MyHunumnaipHoe 0011e00pa3oBaTebHOE YUPEIKICHUE
«Cpennsisi o01ieoOpa3oBarenbHas mKoa cena lBanreeBka
Nmenn N.®./IpemoBa CapaTtoBckoii o0i1acTu»

YTBEpKIACHO NPUKA30M AUPEKTOPA
MOY «COIII c. UanreeBka um. N.®.[IpemoBa»

Ne oT romga
MYHUUNNAJTbHOE MopanvcaHo undpoBoI NOANUCHIO:
OBLLIEOBPA30BATE/IbHOE MYHWULMNANBHOE

OBLLEOBPA30OBATE/IbHOE YYPEXXOEHWE

)(_l):PE:gJEEP}_LV;I(E)BC:'IFSTI—Ii?-IﬂAH LWKOMA "CPEOHAA OBLLIEOBPA3OBATE/IbHAA
w LLIKOJA C.MBAHTEEBKA MMEHN

CMBAHTEEBKA UMEHV N.O.IPEMOBA 11 ¢, 1pEMOBA CAPATOBCKOW OBNIACTI"
CAPATOBCKOM OBNACTU" [lata: 2023.11.03 23:28:39 +04'00'

PABOYAS ITPOI'PAMMA
(ID 1003584)
yueOHoro npeamera «Xumusi. ba3oBblii ypoBeHb»
U1 oOydaromuxcs 8 — 9 Kiaccos

ABJAKIIAACH YACThIO

OCHOBHOI 00pa30BaATEJILHONA NPOrpaMMbI OCHOBHOI'0 00111ero oopaszosaunsg MOY
«COII c. UBanTeeBka M. U.MD./IpemoBa»:

CocraBurteib: Jlonmes bozoan Anexcanoposuy

Cpok peanuzauuu: 2023-2024 yu. 200

«PaccMoTpeHO»
Ha 3aceganuu MO
YUUTENIEU
PykoBoaurens MO

/ /
IIporoxon Ne ot
«_» T.

c. IBanTeeBKa
2023rox



HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHUTAHWUS M PA3BUTUS OOYYAIONIUXCS CpPEACTBAMH y4eOHOIO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEPUCTUKHU CoJIepKaHusl, PEKOMEHYEeMYIO0
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 coiepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUUd M 00 SBOJIIONUHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHUS TII00aJbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 00IeH U ()YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEAHEBHOM JXKU3HU, TaK U B TPO(PECCHOHATLHOMN eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYyeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K ECTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
COoepKaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEIaroru4ecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPBIX OTACIbHBIX 3HAUYUMBIX TOHSITUH
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /[. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBHO OT OJJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKON COCTABIIAIOLIEN HAYyYHON KAapPTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 knmacce» u «dusnka. 7 Knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amaya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHUU CHUCTEMBI XUMHUUYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (OPMHUPOBAHUM M PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JesITeNFHOCTH, OCBOCHHMU TpaBWI OE30MacHOTO OOpalleHus C BEIIeCTBAMHU B
[IOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKue e, KaK:

— (¢dopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOydYeHHsT Ha  CHUCTEMaTHYECKOe MPHOOIICHHE
O0OyJalolIMXCs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHWUS M CaMOTIO3HAHUS, KIFOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMCEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (¢opMmupoBaHue oOme (QYHKIMOHAIBHOM U E€CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKPY’KaloIllEro MHUpa, WCIOJIb3Ys 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYEHHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJHEBHOM MKU3HU MU
TPYZOBOU AEATEIBHOCTH;

— (QopmupoBaHue y 0O0ydYaroIIUXCS TYMaHMCTUYECKUX OTHOIIECHUH,
NOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUU I BBIPAaOOTKU HKOJIOTUYECKU
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOM cpeabl;

—pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEUYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4WcaO YacoB, OTBEAEHHBIX M M3yYEHUs XUMHU Ha YpPOBHE
OCHOBHOTO 00mmiero oopa3oBanus, cocraBiser 170 gacos: B 8 kmacce — 102 yacoB
(3 waca B Henenro), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).

PaGouas mporpamma mo kypcy «Xumusi» (opMHUpPOBAIACH C yU4eTOM padbouei
mporpaMmbl BocmiuTanus. PaGodass mporpamMma cocTaBiieHa C y4eTOM MOIYJeH
«IIKONBHBIA YpPOK», «IDKCKYpCHH M TMOX0AbD», «OpraHuzanuss MNPEeIMETHO —
acTeTuyecKkou cpeab», «IIpodopuenTaius», B KOTOPBIX MPEACTaBICHBI BUJBI U



dbopMbl  AEATEIBLHOCTH, OOECINEUYUBAIONIUE peaTU3alMi0  BOCIHUTATEIBLHOIO
MOTEHIMANa ypOKa.

Peanuzanus BOCHMTATENbHOTO MNOTEHIMANA YpOKa IpeanojaraeT Cleaylolue
BUJIbI padoT:

1. Ilpumenenume Ha ypoKe MHTEPAKTUBHBIX ¢GOpM paboOThl (AUCKYyCCUH,
KOH(EpEeHIUU, YPOKH —UCCIIeIOBaHMs, TPYNIIOBYI0 U MapHYIO paboTy), KOTOpbIE
MO3BOJIAIT YCWJIMTBh JOOpOXKENaTeIbHYI0 OOCTAaHOBKY HAa YpPOKE U HE TOJIBKO
MOJTy4aTh OMBIT, HO U PUOOPETATh 3HAHUS;

2. BxiroueHue B ypoOK UTPOBBIX MNPOLEAYP, IS MOAIEPKAaHUS MOTUBAIlMU AETEN K
MOJIYYEHU IO 3HaHHM, YCTAaHOBKHU JIOOpOXKeIaTebHOM aTMOoc(epsl BO BpeMsl YpOKa;

3. IlpoBeneHue NPaKTUYCCKHX M JIA0OPATOPHBIX PadOT, KOTOPHIC IMO3BOJSIOT
pa3BHBaTh OOIIYIO KYJBTYpPY O€30MAaCHOCTH M KYJBTYPY OOIICHHS, IPH paboTe C
000pyIOBaHHEM U PEaKTHBAMH, C HallapHUKOM IO paboTe, CocOOCTBYIOT Ooee
JAydIieMy — TIOHMMaHHWIO  Y4eOHOro  mpeamera, (GOPMHUPYIOT  MOHUMaHUE
IIEJIOCTHOCTH OKPY’KAIOIIETO MUpA.

4. Vcnonws3zoBanue MKT — TexHoOrMil, KOTOpbIE MOAJAECPKUBAIOT COBPEMEHHBIE
aKTUBHOCTU 00Oy4aroluxcs;

5. HccnenoBatenbckasi U MPOEKTHASL JIEATEILHOCTH, MO3BOJIAIONIAS MPHOOPETAThH
IIKOJIbBHUKAM HaBBIK CaMOCTOSITEJILHOTO PEIIEHUS TEOPETUYECKON MpoOIeMBbl,
HaBBIK T€HEpPUPOBaHUS U O(OPMIICHHS COOCTBEHHBIX HJEH, HABBIK MyOJIUYHOTO
BBICTYIUICHUSI TIEpe] ayAUTOpHEl, HABBIK ApryMEHTHUPOBAHUS U OTCTANBAHUS
CBOEH TOYKHU 3PEHUS

JIns TOCTHXKEHUST BOCIIUTATENBHBIX 3a71a4 YPOKa UCIIOJIB3YHOTCS COUUMOKYJIBTYPHBIE
TE€XHOJIOTHUMU:

TE€XHOJIOTUSI IPUCOETUHEHHS;

TEXHOJIOTUSI Pa3BUTUS LIEIOCTHOTO BOCTIPUSITUSL U MBILICHUS;
TEXHOJIOTUSl Pa3BUTHUSI YyBCTBOBAHUS,

TEXHOJIOTUSI Pa3BUTHUSI MOTUBAIUY;

TE€XHOJIOTUSI PA3BUTHUS TUYHOCTH;

TEXHOJIOTUSI PA3BUTHUS TPYIIIIGI;

TEXHOJIOTHSl Pa3BUTHUS pecypca ycrnexa;

OCHOBY COIIMOKYJIBTYPHBIX TEXHOJIOTUI COCTAaBISICT UJIes] AKTUBHOTO OOYYEHUS U
BOCIIUTAHUS, KOT/Ia OJJHOBPEMEHHO pPa0OTAIOT ISITh ACTIEKTOB: COJEPIKATEIbHBIMH,
KOMMYHHUKATHUBHBIW, YIIPABICHYECKUI, IICUXOJIOTUYECKUI, COLTMOKYIbTYPHBIN.



Hcnonb3oBaHue axkTUBHBIX (OpM pabOThl  SBISAIOTCS BAXKHBIM  YCJIOBHEM
MPEBPAILEHUS OOBIYHOTO YPOKa B BOCIIUTHIBAIOIIUN YPOK. ITOCIOCOOCTBYET:

e OCBOCHUIO COIMOKYJIBTYPHBIX M JyXOBHO-HPABCTBEHHBIX KaTEropuil Ha
YPOBHE JINUHOCTHOT'O Pa3BUTHS;

e Pazpututo 3phekTUBHOrO OOIICHMUS,;

e Pa3ButuiO ynpaBieHUECKUX CIIOCOOHOCTEH;

e dopMupoBaHHI0O MOTHBAIMM HAa COBMECTHOE JIOCTH)KEHHE 3HAUYUMBbBIX
pE3yJIbTATOB;

e [lpuoGpeTeHue COMOKYILTYPHOTO OMBITA



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIbI. XUMHUYECKHE dJeMEHThl. CHMBOJIBI XUMUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHasi macca. MaccoBas J0JisI XUMAYECKOTO 2JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMHUYECKHUE SBJICHHS. XUMHUUYECKasi peakius u e€ Mpu3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTopHbBIM 00OpPYIOBAaHUEM, U3YUYEHHUE M OMHMCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHOM TMPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIOTOW) SIBJICHHH, HAOJI0ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3anMOICCTBHE keje3a ¢ pactBopoM cos meau (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHUE MOJEJIEN MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. Ilpumenenne kuciopoaa. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bogopon — »snmemeHT M mpocToe BewmiecTBOo. HaxoxaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACBIIIEHHBIE PacTBOpPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuneHuit. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHknaTypa ocHoBaHui. PU3NUECKME M XWMHYECKHE CBONCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa cosieil. duzndeckue 1 XMMUUYECKUE CBOMCTBA COJIECH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJECHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojeicTeue Bomopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJNIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJI0/ICHNEe U3MEHEHUSI OKPACKU MHJMKATOPOB B PaCTBOPAX KUCIOT W IEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTANBHBIX 3a/lad 1o TeMe «BaxkHelmue KiIacchl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJEMEHTOB (IEJOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas u  JJiIMHHONEpuUomHass  (HOpMbI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04e€K aroMOB TepBhIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB I10 TPYIIaM U NEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamusa MexXnpeaMETHBIX CBSI3€M MPU HM3YYEHUM XMMUHA B 8 Kjacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, Kiaccu(uKalus, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBa, a3, (PU3WYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJIO)KEHUEM »3JIeMEHTOB B Ilepmonnueckoit
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
U COCTaBy YYacTBYIOIIMX B PEAKIMHU BEHIECTB, MO TEIUIOBOMY 3¢ (deKTy, 1Mo
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IoOHsITHEe 0 TOMOTEHHBIX M TeTEPOTeHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OaynaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHn3M AUCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAAMHU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMW M COJEM B CBETE MPEJACTAaBICHUH 00 AIEKTPOIUTHUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (Tpadura W anmasa), CJIOXKHBIX BEIIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTepUajoOB), IPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiMu pasIoKEeHHs, COCIMHEHUS), PACTIO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOTEHOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHW3M 4YeJIOBeKa. BakHehmune XJIOpUAbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cephl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CIOc0o0a MOMYYEHUS] CEPHOM KHUCIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢uznueckre U XuMu4yeckue cBoiictBa. KpyroBopot azora B npupozae. AMMHUak, ero
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OlIMEe Kak MpEeJCTaBUTENS Kiacca KUCIOT M cnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
aloTponHeie Moaudukauuu Gochopa, puMUecKkne U XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCICHUS.  YTJIEpoj,  aJuIOTPOITHbIC
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpUMEHEHHe. DKOJIOTHYeCKHue MpPOoOJIeMbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YIIIEBOJOPOAOB (Yroib, NPHUPOAHBIA Ta3, HedTh),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COETUHEHUI.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBILIJICHHOCTU. BakHelue CTpouTeabHbIE MaTepHaibl: KepaMHKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIIMi Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl M €€  COeOUHEHMSIMHU  (BO3MOXXHO  HCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE Mpu3Haka e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, paclio3HaBaHWE MW M3YYCHUE CBOWCTB aMMHaKa, IPOBEICHUC
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pEHIETOK anMasza, rpaduta, (QysuiepeHa, O3HAKOMIIEHUE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W UW3yYEHHE TNPHU3HAKOB HX MPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepuogmueckon cucreme xumudeckux snemeHtoB . W
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crnocoObl mosyyeHus MeTawioB. [loHsATHE O KOppO3WHM METANIJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenneneeBa, CTpO€HHME MX aTOMOB, HAXOXICHHE B MPHUPOJE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonuueckon cucreMe xumudeckux siuemeHToB [[. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3J1EMEHTOB /I,
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HMX (PU3MUECKUMHU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHNE CBOMCTB KECTKOM BOJBI, Mpollecca TOPEHUs JKelle3a B KHUCIOPOJIE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kalusg M KalblMs (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI Yepe3 HCIHOJIB30BaHUE KaK OOIIHUX EeCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAy4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wmaTtepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIH/I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, SAUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
MIOJIC3HBIC MCKOIIAeMBbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHusl JOCTUTAIOTCA B XO0Jie OOYy4YEeHHs XMMUU B €IMHCTBE Yy4eOHOH H
BOCIIUTATEJIBHON JE€ATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3AIMU O0yUYaIOIINXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4eCKOro BOCIMTAHUSA

LEHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
MEPEIOBbIX JOCTMXKEHUSAX U OTKPBITHUSIX MHUPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  Yy4eOHO-UCCIIeIOBATEbCKOM, TBOPYECKOM W JAPYrUX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TIpollecce OJTOW Y4YeOHOUW JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHUYECKHAE IPEACTABICHNUS O BEIIECTBE M XMMMYECKOM PEAKLIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOLIHE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl € Yy4YE€OHBIMH TEKCTAMM, CIPABOYHOMU



JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyuYEHHs B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHE TMOCJIEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYCK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM 4YHCJE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX NHTEPECOB U MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHHUS, IOHMMAaHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 310POBBIO U KU3HHU JIIOAEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM M IMyTEed UX PELICHUS MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUS OOIIEHAYyYHbIE TOHATHS (3aKOH, TEOpHs,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWHU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOW KapTHUHE MUpa, U YHUBEpCAIbHbIC YU4eOHbIC NeUCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eHCTBUSA

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 OOBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKU 3HAK (CHUMBOJI dJIeMEHTa), XUMHYeckas (opMylia W ypaBHEHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPABOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX Jisi BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTHUMAalbHYIO OpMY MpeACTaBICHUS UH(DOpMALUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaTopHOM pabOTHI O UCCIIEOBAaHUIO CBOWCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CyXJIeHHus, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHUE CaMOCTOSATEIBHO OINPEAENATh LEJIH NEATEeIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUM MPU BBINOJHEHUHU 3aJaHUM C Y4YETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mnpeAMETHBIX PE3YJbTATOB IO OCBOCHHUI 00s3aTEIBHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH [0  TOJYYEHHWI0 HOBOTO  3HAHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XUMHYECKHX MOHSATHUN: aToM, MOJEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO AJIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- U SHJOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM IP(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIKs ) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpbeiBaTh cMbich llepuonnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cumcrema XuMmudeckux diaementoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro »3JeMeHTa 1o QopMmylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKXKe IMpaBuUiIaM OOpallleHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHON MACCOBOM JI0JIEM PaCTBOPEHHOTO BEILECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kiacce nmpeMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasl PEaKInsi, XUMUIECKasi CBs3b, TEIIOBOM 3(dekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUuH, MPEACIbHO IOMyCTUMAs
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (popMyie, xapakTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMH  CTPOEHHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MajiblX IEPUOAOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) 0OmMUEe W CrenuUUecKrue XUMUYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPXKAAs OIKMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX W HWOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPAaBHEHHSI DBJEKTPOJUTUYECKOM JHUCCOLMALHNMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKUUA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca 3TUX PeaKIui;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIHUSMH TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, CHIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBHISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
N KounyecTBouacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (ungpossbie)
n/ Bcer | Kontpoabnbiepabor | IlpakTudeckuepador
TEMIIPOrPaMMbI o0pa3oBaTeibHbIEpPeCyp
11 0 bl bl
ChlI
Pa3nen 1.IlepBoHavaibHBIEXUMHYECKHENOHSITHS
Xumusi — BaxkHast 00J1acTh
. bubnuorexa [JOK
11 €CTECTBO3HAHUS U MTPAKTHYECKON 8 2
https://m.edsoo.ru/7f41837c
JESITeTFHOCTH YeJIOBEKa
bu6moreka [IOK
1.2 BemectBa n xumMudecKkuepeaxkImu 21 1
B peaxil https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 29

Pa3znen 2.BaxHeiilme npeacTaBUTe/ I HEOPraHNYeCKNX BellecTB

bu6mmoreka [IOK
2.1 Bo3nyx. Kucnopon. [Tonsarue 06 okcumax 10 httos://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
2.2 B JI 10 1
O/IOPOJL HIOHATHE O KHCIOTAX 1 COILIX https://m.edsoo0.ru/7f41837c
2.3 Bopna. PactBopsl. [TonsiTHe 006 OCHOBaHUAX 12 1 1 Eubmorexa HOK
https://m.edsoo.ru/7f41837c
OCHOBHBIEKIIACCHIHEOPTaHUICCKUXCOCTUHE bu6mmoreka [JOK
2.4 N 15 1 1
HUH https://m.edsoo.ru/7f41837c
Hroro no paszneny 47

Pazpnen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumnueckux 31eMeHToB /. . MenneseeBa. CTpoeHueaTomMoB.
XuMn4yeckasacBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIHU

3.1 Ilepuoanueckuii 3akoH u Ilepuoanueckas 7 bubnuorexa [IOK



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

cUCTEMa XUMUYECKUX 351eMeHTOB /I, U.
Memnpene-eBa. CTpoeHuearoma

https://m.edsoo.ru/7f41837¢c

3.9 Xumudeckas cBsi3b. OKHCIUTEILHO- 13 bub6mmorexa [{OK
BOCCTAHOBHUTEJIbHBIE PEAKLIMHT https://m.edso0.ru/7f41837c
bub6mmoreka [{OK
Hroro ro pasexy 20 https://m.edsocla_.[ ru/7f41837c
PeszepBHOECBpEMS 6 brbmmorexa [OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



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

No KoauyecTtBouacoB DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (undgposrbie)
n/ Bcer | KonTpoubHbiepado IIpakTnyeckunepado
TEMIIPOrPaMMbI o0pa3oBaTejbHbIEpecyp
11 0 ThbI ThI
ChI
Pa3nes 1.BemecTBO U XMMHYecKHe peaKkHu
11 [ToBTOpEHue u yriyoienue 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKHXPEA 4 bubnuorexa [JOK
' KLU https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
' XHWMHYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XapaKTepUCTUKAa XUMUUYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u 6 bubmorexa HOK
' ) PyHbL. 24P https://m.eds00.ru/7f41a636
e€coeTMHEeHHS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' DYHHERL ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
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Pazgen 3.MeTasiibl M UX COeTUHEHU A

. bubnmoreka [JOK
3.1 ObumecBoHCTEaMETAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 httos://m.edsoo.ru/7f412636
Wroro mo pazueny 20
Paznen 4.Xumus n okpyxxamomas cpeaa
4.1 B aJIbl B )KU3HU 4eJIOBEKA 3 bubmiorexa HOK
' clilectha i Matepi . https://m.edsoo.ru/7f41a636
Hroromnopaszneny 3
Pe3epBHOCBpEeMs 3 bubmorera [JOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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KasiengapHo- TeMaTH4ecKkoenyiaHupoBanue 8 kiacc

Non/mt

HaumenoBanuepasaenoB u Tem

Koxn- Hara
BOYacoOB
[lman | @akr | [Imag | @akt

[MudpoBbieoOpa3zoBaTEeIbHBIEPECYPCHI

ITpumeyan

[Ipenmer xumuu. Posie XuMuu B KU3HU YesioBeka. Temna u

1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d210c
BEIICCTBA

2 IlouaTue o MeTomax MO3HAHUSA B XUMUH bubmnoreka LIOK https://m.edsoo.ru/ff0d227¢e
[IpaxTueckas padota Ne 1 «IIpaBuia paboTsl B

3 nabopaTopuu U MPUEMBI OOpAIICHHS C JIA00PATOPHBIM bubnuoteka [{OK https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM

4 ?;:g:;le BeIECTBa 1 cmecH. Cnocodr! pasnenenus bubnuoteka [{OK https://m.edsoo.ru/ff0d26ca

5 [TpakTuueckas padota Ne 2 «Pua3)1eneH1/Ie cMmeceil (Ha Bubmiorexa LIOK https://m.edsoo.ru/ff0d28c8
MIPUMEPE OYMCTKH MIOBAPEHHOMN COJIN)»

6 AToMBI U MOJIeKyJbl. CTapTOBBI MOHUTOPHHT . bubnuoreka L{OK https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CHMBOJIBI ) XUMHYECKHUX Bubsorexa [IOK hitps://m.edsoo.ru/f0d2bes
AJIEMEHTOB

8 [IpocTeie 1 croKHBIEBEIECTBA bubnuoteka [{OK https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJICKYJIIPHOCYICHUE bubmmorexa LIOK

YIAPHOCYH https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSIHCTBA COCTAaBa BEMIECTB. XUMHUYECKas Buborexa [IOK htps://m.edsoo.ru/ff0d2eae
dhopmyina.

11 BaneHTHOCThaTOMOBXMMHUYECKUXAIIEMEHTOB. bu6mmoreka LIOK https://m.edsoo.ru/ff0d323c

12 OTHOCHTE b HAs ATOMHA MACCA. OTHOCHTEIIBHAA bubnuoteka [{OK https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsl Macca

13 Peurenue 3agau ¢ MOJIEKyIsIpHOI Maccoil 17151 BELIECTB. bu6mmoreka LIOK https://m.edsoo.ru/ff0d323c

14 MaccoBas 10J1s1 XMMHYECKOTO JIEMEHTA B COCIMHEHUH bu6mmoreka LIOK https://m.edsoo.ru/ff0d350c

15 Pemenue 3aga4 ¢ MaccoBOM JI0JIbI0O XUMHYECKUX bubmuoreka [JOK
JJIEMEHTOB https://m.edsoo.ru/ff0d5230

16 KonunuecTtBo BeniectBa. Mosb. MosisipHas Macca bubmnorexa [IOK

https://m.edsoo.ru/ff0d5230
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bubnuoreka [IOK

17 Pemenue 3agau ¢ KOJIMYECTBOM BEIIECTBA. https://m.edsoo.ru/ffod5230
1g | PHBMUCCKHE It XUMUCCKHE ABICHIA. XUMIIeCKas Bu6maorexa LIOK https://m.edsoo.ru/ffod37fa
peaxius
19 | Ilpu3Haku U yCIOBHS MPOTEKAHHUS XUMUYECKUX PEaKIIHiA bubmuoteka LIOK https://m.edsoo.ru/ff0d3al6
20 3aKoH COXpaHEHUsI MAacChl BEUIECTB. XUMUUYECKHE bubnuoreka [JOK
YPaBHEHHUS https://m.edsoo.ru/ff0d3b88
21 Berunciienus koaM4uecTBa, MacChl BEIIECTBA MO bu6mmorexa [IOK
YPaBHEHUSM XUMUYECKUX PEaKIU https://m.edsoo.ru/ff0d5708
22 Pemrenue 3agau Ha maccy ocajka. bubmorexa LOK
https://m.edsoo.ru/ff0d5708
03 | Knaccuuiamms XuMiecKix peaKiii (CoemHenns, Bu6norexa 1IOK https://m.edsoo.ru/ffod3f34
pa3oKeHus, 3aMelleHns, 00OMeHa)
24 PeaKIlii COEIMHEHIS bu6mmoreka [IOK https://m.edsoo.ru/ff0d3f34
25 Peakimi pasnoKeHus bu6mmoreka [IOK https://m.edsoo.ru/ff0d3f34
26 Peakumu 3amenienust bu6moreka [IOK https://m.edsoo.ru/ff0d3f34
27 Peakiuu oOMeHa bu6moreka [IOK https://m.edsoo.ru/ff0d3f34
28 M. B. JIoMOHOCOB — yU&HBIN-IHITUKIIOTICUCT. bu6mmoreka LIOK https://m.edsoo.ru/ff0d40c4
. bu6moreka [IOK
29 O60011eHre U cCUCTeMaTU3alUSI3HAHU M https://m.edsoo.ru/f0d4290
30 Kontponbras padorta Nel o reme «BemectBa u bubnuoreka [JOK
XUMHUYECKUE PEAKIIUN) https://m.edsoo.ru/ff0d4290
N bubmuorexa [JOK
31 AHanu3 KOHTPOJIBHOM paboThl. PaboTa Haj omuOkaMu https://m.edsoo.ru/f0d4290
32 Bosztyx — cmecs rasos. Coctas Bospyxa. Kuciopon — bubnuoreka L{OK https://m.edsoo.ru/ff0d448e
AJIEMEHT U IpocToe BemiecTBo. O30H
33 Ou3nyecKkue U XMMHUYECKHUEe CBOMCTBA KUCIOPOIa bubnunoreka [JOK
(peakmuu okucaeHus, roperue). [lonstueobokcuaax https://m.edsoo.ru/ff0d4614
34 CII0COOkI MOy HeHMS KNCIOPOTA B 1a00paTopiHt 1 bubmmoreka [{OK https://m.edsoo.ru/ff0d497a
poMbIIIeHHOCTH. [IpuMenennekuciopoaa
TennoBoit 3¢ (hekT XUMHUECKON peakinu, TOHITHE O Butmorexa [IOK
35 | TepMOXMMHUYECKOM YPAaBHEHUH, IK30- U

OHAOTCPMHUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790
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TommuBo (HedTh, Yroiabs u MeTaH). 3arpsi3HEHUE BO3/1yXa,

36 bu6nuoreka IIOK https://m.edsoo.ru/ff0d4c4a
crocoOBI €ro Npe0TBPAICHUS
37 lpaxruuccias padora Ne 3 o eme «HOHEH{ cHe bubmuotexa L{OK https://m.edsoo.ru/ff0d4ae2
coOupaHne KUCIOPO/ia, H3yYCHHE €r0 CBOHCTBY
38 Bonopox — anemeHT u nnpocroe BemecTso. Haxoxaenue bubnuorexa [IOK
B IPUPOJIE https://m.edsoo.ru/ff0d4dd0
39 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIOPOJA. bubnuotexa [JOK
[IpuMeHeHneBo 10poaa https://m.edsoo.ru/ff0d4dd0
40 [TonsTue o kucnorax u consx. [IpomexyTouHbIr bubnuorexa [JOK
MOHHMTOPHHT. https://m.edsoo.ru/ff0d50d2
41 Crioco0pl mory4eHust BOJOPO/Ia B 1a0OpaTopuu bubmmorexa ITOK
https://m.edsoo.ru/ff0d4dd0
42 Tpaxruecias padora Ne 4 no eme «HOJ} YHCHHE H bubnuoreka L{OK https://m.edsoo.ru/ff0d4f42
cobupaHue BOJOPOa, U3yIECHUE €r0 CBOWCTBY
43 | MonsipHbIif 00BEM Ta30B. 3aKOH ABOTAIPO bubmuoreka L{OK https://m.edsoo.ru/ff0d542e
44 Brruucnenus o6b€Ma, KommdecTBa BEILECTBA Ia3a 10 €ro Bubmiorexa LIOK https://m.edsoo.ru/ff0d55a0
M3BECTHOMY KOJIMYECTBY BEIIECTBA WU 00BEMY
45 Brruncnenust 00bEMOB ra30B 10 YpaBHEHUIO PEeaKIUU Ha bubnuorexa [JOK
OCHOBE 3aKOHA 00BEMHBIX OTHOLIECHHH ra3oB https://m.edsoo.ru/ff0d5708
46 duznyecKkue U XUMHUYECKHUE CBOMCTBA BOIBI bubnuoreka L{OK https://m.edsoo.ru/ff0d587a
47 CocraB ocHoBanuil. [ToHsaTHe 00 MHIUKATOpPaAX bu6mmorexa LIOK https://m.edsoo.ru/ff0d59e2
18 | nemacomenmmte pacrsops. Maccanss som eicersa Bu6miorera LLOK
M p ppL A B https://m.edsoo.ru/ff0d5b40
pacTBope
[Ipaktrueckas padota Ne 5 o reme «IIpuroroBineHue
49 PacTBOPOB C OINpPEAETIEHHON MacCOBOM J0J€i bubmuoteka L{OK https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIISCTBAY»
. bubmuoreka [JOK
50 OO6o01eHre U cucTeMaTu3alus 3HaHUH. https://m.edsoo.ru/ff0d6342
51 KontponbHas padota Ne2 o reme «Kucmopoa. Bogopos. bubmuoreka [JOK
Bopga» https://m.edsoo.ru/ff0d6342
. bu6mmoreka [JOK
52 AHanu3 KOHTPOJIbHOU paboTel. PaboTa Hajx omubkamu. https://m.edsoo.ru/ff0d6342
53 Oxcuppl: cocTaB, Kiaccu(uKaius, HOMEHKIATypa bu6mmoreka LIOK https://m.edsoo.ru/ff0d664e
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Kucnoraeie oxcupl. [lonyueHue u Xumuyeckue

bu6nuoreka IIOK https://m.edsoo.ru/ff0d664e

o4 .
CBOIICTBA.

55 OCHUOBHBIC okcuabl. [lonyyeHne u XuMuyeckue bubnmoreka [{OK https://m.edsoo.ru/ff0d664e
CBOIICTBA.

56 AM(?OTepHHe okcuabl. [lonydyeHne u xumMmnuueckue bubmuoteka LIOK https://m.edsoo.ru/ff0d664e
CBOIICTBA.

57 Hec?neo6pa3y10mne okcuapl. [lomydenue nu xummuueckue bubnuoreka L{OK https://m.edsoo.ru/ff0d664e
CBOIICTBA.

58 | OcHoBanus: cocTaB, Kilaccu(uKaIys, HOMEHKIATypa bubmuoreka LIOK https://m.edsoo.ru/ff0d67ca

59 PactBopumble OCHOB&HI/ISI(HIGJ‘I?‘II/I). Crioco0sl bubnuoreka L{OK https://m.edsoo.ru/ff0d67ca
MIOJIy4YEHUS] U XUMHUYECKHE CBOWCTBA.

60 HepaCTBOpI/IMHevOCHOBaHI/IfL CrniocoObl nosryueHust u bubnuoreka L{OK https://m.edsoo.ru/ff0d67ca
XMMHUYECKHE CBOMCTBA.

61 AmpoTepHbie THIPOKCHIIBL. Crioco0bl mostyueHust u bubnuoreka L{OK https://m.edsoo.ru/ff0d67ca
XMMHYECKHE CBONCTBA.

62 | Kucnotsl: cocTaB, kiaccu(uKkaiys, HOMEHKIATypa bubmuoreka L{OK https://m.edsoo.ru/ffOdfee2

63 Kncnoponoconepmuamne KUCIO0ThI. COCOObI MOTy4YeHUS bubmuoreka L{OK https://m.edsoo.ru/ffOdfee2
1 XUMHUYECKUE CBOMCTBA.

64 BeCKchoponHme: KUCIIOTHI. CrocoObl OJTydeHHs 1 bubnuoteka [{OK https://m.edsoo.ru/ffOdfee2
XMUMHYECKHE CBONCTBA.

65 KonnenTpamust KuciaoTsl. bu6mmoreka LIOK https://m.edsoo.ru/ff0dfee2

66 Comnu: HOMEHKJIATypa, CIIOCOOBI TIOJMyYEHHUs, XUMUYECKHE bubnuoreka [JOK
CBOMCTBa https://m.edsoo.ru/00ad9474

67 CpeE[HI/Ie COJIH. CITIOCOOBI TIOJTYYCHHSI, XHMUUYECKHE bubnuoteka [{OK https://m.edsoo.ru/ffOdfee2
CBOICTBa

68 KI/ICj‘ILIG coiu. CriocoObl MoJTy4yeHHs, XUMUYECKHE bubnuoreka LIOK https://m.edsoo.ru/ffOdfee2
CBOIICTBA.

69 KOMILIEKCHBIE COJII. bubnuoteka I{OK https://m.edsoo.ru/ffOdfee2
[IpakTuueckas pabota Ne 6. Pemenue

70 BKIZJHepI/IMCHTaJ'II;;HBIX 3a1a4 1o reMe «OCHOBHBIE KJIACCHhI bubmorexa LOK

. https://m.edsoo.ru/00ad9b7c

HEOPraHMYECKUX COECAMHEHUI»

71 I'enernueckas CBsA3b MEXAY KIacCaMU HEOPTaHUYECKUX bubnuorexa [IOK

COEIMHEHUI.

https://m.edsoo.ru/00ad9a50
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bubnuoreka [IOK

72 I'enetnueckuit psa Metaiuia. Llenodku npesBpameHui. https://m.eds00.ru/00ad9as0
73 I'eneTnueckuit psg Hemertauia. Llenodku npeBpameHui. bubnmorexa [TOK
https://m.edsoo.ru/00ad9a50
74 O06o01IeHe U cCUCTeMaTH3aluA3HaHU I httpf/?gﬁiizzgii /]6[(% 59cb2
75 KonTtponsHas padota Ne3 o teme "OCHOBHBIE KITaCChI bubnuorexa [JOK
HEOPraHUYECKUX COCAMHECHUI" https://m.edsoo.ru/00ad9ela
. bu6mmoreka [IOK
76 AHaM3 KOHTPOJIBHOM paboTel. PaboTa Hax ommbKkamu. https://m.edsoo.ru/00ad9ela
77 IlepBble MOMBITKH KIIACCH(PHUKALNN XUMUYECKHX bubmuoreka [{OK https://m.edsoo.ru/00ad9ffa
anemMeHTOoB. [ToHsITHE O TpyNIax CXOAHBIX JIEMEHTOB
78 [Tepuonnueckuii 3akoH u [lepuoanueckas cucrema bu6moteka [IOK
xumuueckux anemeHToB Jl. 1. Menneneera https://m.edsoo.ru/00ada52c
79 [Tepuoapl, Tpymmbl, TOATPYIIIHI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
80 Crpoenne atoMoB. CocTaB aTOMHBIX sijiep. M30Tomsl http :?/P/Iri{jgjzzgﬁi /%I(g 323 42
81 CtpoeHue AIIeKTPOHHBIX 000JI0YE€K aTOMOB JIEMEHTOB bubnuorexa [JOK
[Tepuomnueckoit cucremsl J[. . Menneneena https://m.edsoo.ru/00ada6bc
XapakTepucTHKa XUMHUYECKOTO JIEMEHTA T10 €T0
82 noﬁomelfmo B [lepuoauueckoii cucreme /1. 1. bubmorexa HOK
https://m.edsoo.ru/00ada824
Meuneneena
3navenue [lepronnyueckoro 3aKoHa i pa3BUTHS HAYKH
83 Y MIPAKTHKH. E[ I/IH MeneneeB — ytféHLf)ﬁ nemaror p';/K bubnnorexa LIOK
’ https://m.edsoo.ru/00ada96e
IrpaKIaHUH
84 DIEeKTPOOTPHUIIATEIILHOCThATOMOBXUMHYECKUXAJIEMEHTOB Enbmorexa IOK
https://m.edsoo.ru/00adaab8
85 HMoHHaIXUMHYECKASICBS3b Eubmiorexa TOK
https://m.edsoo.ru/00adac34
86 KoBaneHTHasOIIpHASXUMUYCCKASCB3b Eubmiorexa TOK
https://m.edsoo.ru/00adaab8
87 KoBaneHTHasHENONAPHAIXUMUYECKASICBSA3b Eubmiorexa TOK
https://m.edsoo.ru/00adaab9
88 CTeneHbOKUCICHUS Eubmiorexa TOK
https://m.edsoo.ru/00adae28
89 OxucanTenpHO-BOCCTaHOBUTENbHBIEpeakuu YacTs 1 bubnuorexa [IOK
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bubmnoreka [IOK
90 Oxucnurenu v Boccranosurenu. Yacrts 1 https://m.edsoo.ru/00adb076
91 OKHCIIUTENHEHO-BOCCTAHOBUTEIbHBIEpeaknu. Yacts 2 bubmmorexa OK
https://m.edso0.ru/00adb076
bu6mmoreka [IOK
92 Oxucnurenu 1 Boccranosurenu. Yacrs 2 https://m.eds0o.ru/00adb076
93 Peakimu muctiponiopIimOHUPOBAHHS. bubmmorexa LIOK
https://m.edso0.ru/00adb076
. bubmmoreka [IOK
94 O00011eHrEe U CHCTEMATH3AIIAs 3HAHUIA. https://m.edsoo.ru/00adbAg6
95 KonTponsnas padora Ne4 no teme «CtpoeHue atoma. bubnuoreka [JOK
XuMu4decKas CBSI3b» https://m.edsoo.ru/00adb486
96 AHaM3 KOHTPOJIbHOU paboTel. PaboTa Hax ommbOKkamu. http sl?/?ri?epézggﬁi /géz (Ij<b 486
97 PesepBHbIit ypok. O6001IEHNE U CCTEMaTU3aLINS bubnuoreka [JOK
3HAHHI https://m.edsoo.ru/00adb33c
98 PeseprubIit ypok. O6001IEHNE U CUCTEMATH3AITUS bubnuorexa [JOK
3HAHWI https://m.edso0.ru/00ad9ch2
99 fljzle{i;%m ypok. O000WeHHe 1 CHCTEMATH3AIM bu6mmoreka IIOK https://m.edsoo.ru/ff0d61c6
100 Pe3evaan71 ypok. O000IIeHNE U CHCTeMaTH3aITUs bu6mmoreka IIOK https://m.edsoo.ru/ff0d61c6
3HAHUH
101 Pe3epBLHbH71 ypok. OG00IIeHNE U CHCTEMATH3aITUS bu6mmoreka LIOK https://m.edsoo.ru/ff0d61c6
3HAHUH
102 PesepBubIit ypok. O6001IEHNE ¥ CHCTEMaTH3 AL bu6mmoreka LIOK https://m.edsoo.ru/ff0d61c6

3HaHUU
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KasiengapHo- TeMaTH4eckoeyianHupoBanue 9 kiacc

Nori/mm HaumenoBanuepasaenoB u Tem Kou- Hara [udpossieobpazoBarenbHbiepecypcesl | [p
BOYaCoOB
ILman | ®axkr | [Inan | ®akr
1 [Tepuonnueckuii 3akoH. Ilepuoamueckass cucTEMa XHUMUYECKHX bubnuorexa [JOK
anemeHToB JI. . Meneneera https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB XMMHUYECKUX SJIEMEHTOB bubnuorexa [JOK
MEPBBIX TPEX NEPUOTOB https://m.edso0.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. httpf/?gngjgzgﬁ /]6[52 §b7e2
4 B . N bubmuorexa [JOK
WJTbI XUMUYECKOU CBSI3U U TUIIBI KPUCTATHIECKUX PEIIETOK _
https://m.edsoo.ru/00adbac6
Kontponpraas padora Nel mo Teme «IloBTopenue u yriyOneHue
5 3HAaHUM OCHOBHBIX pa3leoB Kypca &8 Kiacca». BxoaHou
MOHHUTOPHHT.
6 Knaccudukanus XuMHUYecKuX peakuuii Mo pa3IudHbIM IpU3HAKaAM bubmmorexa ITOK
https://m.edsoo.ru/00adbcb0
7 [TonsiTue o0 ckopocTH XuUMHYeCKOW peakuuu. I[loHaTtne o bubnuoreka [IOK
TOMOTE€HHBIX M T€TePOTE€HHBIX PEAKIIUSIX https://m.edsoo.ru/00adbe9a
[lonatue o xumuueckom paBHOBecHH. DakTOpbl, BIUAIOIIME Ha
8 CKOPOCTb XUMHUYECKOM pEaKIUU M IMOJIOKEHUE XUMUYECKOIO httpsl?ll;lgj?;(s)zzii /%Jl(z 5(:280
paBHOBECHS
9 OKHCIIUTENBHO-BOCCTAHOBUTEIbHBICPEAKIINH httpfﬁgﬂgjzzgﬁi /%I(g Id<ca de
10 Teopus snexTponutuyeckoit auccoruanuu. CuibHble U cialbie bubnunoreka [JOK
BJIIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIeypaBHECHUSPEAKIIAMA Brbmorexa IJOK
P peal https://m.edsoo.ru/00add448
12 XUMHYECKHE CBOWCTBA KHCIOT W OCHOBAaHMHM B  CBETE bubnmuoreka [JOK
IpeJCTaBICHUN 00 HIEKTPOJIUTHUECKOMN JUCCOLUAIINH https://m.edsoo.ru/00add5d8
13 XUMUYECKHE CBOWMCTBA COJIE B CBeTe MPEICTaBICHUNA 00 bubnuoreka [JOK

BHGKTpOHHTquCKOﬁ JAUCCOoMaln

https://m.edsoo.ru/00add8h2



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

bubmuoreka [JOK

14 | Homsrue o runposmseconei https.//m.edso0.ru/00add9d4
. bu6mmoreka [{OK
15 | OGoOmenue u cucreMaTH3ausI3HAHUI https://m.edsoo.ru/00addd12
16 [Ipaktuyeckas pabora Ne 1. «PemieHune »KCIEpUMEHTATBHBIX bubnuorexa [JOK
3a1a49» https://m.edsoo.ru/00addbfa
17 KontponmeHast pabora Ne2 mo Teme «DIEKTPOIUTHYECKAS bubnuorexa [JOK
qucconmanys. XMMHYECKHEPEAKIMU B PACTBOPAX) https://m.edsoo.ru/00addecO
18 OO0mrast xapakTepUCTHKA TaJOTEHOB. XWMHUUYECKHE CBOWCTBA Ha bubnuorexa [JOK
MIpUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBojopona. CoisHas KHCIOTa, XUMHYECKHE CBOMCTBa, bubnuorexa [JOK
MOJIy4€HHE, TPUMEHEHUE https://m.edsoo.ru/00ade104
20 [Ipaktnueckas pabora Ne 2 mo Teme «llomyuenue comnsHoM bubnuoreka [IOK
KHUCJIOTBI, U3y4YE€HHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
21 BrprunciieHust Mo ypaBHEHHSIM XMMHWYECKUX PEaKIUM, €CIU OJUH bubmuorexa [JOK
W3 pEeareHTOB JaH B H30BITKE https://m.edsoo.ru/00ade488
bu6mmoreka [IOK
22 OO6mrast xapakTepucTuka 31eMeHTOB VIA-rpynmst https-//m. edsoo.ru/00ade64a
23 AmnorponHeie Moaudukanuu cepel. HaxoxnaeHue cepbl u €€ bubnuoreka [IOK
COEIMHEHUH B NIPUPOAC. XUMHUYECKUECBONCTBACEPHI https://m.edsoo.ru/00ade64a
24 | CepoBoopo, cTpoeHue, pU3nveckre U XUMUYECKUEe CBOMCTBA bubmorexa [TOK
’ ’ https://m.edsoo0.ru/00ade802
o5 Oxkcunbl cepbl. CepHast KUCIOTa, (PU3NYECKHE W XUMHYCCKHE bubnuoreka [JOK
CBOICTBA, IPUMECHEHUE https://m.edsoo.ru/00adea28
XUMUYECKHE PEaKIMH, JIeXKalie B OCHOBE IPOMBIILICHHOTO
26 | crocoba P nI(l)nszeHI/m n CepHO ’ KHUCTIOTHI. bubmorexa LIOK
. https://m.edsoo.ru/00adec8a
XUMUYECKOe3arps3HEHNEOKPYKAIOIIEHCPEIbICOETMHEHUSIMUCEPBI
27 | Boluncrnenue MaccoBOM JI0JIM BBIXOJA MPOIYKTA PEaKIUU bubmnorexa [IOK
https://m.edsoo.ru/00adec8a
OOmass  xapakTepucTHKa  dJeMeHTOB  VA-rpymmbel.  A30T,
28 paCHl'IlpOCTpaHIZHI/IepB npupojsie, QuanvecKue EIYHXI/IMI/ILIGCKI/IG bubmorexa [IOK
. ’ https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AmMHak, ero puznyeckre U XUMHUYECKUE CBOMCTBA, MOJIyYeHHE U bubnuorexa [IOK

IIPUMCHCHUC

https://m.edsoo.ru/00adf004
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00adf004

30 [Ipaktuyeckas pabora Ne 3 mo teme «llomyuenne ammmaka, bubnuorexa [JOK
H3YyYECHHUE ET0 CBOMCTB) https://m.edso0.ru/00adf180
A3oTHast KuClOTa, €€ (U3MYECKHEe U XUMUUYECKHE CBOICTBA. bubnuoreka [JOK

31 . .

[TpoMeKyTOYHBIT MOHUTOPUHT. https://m.edso0.ru/00adf306
Hcnonb3oBaHME HUTPATOB H COJIEd AaMMOHHUSL B KayecTBE
32 MHUHEPAJIbHBIX b no0penunit bubmmorexa LIOK
p . YAObP ) https://m.edso0.ru/00adf518
XUMHYECKOE3arpsi3HEHUEOKPYKAIOIIEHCPEIbICOSTMHEHUSIMUA30Ta

33 ®ochop. Oxcun dochopa (V) u docdhopnas kucnora, bubnuorexa [JOK
(br3HYeCcKre U XMMUYECKUE CBONCTBA, MOJIYYCHHE https://m.edsoo.ru/00adf68a

34 Ucnonws3oBanne pocharoB B kauecTBe MUHEPATBHBIX YI0OPEHUH. bubnuorexa [JOK
3arps3HeHuenpupoHoiicpensihochaTamu https://m.edsoo.ru/00adfc20
Yrnepon, pacnpocTpaHeHue B - Tmpupojae, (u3MUYecKue U bubmuorexa [JOK

35 . .

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

36 Oxcuapl yriaepoda, UX (U3NYECKHE W XUMHUYECKHE CBOWCTBA. bubnuoreka [IOK
DKoslorndeckre mpoOJIeMbl, CBSI3aHHbIE ¢ OKCHI0M yriaeposa (1V) https://m.edsoo.ru/00adfebe

37 | YronpHas KUCIOTa U €€ CoNn bubmmorexa I[TOK

' https://m.edso0.ru/00ae006¢

38 [Ipaktuueckas padora Ne 4 mo teme "llomydeHue yrieKuciaoro bubnuoreka [IOK
rasza. KauectBeHHas peakiys Ha kapOoHaAT-HOH" https://m.edsoo.ru/00ae027e

39 [lepBoHauanbHBIC MOHATHA 00 OPraHWYECKHUX BEIIECTBAX KakK O bubnuoreka [IOK
COCIMHEHMSX YIIIepo/ia https://m.edsoo.ru/00ae054e

40 Kpemuuii u erocoeiuHeHUS Brbmaorexa [JOK

P https://m.edsoo.ru/00ae080a
a1 [IpakTuueckas padora Ne 5. PernieHue skcriepuMEHTAIBHBIX 3a/1a4 bubnuoreka [JOK
o TeMe «BakHele HeMeTaJUIbI U UX COEIUHEHUS https://m.edso0.ru/00ae0bf2
Kontpomnbnas padora Ne3 no teme «BaxHeiime HeMeTaIbl 1 UX bubnunoreka [JOK

42 _

COEOUHEHUI» https://m.edso0.ru/00ae0el8
OO0mas XxapakTepUCTUKA XUMHUYECKHX AJIEMEHTOB — METAJLIOB.
bubnuoreka [JOK

43 | Merannuyeckass CBsI3b M MeTa/UIM4eckas KpUCTaITUYecKast _

N . https://m.edsoo.ru/00ae103e
peméTka. GU3NUYEeCKMECBONCTBAMETAIIIIOB

44 XHWMHUYECKHE CBOMCTBA METAJJIOB. OJEKTPOXUMUYECKUA P bubnunoreka [JOK
HaIPsSHKEHUN METaJUIOB https://m.edsoo.ru/00ae1156

45 OO6mue crioco6b! moaydyeHus: MetauioB. CruiaBbl. Berancienus mno bubnuoreka LIOK

YPpaBHCHUAM XHUMHWYCCKUX peaKHHﬁ, CCJIN OJWH U3 PCArCHTOB

https://m.edsoo.ru/00ael156
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https://m.edsoo.ru/00ae054e
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COJICPKUT IIPUMECHU

46 [TonsaTue 0 KOPPO3UUMETAILIIOB Eubmorexa ITOK
https://m.edso0.ru/00ae1278
bubmmoreka [{OK
47 [Henotmiemeran b https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ THAPOKCUIBI HATPUSA U KAJIUS bubnmorexa LIOK
https://m.edsoo.ru/00ael14b2
49 [[lenoyHo3eMeNbHBIE METAIIIBI — KAJIBIIUMH U MarHAW bubnmorexa LIOK
https://m.edso00.ru/00ael5e8
50 Baxuelmnecoe ITMHEHUSIKATTB LIS bubnmorexa LOK
https://m.edso00.ru/00ael5e8
. bu6moreka [IOK
51 O0001IeHre U cucTeMaTU3 a3 HaAHNI https://m.eds00.ru/00ae15e8
52 XKécTtkocTh BOMIBI M CIOCOOBI €€ yCTpaHEHUS bubmmorexa ITOK
https://m.edsoo.ru/00ae1886
53 [IpaxTnueckas padora Ne 6 nmo teme "KEcTKOCTH BOJBI U METOIbI bubnuoreka [IOK
e€ yctpaHeHus" https://m.edsoo.ru/00aelae8
N bubmuorexa [JOK
54 AmommHmi https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMICTBA OKCHA ¥ THIPOKCHUIA bubmorexa LIOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.edso00.ru/00ae1d86
bu6mmoreka [JOK
57 Oxcupl, ruapokcuanl u couu xenesa (1) u sxenesa (1) https://m.eds0o.ru/00ae35e6
. bubmuoreka [JOK
58 O06o001IeHNEe B CHCTEMAaTH3alUI3HAHU I https://m.eds0o.ru/00ae35e6
59 [IpakTiueckas padota Ne 7. PemieHue skcriepruMeHTaIbHBIX 3a/1a4 bubnunoreka [JOK
1o TeMe «BakHele MeTauibl U UX COSTUHEHUD) https://m.edso0.ru/00ae3de8
o | e o e S P S B 10K
P pat 7P p ’ https://m.edso0.ru/00ae1750
BrruncieHnsMaccoBOt 10JIMBBIX0IANIPO AYKTAPEAKIINHT
61 O00011IeHNE U CUCTEMATH3AUI3HAHU I bubmiorexa HOK

https://m.edsoo.ru/00ael750
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KonTtponpHas pabora Ned mo teme «BakHeWne MeTalIbl U UX

bu6mmoreka [{OK

62 COCIMHECHUS) https://m.edso0.ru/00ae1750
63 | BemecTBa u MaTepuabl B IOBCETHEBHOM KU3HHU YEIIOBEKA bubmaorexa LIOK
https://m.edso0.ru/00ae3f50
. bubmmorexa [{OK
64 | XuMHuecKoe3arps3HCHHECOKPYKAFOIIEeHCPe bl httos-//m.edsoo.ru/00ae4270
65 | Ponp XuMHH B PEIICHUHN SKOJIOTHYECKHUX MPOOIEeM bubmorexa [IOK
https://m.edso0.ru/00ae4270
. . bubnuorexa [JOK
66 | Pesepublil ypok. O000IIEHNE U CUCTEMATH3AITUS 3HAHHH https://m.edsoo.ru/00ae0d0a
. N bubmmoreka [{OK
7 .
6 PesepBubIit ypok. O600111eHUE ¥ CHCTEMATU3AIIHs 3HAHUN https://m.edsoo.ru/00adb33c
68 | PesepBublil ypok. O00OIICHIE U CUCTEMATH3AIIHS 3HAHUIA Bubmaorexa LIOK

https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00ae1750
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANUYECKHUE MATEPHUAJIBI IS YYUTEJIA

["abpuensn O.C., Bucko6oitnukosa H.I1., Smykosa A.B. HacTonpHas kHura
yuurtens. Xumus. 8-9xi.: Meroaudeckoe rnocooue. — M.: JIpoda;
INa6puensn O.C., Pynos H.H., Tonkynos B.1. XuMuueckuit SKCiepuMeHT B

mkose.8- 9 kmace. — M.: Jlpoda

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

8 KIIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caliT a1t y9uTeNIss XUMHUH |
OMOJIOTUN)

6)http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass_2



_chasa_v_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 xiacc)

9) http://chemistry. narod.ruXuMuK.py: caiit o xumuu

10) https://skysmart.ru/articles/chemistry

11) IMoptan Beepoccuiickoii onmuMIinazsl KoasHUKOB. http://rusolymp.ru/
12) Pycckuii oOpazoBatenbHbIi optai. http://www.gov.ed.ru

13) ®denepanbHbIi poccuiickuii 00111e00pa3oBaTeIBLHBIN MOPTAI.
http://www.school.edu.ru

14) ®denepanbhbiii moptan «Poccuiickoe oopasoBanuey. http://www.edu.ru
15) IopTan komnanuu «Kupumr u Medoauiiy. http://www.km.ru

16) O6pa3oBarenbHbIN mopTan « Yuebay. http://www.uroki.ru

17) Kypnan «Kypbep odpazoBanus». http://www.courier.com.ru

18) XKypnan «Bectuuk odpazoBanus». http://www.vestnik.edu.ru

19) Usnarensckuit mom «IIpodxauray. http://www.profkniga.ru

20) Usznarensckuii 1om «1 ceHTsOpsi». http://www.1september.ru

21) ®ectuBans negaroruyeckuili uaen «OTKPBITHIN YPOK» (M30aTEIbCKUN 1OM
«1 centsbpsi»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Unrtepret noprain [Ipolllkomy.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MuHucTepcTBO 00pa30BaHHs U HAYKH.

26) Caiir CIJAM I'MA: PEILLY BIIP, OI'D, EI'D, I'BD u LT.
https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72



5) http://www.zavuch.info/methodlib/136/30956/ (caliT a1 y4uTeNIsE XUMUHU |
O10JIOTUN)
6)http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2
_chasa_v_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 xiacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) IMoptan Beepoccuiickoii onmuMminazsl MkoasHUKOB. http://rusolymp.ru/
12) Pycckuii obpa3oBaTenbHbIii moprai. http://www.gov.ed.ru

13) ®denepanbHbIi poccUiickuid 0011e00pa30BaTEIBLHBIN MOPTAI.
http://www.school.edu.ru

14) ®denepanbhbiii mopTan «Poccuiickoe oopasoBanue». http://www.edu.ru
15) IMopran kommanuu «Kupumt u Medoauii». http://www.km.ru

16) O6pa3zoBarenbHbIi mopTan « Yuebay. http://www.uroki.ru

17) XKypuan «Kypbep obpazosanus». http://www.courier.com.ru

18) XKypnan «Bectuuk odpazoBanus». http://www.vestnik.edu.ru

19) Usnparensckuit mom «IIpodxauray. http://www.profkniga.ru

20) Usznparensckuii 1om «1 ceHTssOps». http://www.1september.ru

21) ®ectuBans negaroruyeckuii uaen «OTKPBITHIN YPOK» (M31aTEIbCKUN TOM
«1 centsOpsi»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Unreprer noprain [Ipolllkomy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MuaucTepcTBO 00pa30BaHUS M HAYKH.

25) Caiir CJAM I'MA: PEILILY BIIP, OI'D, EI'D, I'BD u IIT. https://sdamgia



	Рабочая программа по курсу «Химия» формировалась с учетом рабочей программы воспитания. Рабочая программа составлена с учетом модулей «Школьный урок», «Экскурсии и походы», «Организация предметно – эстетической среды», «Профориентация», в которых пред...
	Реализация воспитательного потенциала урока предполагает следующие виды работ:
	1. Применение на уроке интерактивных форм работы (дискуссии, конференции, уроки –исследования, групповую и парную работу), которые позволят усилить доброжелательную обстановку на уроке и не только получать опыт, но и приобретать знания;
	2. Включение в урок игровых процедур, для поддержания мотивации детей к получению знаний, установки доброжелательной атмосферы во время урока;
	3. Проведение практических и лабораторных работ, которые позволяют развивать общую культуру безопасности и культуру общения, при работе с оборудованием и реактивами, с напарником по работе, способствуют более лучшему пониманию учебного предмета, форми...
	4. Использование ИКТ – технологий, которые поддерживают современные активности обучающихся;
	5. Исследовательская и проектная деятельность, позволяющая приобретать школьникам навык самостоятельного решения теоретической проблемы, навык генерирования и оформления собственных идей, навык публичного выступления перед аудиторией, навык аргументир...
	Для достижения воспитательных задач урока используются социокультурные технологии:
	 технология присоединения;
	 технология развития целостного восприятия и мышления;
	 технология развития чувствования;
	 технология развития мотивации;
	 технология развития личности;
	 технология развития группы;
	 технология развития ресурса успеха;
	Основу социокультурных технологий составляет идея активного обучения и воспитания, когда одновременно работают пять аспектов: содержательный, коммуникативный, управленческий, психологический, социокультурный.
	Использование активных форм работы являются важным условием превращения обычного урока в воспитывающий урок. Этоспособствует:
	 Освоению социокультурных и духовно-нравственных категорий на уровне личностного развития;
	 Развитию эффективного общения;
	 Развитию управленческих способностей;
	 Формированию мотивации на совместное достижение значимых результатов;
	 Приобретение социокультурного опыта
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