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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma Mo XMMUU Ha YPOBHE OCHOBHOTO OOIIET0 OOpa30BaHMsSI COCTaBJICHA Ha
OCHOBE TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpamMmbl
OCHOBHOTO 00111er0o oOpazoBanus, npeactaBieHHbIX B PI'OC OO0, a Takxe Ha OCHOBE
benepanbHOl paboyeil mporpaMmMbl BOCIUTAHUS U ¢ YYETOM KOHIICIIUM TIPETOJaBaHUs
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHBIX OpraHusanusax Poccuiickoit
denepanum.

[Iporpamma o XxumuM Ja€T MPEACTABJICHHE O LENAX, 0OIIel cTpaTeruu OO0ydYeHUs,
BOCIIUTAHUS W  Pa3BUTHUS  OOYYAIOIIUXCS CPEACTBAMH  Y4eOHOro MpeaMmera,
yCTaHaBIMBAaET  0O0f3aTeIbHOE  MPEAMETHOE  COJAEpXkKaHue,  MPEeAyCMATPUBAET
pacrpeneneHue €ro mno KiJaccaM M CTPYKTYpHPOBAaHHME IO pas3ieilaM M TeMaMm
nporpaMMmbl MO  XUMHH, ONpPEACNSICT  KOJUYECTBEHHbIE U  KaueCTBECHHBIC
XapaKTEPUCTUKHU COAEPKaHUs, PEKOMEHIYEMYIO TIOCJIEI0BATEIbHOCTh U3YUYEHHS] XUMUU
C y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU y4eOHOTO IMpoIiiecca,
BO3PACTHBIX OCOOEHHOCTEN OO0YYalOIIMXCSs, ONPENEIseT BO3MOKHOCTH IpeaMeTa s
peanuzaiuu TpeOOBaHMM K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTesIbHOM
nporpaMmMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWsA, a Takke TpPeOOBaHUU K
pe3ynbpTaTaM OOydYeHMs] XMMHUU Ha YpPOBHE IeJedl M3yueHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TI03HABATEIILHON EATEIbHOCTH 00YYaroIIerocs o OCBOEHUIO yueOHOTO
COJIEpKaHHUS.

3HaHWE XUMHUH CIYXUT OCHOBOM JJ11 (POPMUPOBAHUSI MUPOBO33PEHHS 00yHarOIIerocs,
€ro MpPEeACTaBICHUW O MATEPUAIBHOM €IWHCTBE MHpPA, BAXKHYIO pOJIb HIParoT
dbopmupyemMble XUMHUEW TPEACTABICHUS O B3aUMOIPEBPAIICHUSX SHEPTUH U 00
ABOJIIOLMM BEIIECTB B MPHUPOJIC, O MYTAX PEIICHUS TJI00aTbHBIX MPOOJIEM YCTOHYUBOTO
Pa3BUTHUSL YEIIOBEYECTBA — CBIPbEBOW, DHEPrE€TUUYECKOM, MUIIEBOM M SKOJIOTHYECKOU
0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUSI.

N3yuyenne xumunu:

CIIOCOOCTBYET peau3aliii BO3MOXKHOCTEH [JIi caMOpa3BUTUA U (POpMUPOBaHUS
KYJBTYpPbI TUYHOCTH, €€ 001el U PYyHKIIMOHAILHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaroIMxcs,  HaBBIKOB  HMX  CAMOCTOSTEIbHOW  y4eOHOW  JIeATEeNbHOCTH,
DKCIIEPUMEHTAJIbHBIX W  HUCCJENIOBATEILCKUX YMEHHMM, HEOOXOIMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHT CO CIEeNU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIabIBA€T OCHOBBI IE€JIOCTHOTO
B3IJIsSIIa Ha €AWHCTBO MPHUPOJABI M YEJOBEKa, SBISETCS OTBETCTBEHHBIM JTalioM B
(GbOopMHPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJarONTUXCs;

CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJl B SKOJIOTMYECKOE OOpa30BaHUE
o0y4Jarommxcs.



JlanHbie HampaBlieHWs B OOyYeHHH XUMHUU O0OECIEUMBAIOTCS  CHEIU(DUKON
COJlepKaHUsl ~ y4eOHOro  MNpeAMETa,  KOTOpPbIA  SBISIETCS  IE€arOrH4ecKu
aJanTUPOBAHHBIM OTpaXeHHEM 0a30BOM HAyKHM XMMHH Ha OINpPEAECIEHHOM 3Tare e
pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOrO oOIIero oOpa3oBaHMs OPHEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBl TEPBOHAYAIBHBIX TOHATHA XWMHH, OCHOB
HEOPTaHUYECKOM XUMHM W  HEKOTOPBIX  OTACJIbHBIX 3HAYUMBIX  MOHSATUM
OpTraHUYECKON XHUMUHU.

CtpykTypa coJepKaHHs MporpaMMbl MO XHUMHH C(HOPMHpPOBaHA Ha OCHOBE
CUCTEMHOr0o mnojaxoaa K e€ u3ydyeHuro. ConepikaHue CKIaAbIBAETCA W3 CHCTEMBI
MOHSATUM O XMMHYECKOM 3JIEMEHTE U BEIIECTBE M CHUCTEMbI MOHITUN O XUMUYECKOU
peakiuu. OO0e O3TU CHUCTEMBl CTPYKTYpPHO OpPraHU30BaHbl 10 MPUHIUILY
MOCJIEA0BATEIBHOTO Pa3BUTUSA 3HAHWM HAa OCHOBE TEOPETUYECKHUX IPEICTABICHUI
pPa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOMN CBSI3H;

— IpeJICTaBICHUN 00 IEKTPOIUTUYECKOMN TUCCOIIMALIMU BEIIECTB B paCTBOPaX.

TeopeTnueckre 3HaAHUSL pACCMATPUBAOTCA HA OCHOBE SMITMPUYECKU MOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCA IOCJIEIOBATEIBLHO OT OJHOTO YPOBHS K
JIPYyroMy, BBITIOHSSA (PYHKIIMK OOBICHEHUSI U MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS
Y BO3MOKHOCTEH MPAKTUUECKOTO0 MPUMEHEHUS U TIOJTYUYCHUSI N3yYaE€MbIX BEIIECTB.

OcBoenune nporpaMmbl IO XUMHUHU CIIOCOOCTBYET (hOPMHUPOBAHUIO MPECTABICHUS O
XAMHUYECKOM COCTABISIOLICH HAayYHOW KAPTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOMU
MPUPOJIbI, IEHHOCTHOIO OTHOILICHHUS K HAYYHOMY 3HAHUIO M METOJaM IO3HAHUA B
Hayke. M3yueHne XuMuu NMPOUCXOIUT C MPUBJICYEHUEM 3HAHUN U3 PAHEE N3YYEHHBIX
y4eOHbIX npeaMeToB: «Okpyxaronuii Mup», «buonorus. 5—7 kinaccb» U «dusuka. 7
KJIace».

[Ipu m3ydeHUM XUMHUHM MPOUCXOAUT (HOPMHUPOBAHWE 3HAHMN OCHOB XHWMHUYECKOU
HAayKW Kak 00JIACTU COBPEMEHHOI'O E€CTECTBO3HAHUSA, MPAKTUYECKON IeATEIbHOCTH
YeJIOBeKa M KakK OJHOI0 M3 KOMIIOHEHTOB MHMPOBOM KYyJbTYpbl. 3ajada y4eOHOro
npeaMera COCTOUT B (POPMHUPOBAHUU CUCTEMbl XUMUUECKUX 3HAHUN — Ba)KHEUIIINX
(bakToOB, TOHATHI, 3aKOHOB M TEOPETUUYECKHUX TOJIOKEHHH, JOCTYMHBIX 00001IeHMI
MHPOBO33PEHUYECKOTO XapaKTepa, A3blka HAyKH, B MPUOOIICHUH K HAYYHBIM METOJIaM
MO3HAHUS TIPU HM3YUYCHUHM BEILIECTB M XUMHUUYECKUX peakuuii, B (OPMUPOBAHUU U
Pa3BUTHUM TO3HABATEIIBHBIX YMEHUM U UX MTPUMEHECHUH B yU4eOHO-TIO3HABATEIILHON U
y4e0HO-UCCIIEeIOBATEIbCKON  JIeATEIbHOCTH, OCBOCHHMM TpaBUil  0€30MacHOro
oOparieHus ¢ BEIIeCTBaMHU B TOBCEAHEBHOM KU3HU.



[Ipy wu3ydyeHHMM XUMHUM HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopMHUpOBaHME MHTEIUICKTyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJAHHYECTBY, CAMOCTOSATEIBHOMY NPHUHATHIO PEIICHUM,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

— HaIpaBJICHHOCTh OOyUYEHHUs Ha CUCTEMATUYECKOE MPHUOOIIEHHE OO0YJaromMXCs K
CaMOCTOATENIbHON IMO3HABATEIIBHON JIESITENIBHOCTH, HAYYHBIM METOJAM ITO3HAHHI,
(bopMUPYIOITUM MOTHBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMHUH;

— o0ecrniedeHre ycnoBuil, ClIOCOOCTBYIOMIMX MPHOOPETEHUIO 00YIAIOIUMHUCS OTIBITA
pa3HOOOpa3HOM JAESATENbHOCTH, MO3HAHUS W CaMOINO3HAHMS, KIKOYEBBIX HABBIKOB
(KJTIOYEBBIX KOMIETEHIIMI), UMEIONIUX YHUBEpPCaJbHOE 3HAYEHUE IS Pa3IMYHBIX
BUJIOB JCSTEIBHOCTH;

— ¢opmupoBaHue 001IeH HYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM YMCIE€ yYMEHMH OOBSICHATH M OLIEHUBATh SBJICHUS OKPYXAIOUIETO MUpA,
WCIIOJIb3Ys 3HAHUS U OMbIT, MOJYyYCHHBIE NPU U3YYCHUU XUMUHU, IPUMEHSITh UX TPU
pelIeHUH Npo0JIeM B MOBCETHEBHOM KU3HU U TPYJIOBOU 1€ATEIbHOCTH;

— (opmupoBaHue y oOyyaroumxcs I'yMaHUCTHYECKUX OTHOIICHWH, MOHUMaHUS
LHEHHOCTU XUMHUYECKMX 3HAHUM A BBIPAOOTKM SKOJIOTMUYECKH IIeJ1ecO00pa3HOro
MOBEACHUS B OBITY M TPYJOBOU AEATEIBHOCTU B LEISIX COXPAHEHHS CBOETO 370POBBS
Y OKPY’KAIOIIEW IPUPOJTHOMN CPEBI;

— pa3BUTHE MOTHUBAIlMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIHUTAHUIO HA OCHOBE YCBOEHUS OOLIEYEIOBEYECKUX LEHHOCTEN, TOTOBHOCTHU
K OCO3HAaHHOMY BBIOOPY MpOo(uIisi 1 HAPaBJAECHHOCTU JabHEUIEero 00y4eHusI.

OO1iee yuCiIO 4acoB, OTBENEHHBIX IJISl M3YYEHHsS] XMMHHM Ha YpPOBHE OCHOBHOIO
oOmero oOpa3oBaHusi, cocraBiser 136 yacoB: B 8 kiacce — 68 wacoB (2 vaca B
HeJelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COILEPKXAHUE OBYYEHUSA

8 KIIACC

IlepBoHaYa/bHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Poiib XUMUU B KA3HU YETOBEKA. XMMHUS B CUCTEME HayK. lena u
BellecTBa. dusnueckue cBOMCTBA BelIeCTB. ArperaTHoe cocTosiHue Benlects. [lonsaTue
0 MeToAax Mo3HaHusd B xuMuu. Yucteie BemecTBa u cMecu. CrnocoObl paszzesieHus
cMeceil. ATOMBI M MOJIEKYJbl. XHMUYECKHE HIeMEHTbl. CHMBOJIBI XHUMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.
Xumudaeckass ¢dopmyna. BalleHTHOCTP aTOMOB XHUMHUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHocuTenbHass aTtomHas wmacca. OTHocUTENbHas
MOJEKYJIsIpHas wmacca. MaccoBasg [J0Js XHMHYECKOTO 3JIEMEHTA B COEAUHEHUH.
KomnuectBo BemectBa. Monb. MossipHast Mmacca. B3auMOoCBs3b KOJIMYECTBA, MACChl U
yuciaa CTPYKTYPHBIX €AWHUI] BemiecTBa. Pacu€tel mo ¢opmyliaM XUMUYECKHUX
coequHeHur. Du3nueckne W XUMHYECKHUE SIBIICHUS. XHUMHUYECKas peakiusa U €€
NpU3HAKU. 3aKOH COXpaHEHUsS MacChl BEHIECTB. XHUMHYECKUE ypaBHEHUS.
Knaccudukanms XuMUYECKHX peakiuil (COCIUHEHUs, pPa3oKEHUs, 3aMelICHUs,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCY/I0H, TpaBUjiaMH pabOThI B Ta0OpaTOpUu ¥ MpUEMaMu
oOparieHusi ¢ Ja0OpaTOPHBIM 00OPY/IOBAaHHWEM, M3yYE€HUE M OMHCAHHE (U3UIECKUX
CBOMCTB 00pa3IOB HEOPTaHWYECKUX BEIIECTB, HaOMo/eHne (Pu3nyeckux (ITIaBJICHUE
BOCKa, TasHUE JIbJla, PACTUPAHUE caxapa B CTYINKE, KAIEHUE U KOHJEHCALUS BOJIbl) U
XUMHUUYECKUX (TOpEeHHE CBEUM, MPOKAJIMBAHME MEIHOM MPOBOJOKU, B3aMMOJCHCTBUE
MeJla C KHUCJIOTOW) SIBJICHWM, HAOMIOJCHUE M OINUCAHUE MPU3HAKOB MPOTECKAHUS
XUMUYECKUX peakuui (pa3joKeHue caxapa, B3aUMOJICUCTBUE CEPHOMl KHUCIOTHI C
xJjopunoM  Oapusi, pasnoxkenwe ruapokcuna wmenu (Il) mpm  HarpeBanuw,
B3aMMOJICCTBHE Xkele3a ¢ pacTBopoM coiu Menu (1), uzydyenue cnocoOoB pazaeineHus
CMeceil: ¢ TMOMOIIBI MarHuta, GUIBTPOBAHHWE, BbIMAPUBAHUE, JUCTUIUISAINA,
xpomatorpadusi, MPOBEICHUE OYUCTKHU TMMOBAPEHHOW COJIM, HAOJIOJCHUE U OMUCAHUE
pEe3yJAbTAaTOB MPOBEACHUSA OMbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaccChl,
CO3/IJaHUE€ MOJIeNIel MOJIEKYJ (IIIapOCTEPHKHEBBIX ).

Ba:xHeiimue npeacTaBuTe I HEOPraHNYECKUX BELIECTB

Bo3ayx — cmech razon. CoctaB Bo3nyxa. Kuciopos — aeMeHT U IPOCTOE BEIIECTBO.
Haxoxnenue kucimopoaa B mpupojie, Gu3nuecKue U XUMUYECKHE CBONCTBA (peaKIuu
ropenusi). Oxcunapl. [Ipumenenne kucinopona. CrocoObl TOMyYEeHHsS] KHCIOPOJa B
nabopaTtopun W mpombinieHHOCTH. KpyroBopor kucimopoaa B mpupoge. O30H —
aJUIOTpOTHAsE MOU(UKALIMS KUCIOPOa.



TemnoBoit >PPeKT XUMHUUECKON peakiuu, TePMOXUMUYECKUE YpPaBHEHHS, 3K30- U
HAOTEPMUYECKUE PEaKUU. TOIIMBO: YrOjb U METaH. 3arpsi3HEHHUE BO3/1yXa, YCUICHHUE
MapHUKOBOTO 3 (eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonmopon — snemeHT um mpocroe BeniecTBo. HaxoxzaeHue Bomopona B MOPHUPOJE,
bu3znUeckue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI moayyeHus. Kuciorsl u
cosi. MoJsisipHblii 00b€M ra3oB. Pacuérel 1o XMMHUYECKHM ypaBHEHUsAM. Dusndeckue
CBOMCTBA BOAbl. Boma kak pactBopuresnb. PactBopsl. HachlllleHHbIE 1 HEHACHIILICHHBIE
pactBopbl. PacTBOpuMOCTh BemiecTB B BoAe. MaccoBasi OJsl BEUIECTBA B PacTBOPE.
Xumuyeckue cBoMcTBa BoAbl. OcHOBaHuUsA. Ponb pacTBOPOB B MPUPOAE W B KU3HU
yenoBeka. KpyroBopor Bonabl B MpUpOAE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXxpaHa H
OUYHCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranuueckux coenuHeHuid. Oxcuanl. Knaccudukamms okcuios:
cojeoOpasyromue (OCHOBHBIE, KHUCIOTHbIE, aM(OTEpHBIE) U HECOJICOOpa3yIOIIHeE.
Homenknatypa okcuaoB. @u3nyecKre U XMMHAYECKHE CBOMCTBAa OKcHIOB. [lomyueHue
okcuaoB.  OcHoBanusa. Kiaccudukanus OCHOBaHMIA: IIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. HomeHkmarypa ocHoBaHud. PHU3NYECKME W XUMHUYECKHE CBOWCTBA
ocHoBanuii.  Ilomyuenue  ocHoBanmil. Kucnorel.  Kiaccudukanus — KUCIOT.
HomMmenknaTtypa kucioT. @Pu3ndeckue 1 XUMUYECKUE CBOMCTBA KUCIIOT. Pl aKTUBHOCTH
merasmioB H. H. bekeroBa. Ilomyuyenue xkucmor. Conu. Homenkiarypa coineil.
du3nyeckrne U XumMudyeckue cBorcTtBa coneil. [lomyuenne conei. ['eHernueckas CBA3b
MEXKy KJIAaCCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KAUEeCTBEHHOE OIPEIEICHUE COAEpKaHUs KHUCIOpOAAa B BO3AyXe, IIOJIyYEHHE,
coOupaHue, paclo3HaBaHWE M M3Yy4YEHHE CBOMCTB KHCJIOpOJa, HaOIIoeHHE
B3aMMOJICUCTBUS BEIIECTB C KUCIOPOJIOM U YCJIOBHUS BOSHUKHOBEHHMS U MPEKpPALICHUS
ropeHusi (mMokapa), O3HaKOMJICHHE C oOpasllaMyd OKCHJOB M OIKMCaHUE WX CBOMCTB,
NoJlyuyeHue, coOMpaHue, paclio3HaBaHWE U U3YyYEHHE CBOMCTB BoaOpoa (TOpeHue),
B3auMoJielicTBe Bojopoaa ¢ okcugom wMeau ()  (BO3MOXKHO HCHOJIb30BaHHE
BHUJICOMATEpUAIIOB), HAOIIOJICHHE O00pa3lloB BEMIECTB KOJWYECTBOM |  MOJIb,
UCCJIEI0BAHNE OCOOEHHOCTEN PacTBOPEHMsI BELIECTB C PAa3IM4YHON pPaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENEIEHHOW MACCOBOM JOJIEd PacTBOPEHHOIO
BEIIIECTBA, B3aMMOJICCTBHE BOJIbLI C METalyIaMM (HaTpUeM M KajbllueM) (BO3MOXKHO
UCIIOJIb30BaHUE  BUEOMATEpPHANIOB), HCCIEIOBaHUME OOpa3loB  HEOPTaHUYECKUX
BEILECTB Pa3JMYHbIX KJIACCOB, HAOMIOJECHUE HM3MEHEHUsSI OKpPAaCKH HWHIUKATOPOB B
pacTBopax KHCJIOT U IIeJIo4eil, u3ydeHue B3aumojercTBus okcuga meau (ll) c
PacTBOPOM CEpPHOM KHUCJIOTBI, KHCJIOT C METAJUIaMU, pPEaKIuil HEeUTpaau3aluu,
MOJIyYEHHE HEPACTBOPUMBIX OCHOBAHWI, BBITECHEHHE OJHOTO MeETajuia APYTUM U3
pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7ad Mo Teme «Baxuellve Kiaccel
HEOPTaHUYECKUX COEIUHEHUIN.



Iepunoauyeckuii 3axkoH U Ilepuoanyeckas cucreMa xXuMudeckux djaemenTos /1. U.
MenpaeneeBa. CrtpoeHue aromMoB. XuMHYeCKass CBf3b. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHbIC PeaKLU

[lepBple MOMBITKH KJIACCU(UKALUKM XUMUYECKUX 3IeMEHTOB. [loHsTHEe O Trpynmax
CXOJHBIX JJIEMEHTOB (ILENOYHBbIE M IIEIOYHO3EMEIbHbIE METAJJIbl, TaJOTEHBI,
WHEPTHBIE ra3bl). DJIEMEHTHI, KOTOPbIE 00pa3yioT aM(OTepHbIE OKCUBI U TUIPOKCU/IBL.

Ilepnogmueckuit 3akoH. Ilepmomgmueckas cucremMa XuUMHUYECKHX diaeMeHTOB /[I. H.
MenneneeBa. Koporkonepuoanas u pnuHHOnepuoaHas ¢opmbl Ilepuonnueckoit
CUCTEMBl XHMMHUYECKMX dieMeHToB [[. WM. MenneneeBa. Ilepuonpl W IpyImIbl.
DU3NYECKHUI CMBICH IMOPSAAKOBOTO HOMEPA, HOMEPOB IIEPUO/IA U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB artoMHbIX sjaep. W3orombl. Onektposl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKUX 31eMeHTOB lleproaunyeckoit
cucrembl JI. M. MenneneeBa. XapakTepUCTHKa XUMHYECKOIO 3JIEMEHTA II0 €ro
nonoxeHuro B [lepuogmueckont cucreme /. 1. Menneneesa.

3aKOHOMEpPHOCTM  M3MEHEHHs  paguyca  aTOMOB  XMUMHYECKMX  JJEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPYIIaM U IEPUOJaM.

3nauenne Ilepuonnueckoro 3akoHa u llepmoguueckod CHCTEMBI XHMHUYECKHX
DJIEMEHTOB JUId pa3BuUTUs Hayku U npaktuku. J[. W. MenngeneeB — yu€HbIl U
IpaKJaHUH.

Xumuueckass — cBsa3b.  KoBaneHTHas  (modsipHass W HENOJIsIpHAsi)  CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. VIOHHAs CBS3b.

Crenenp oxucneHus. OKUCIUTENBHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl
OKHCJIEHUS] M1 BOCCTAHOBJIEHNS. OKUCIIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

n3y4yeHue oOpaslioB BEIECTB METAJJIOB U HEMETAJJIOB, B3aUMOJEHCTBUE THAPOKCHIA
LIMHKa C PacTBOpPaMU KHUCJIOT M ILIEJIOYEH, MPOBENECHUE ONBITOB, HWILTIOCTPUPYIOIINX
IPUMEPBl  OKHCIIMUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuid  (FOpeHHe,  peakuuu
Pa3NOKEHHUsI, COSTUHEHUS ).

Mesicnpeomemmuoie cea3u

Peasmzanmst MeXnpeaMETHBIX CBA3CH IIPpU  HWM3YYEHHMM XHMMHUM B 8§  KJacce
OCYUIECTBIISIETCSl Yepe3 HMCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSATHUH,
TaK U MOHATHUM, SIBISAIOIIMXCS CUCTEMHBIMM I OTIAEIBHBIX IPEIMETOB €CTECTBEHHO--
Hay4HOT'O LIMKJIA.

OO0mre ecTecTBEHHO--HAy4HbIEC MOHSATHSA: HAY4YHBIM (akT, TUNoTe3a, TEOpHs, 3aKOH,
aHalu3, CHUHTE3, KilacCUpUKalKs, TMEePUOJAUYHOCTh, HAOIIOJEHUE, HSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJHJI, HW30TOIIbI,
paZOaKTUBHOCTb, MOJIEKYyJa, JJICKTPUYECKUN 3apsisl, BELIECTBO, Tel0, OOBEM,



arperaTHOE COCTOSIHWE BEIIECTBA, ra3, (GU3WYECKHUE BEITUYUHBI, CAUHUIBI WU3MEPECHHS,
KOCMOC, TUTaHEeTHI, 3BE37b1, ColHIIE.

buonorus: gporocunTes, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpalbl, TOPHBIE TMOPOABI, IOJIC3HBIE
UCKOTIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTpaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUICKUMHU
COLMOKYJIbTYPHBIMU W JTYXOBHO-HPAaBCTBCHHBIMU IICHHOCTSIMU, TPHUHSATHIMU B
oOlllecTBE MpaBWJIaMM W HOPMAaMH TMOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOTO3HaHUSs, CAMOPA3BUTHS U COLIMATIU3AINYI 00YUYaIOIIUXCS.

JIn4HOCTHBIE  pE3yNbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAIUA W
pacIIMpPEHUE OIbITA ICSITEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI0 OOIIEeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEpHOU WH(OpManueit o
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa U 00IIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM MEATENLHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ OITOM Y4YEOHOM JESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEAECHHE W TMOCTYIIKM CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY JIJII TTIOHUMaHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00



OCHOBHBIX 33aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aHUMOCBS34X YEJIIOBEKA C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPABJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHHM IO
XUMHUHM, HEOOXOIUMBIE JIsi OOBSICHEHHS HAOJIIOaeMbIX MPOIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YUTATENbCKON KyJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHON
JUTEPATypOi, MOCTYMHBIMH TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOU
NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JlaTbHEHIIEeM;

4) ¢popMuUpPOBaHUS KYJbTYPHI 3[10POBb:

OCO3HAHME LIEHHOCTHU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT0Jsl, HAPKOTUKOB, KypEeHUs),
HEOOXOIMMOCTH COOJIOJEHUS TpaBWi OE€30MaCHOCTH MpU OOpaIllEHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) TPy10BOT0 BOCTIMTAHMUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO podecchii U TpyJa pa3auyHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaraM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHs TMPEAMETHbIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
VH/IMBHUIYAJIbHON TPAeKTOPUH MPOJOJKEHHs] 00pa30BaHUs C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMmHON NpodhecCUOHATBbHON AESTENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU L€JIeCO00pa3HOE OTHOIIEHHWE K MpPHUpOJie KaK MCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
paBuJ O€30MaCHOTO MOBECHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YTPOXKAOIINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  3KOJIOTUYECKOW  KYyJbTYypbl, OCO3HAaHHSA TJ00AIbHOIO  XapakTepa
IKOJIOTUYECKUX TPOoOJIeM M MyTed HMX peIHIeHHUs MOCPEACTBOM METOJ0B XHMMHUH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATENIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIIbHOW MPAKTHKE.



METANPEIMETHBIE PE3YJIbTATHI

B cocraBe wMeTampeaMeTHBIX pPE3yNbTaTOB BBIICISIOT 3HAYUMBIC JIJIS
dbopMHpOBaHUS MHPOBO33PECHHS OOIEHAyYHBIE TOHATHUS (3aKOH, TEOpHS,
NPUHIIAIL, TUTIOTE3a, PaKT, cHCTeMa, TPOIIecC, PKCIIEPUMEHT U JIPYTOeE.), KOTOPhIE
UCTIONB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MpeIMeTax M TMO3BOJISIIOT Ha
OCHOBE 3HAaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICJIOCTHOM
HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHBIC yUeOHbBIE EeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHHKATHBHBIC, PETYJIATUBHBIC), KOTOpHIE OOECIeUnuBalOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIICCTBICHUIO Y4eOHOU
JIESITEIIBHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jioruyeckue aeiicTBuUsI:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBINIJICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX TMOHATUNA (BBIAEIATh UX XapaKTepHbIE
MIPU3HAKHN, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), WCIIOJIB30BATh
TIOHATHS 111 OOBSICHEHHUS OTJICIBHBIX (J)aKTOB M SBJICHHUM, BEIONPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKAINKA XUMHYECKHUX BEIICCTB W XHMHUYECKHX PEaKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBA3U MEXKIY OOBEKTaMH H3Yy4CHHS,
CTPOUTH JIOTUYECKHE pacCykACHUS (MHIYKTUBHBIC, JACIYKTUBHbBIC, 10 aHAJIOTHN),
JIeaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPUMEHSITh B TIPOIECCE TO3HAHWUSA TOHATHS (MPEAMETHBIC U
MeTarpeMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIUPOKO MPUMEHSEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJEMEHTa), XUMHUueckas ¢opMmyna W ypaBHEHHUE
XUMUYECKON PEaKIuu — MPHU PEIICHUN YIeOHO-TTO3HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TIPEJCTABICHUN BBISBISITH W XapaKTEPU30BaTh CYIICCTBCHHBIC
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUSX.

Bba3oBble ucciienoBaTeIbCKHe 1€ CTBUSI:

YMEHHUE HCII0Ih30BaTh TMOCTABIICHHBIE BOIPOCH B KAaueCTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAa4eCTBE OCHOBBI i (POPMUPOBAHHUS THIIOTE3BI TIO
MIPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

NPUOOPETCHUE OINBITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUEHHYECKUX DKCIEPUMEHTOB, YMEHHE HaOIroJaTh 3a XOJOM Ipollecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, HCCIICIOBAHUS, COCTABIIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ unpopmanmeii:



yMEHHE BbIOMpaTh, AHAIM3UPOBATH U HMHTEPIPETUPOBATH HHGOPMAIIUIO
pa3IMyYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMYyIO0 U3 PA3HBIX UCTOYHUKOB
(Hay4HO-TIONyJIApHAs JIUTEpAaTypa XUMHUYECKOIO COJEpXkaHUSA, CIPABOYHBIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKHM OLEHUBATh IMPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;

YMEHUE NPUMEHATh Pa3Iu4Hble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEEIEHHOTO TUIIA, TIPUOOPETEHUE OIBITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOI'O MCIIOJb30BAHUS PA3IIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY TMpeAcTaBIeHUS UH(DOPMALIUN U
WUTIOCTPUPOBATh PEIIAEMbIE 337aud  HECJIOKHBIMU CXEMaMH, JuarpamMmamu,
apyrumu hopmMamu rpaduku 1 UX KOMOMHAIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAJIM3MpPOBaThb B Ipolecce Y4YEOHOH W
MCCJIEI0BATENBCKON JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCHl (B XoA€ Juanora M (WIM) JTUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI PEJI0KEHHOM 3aa4H;

YMEHUS  NPEICTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  ITO3HABATEJIBHOM
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe ACHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh UENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbosnee 3pPeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIbBHO COCTAaBJIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,



OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIT0JIB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIAraéMble B YCIOBUU 33]IaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHHUIO 00s3aTEIHLHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denaepaibHOM paboyeil mporpaMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHUS U CIIOCOOBI
JNeucTBUM, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHUS», BUIABI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAaHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIlUsX.

K konIy oOyuenus B 8 kjacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

e PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IMOHSATUN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakuuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3P (DEKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOHUTallb, pPaaUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSpPHAs KOBAJICHTHAsl CBA3b,
WOHHas CBSA3b, MOH, KATUOH, aHWOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITH 3TU TTOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHMKY JJIS COCTaBJiCHHUS (Hopmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENEeNsATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKWUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEAMHEHUN I10
dbopmynam, BHJ XUMHUYECKONW CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MoJIokeHus B llepuogmueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;



ONMMCHIBATh M XapakTepu3oBaTh Tabmmunyio Gopmy [lepuoamaeckoit
CUCTEMBbl XHMHUYECKHX OJJIEMEHTOB: pa3nyaTh TOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)», Manele U
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa XxuMuyeckux osiementoB . .
MenaeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij siipa, o0llee YUCIO PIECKTPOHOB
U pacrpeieieHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIUH
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIasi ONMMCAHNE MPUMEPAMU MOJICKYIISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3INYHBIX YCIOBHUSAX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO U  MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEIMHEHH S, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON NIeITeIbHOCTH — aHaJIH3
W CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIllio, Kiaccu(uKaImio,
BBISIBJICHHUE TPUYUHHO--CIICJICTBEHHBIX CBSI3€H — JJIsi U3y4Y€HHUs CBOICTB
BCIIECTB M XHWMHYECKHX pEaKIMi, eCTCCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUSI — HaAOIIOJICHUE, W3MEpPEHUEe, MOJCIUPOBAHUE, DKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpaIlCHUS C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSAMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
ra3zoo0pa3HpIX BEMIECTB (BOJOpOJAa M KHUCIOPOAA), MPHUTOTOBICHHUIO
PAacCTBOPOB C OMNPEACIEHHON MaCcCOBOM JOJE€W paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOUYEH U KHUCIOT ¢ TOMOIIBIO HHIUKATOPOB
(;makmyc, henondTaaeH, METHIOPAHK U JPYTHE).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJsun4yecTBo 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
KoHTpoJibHbIe IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznen 1. [lepBonayanbHble XUMHYECKHE IOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 3 bubmuorexa [JOK
' MPAKTUYECKOM ESITEIbHOCTH https://m.edsoo.ru/7f41837c
YyejoBeKa
19 BemecTtBa 1 XUMHYECKHE 15 1 bubmuorexa [JOK
' peaKIuu https://m.edso0o.ru/7f41837c
Hroro mo pazneny 20
Pa3nes 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIECTB
91 Boznyx. Kucnopon. 5 1 bubmuotexa [JOK
' [TonsTHe 00 okcumax https://m.edso0.ru/7f41837¢
Bognopona.Ilonstue o bubnuoreka [JOK
2.2 8 1
KHUCJIOTaX U COJISAX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 5 1 1 bu6nuoreka [IOK
' 00 OCHOBaHHUSAX https://m.edso00.ru/7f41837¢c
OcHOBHBIE KJIACCHI EuG 110K
nOIMoTEKA
2.4 11 1 1
Heop raanevcmx https://m.edsoo.ru/7f41837c
COCMHEHMI
Hroro o paszneny 30

Paznen 3. llepunonnueckuii 3axkoH u llepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIHUTEILHO-

BOCCTAHOBHUTECJIbHDBIC PCAKIIUU
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[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema

3.1 XAMHYECKHUX 3JIEMEHTOB /[.
N. Menpene-eBa. CtpoeHue
aroMma

XuMuyeckas CBI3b.
3. OKHUCIIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC
peaKuu

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

15

67

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uugposeie
Tema ypoka Bce  Kourpouabnbie IIpakruyeckue
n/n U3y4YeHus o0pa3oBaTe/bHbIE
ro padoThI padoThI
pecypcsl
[Ipenmer xumuu. Ponp xumuu B
1 YKU3HH uesioBeka. Temna u 1 bubmmorexa [JOK
' 04.09.2023  https://m.edsoo.ru/ffod210c
BelIeCTBa
2 IlonsaTrue o MeTOgaxX MO3HAHUA B 1 bubmuoreka [JOK
XUMHU 06.09.2023  https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1
3 «IIpaBuna paboTs! B 1abopaTopuu 1 1 bubnuorexa [JOK
U IpUEMBI 0OpaIleHus C 11.09.2023  https://m.edsoo.ru/ff0d23dc
1abopaTopHBIM 000PYIOBAHUEM
4 YucThie BellecTBa U CMECH. 1 bu6mmoreka [IOK
CrniocoOsI pa3eneHus cMecei 13.09.2023  https://m.edsoo.ru/ff0d26ca
[IpaxTuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa HOK
s . PHUMED 18.09.2023  https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
bu6mmoreka [JOK
0 ATOMEI I MOTEKYE! L 20.09.2023  https://m.edsoo.ru/ffod2a6c
7 ITpakTryeckas pabora Ne3 " 1 1 bubnnoreka [JOK
Amnanu3 nouBbl". 25.09.2023  https://m.edsoo.ru/ff0d2d50
XHUMHUYECKUE AIEMEHTHI. 3HAKU
8 (CUMBOJIBI) XUMHUYECKUX 1 bubmorexa HOK
27.09.2023  https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
9 [IpocTblie U ClOXKHBIE BEIIECTBA. 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0d210c
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ATOMHO-MOJIEKYJISIPHOE yIEHHE 02.10.2023  https://m.edsoo.ru/ff0d2a6c
3aKO0H MMOCTOSIHCTBA COCTaBa
10 BelecTB. XUMUYeCcKasi GopMyIa. bubnmoreka [JOK
BasieHTHOCTH aTOMOB XMMHYECKUX 04.10.2023  https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTtHocCuTENbHAS aTOMHAs Macca.
11 OTHOCHUTENBHAS MOJIEKYJISIpHAs bubmmorexa [JOK
P 09.10.2023  https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10JIs1 XUMHYECKOI0O bubmuoreka [JOK
3JIeMEHTAa B COCAMHEHUU 11.10.2023  https://m.edsoo.ru/ff0d350c
13 KomuuaectBo BemecTBa. Moub. bubmuoreka [JOK
MousipHast Mmacca 16.10.2023  https://m.edsoo0.ru/ff0d5230
14 DOU3NIECKre U XUMHUUYECKHUE bubmuoreka [JOK
SIBJIEHUSI. XUMHUUYECKasl peaKus 18.10.2023  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBHs NPOTEKAHUS bu6nuorexa [IOK
XUMHUYECKUX PEaKIU 23.10.2023 | https://m.edsoo.ru/ff0d3al16
16 3aKoH COXpaHEHHUs MacChl bubnuorexa [JOK
BELIECTB. XUMHUYECKUE YPAaBHEHUS 25.10.2023  https://m.edsoo.ru/ff0d3b88
BerancneHus Komm4ecTBa, Macchl
17 BEILIECTBA [0 YPABHEHUSIM bubmmorexa [JOK
B P . 08.11.2023  https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEAKIIHA
Krnaccudukanus XuMuueckux
18 peakuuii (CoeAMHEeHNUs, bubmuorexa [IOK
pasoKeHUs, 3aMeIIEeHNUS, 13.11.2023  https://m.edsoo.ru/ff0d3f34
oOMeHa)
KonrtponsHast padora Nel mo reme
19 «BemecTBa 1 XUMHUUECKHE bubmorexa [IOK
15.11.2023  https://m.edsoo.ru/ff0d4290
peaKIm
20 M. B. JIoMOHOCOB — y4&€HBbIN- bubnmoreka [JOK
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sHuukioneauct. O6o0eHne u 20.11.2023  https://m.edsoo.ru/ff0d40c4
CHUCTEMAaTH3alHs 3HAHHUMA
Boznyx — cmecs razos. Cocras
21 BO3 nya Kucnopon — snement u bubmmorexa [JOK
AV poi 22.11.2023  hitps://m.edsoo.ru/ff0d44se
npocroe BemecTBo. O30H
DOU3NYECKUE U XUMUUYECKHUE
29 CBOMCTBA KHCIIOPO/a (peaKkiuu bubnnoreka [JOK
okucineHnus, ropenue). [lonstue 06 27.11.2023  https://m.edsoo.ru/ff0d4614
OKCHJIax
CriocoOBbI MoJTydeHHsI KHCIOPOa B
93 naboparopuu u bubnnoreka [JOK
npomsiiieHHOCTH. [IpuMenenue 29.11.2023  https://m.edsoo.ru/ff0d497a
KHCIIOpO/Ia
TennoBoit 3¢ ekt xumMuueckoit
peaKIyu, TIOHSATHE O
24 TEPMOXUMHUYECKOM YPaBHECHHUU bubmmorexa [TOK
P P ’ 04.12.2023  https://m.edsoo0.ru/ff0d4790
9K30- ¥ SHJOTEPMHUICCKHIX
peaKnusx
TorumBo (HedTh, yroiab U METaH).
25 3ar ;13He1§1/1e¢1;03 . a, CTI0COOBI : bubmmorexa [TOK
P Ay, 06.12.2023  https://m.edsoo.ru/ff0d4c4a
€ro MPEeOTBPAIICHHUS
[IpakTuyeckas padora Ne 4 o
26 teme «llonmydyenue u cobupanue bubmuorexa [IOK
KHUCJIOPO/JIa, U3YYEHHE €TO 11.12.2023  https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
Bogopon — anemeHT u mpocToe
27 BE He(I:)Tlfo Haxoxnenue 113) bubmorexa HOK
0 ) A 13.12.2023  https://m.edsoo.ru/ff0d4dd0
IpUpoJIe
28 dOu3nYECKUEC U XUMUYSCKHUE bu6mmoreka [JOK



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d448e
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cBoiicTBa Bogopoaa. [Ipumenenue 18.12.2023  https://m.edsoo.ru/ff0d4ddo
BOJIOpOa
29 [TonsiTHe 0 KUCTOTAX U COJIAX bubmmorexa [JOK
20.12.2023  https://m.edsoo.ru/ff0d50d2

30 CriocoObl ToTy4eHHsT BOAOPO/Ia B bubmuorexa [JOK
naboparopun 25.12.2023  https://m.edsoo.ru/ff0d4ddoO
[IpakTuueckas pabora Ne 5 o

31 teme «llonmydyenue u cobupanue Bubmmorexa LIOK

. 27.12.2023  https://m.edsoo.ru/ff0d4f42
BOJOPOJIa, U3yYEHHE €T0 CBONCTB

39 MoutsipHblii 00BEM ra3oB. 3aKOH bubmmorexa [IOK
ABoraapo 10.01.2024  https://m.edsoo.ru/ff0d542e
Brruuncienns o0béMa, KOJIMYECTBA

33 BEILIECTBA ra3a Mo €ro U3BECTHOMY bubnnoreka [JOK
KOJIMYECTBY BEIIECTBA WIIH 15.01.2024  https://m.edsoo.ru/ff0d55a0
00BEMY
Brruncnenus 006EMOB ra3oB Mo

34 YPaBHEHHUIO peaKklii Ha OCHOBE bub6nuorexa [IOK
3aKOHA OOBEMHBIX OTHOIICHUM 17.01.2024  https://m.edsoo.ru/ff0d5708
ra3oB

35 dOu3ndecKknue U XUMUYCCKHUE bu6nmoreka [JOK
CBOMCTBA BOJIbI 22.01.2024  https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [Tonstue 00 bubmuorexa [JOK
WHJIMKaTOpax 24.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.

37 Hacreimennnie 1 HeHaCBIIIEHHBIE bu6mmorexa [IJOK
pacTBopbl. MaccoBast 1oJis 29.01.2024  https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PacTBOPE

38 [IpakTuueckas padota Ne 6 o bubnmoreka [JOK
teme «lIpuroroBneHue pacTBOpoB 31.01.2024  https://m.edsoo.ru/ff0d5eba
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C ompeaeIEHHON MacCcoBOM J10ei
PacTBOPEHHOTO BEIIECTBAY»

39 KonrtponsHas padora Ne2 o reme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» 05.02.2024 | https://m.edsoo.ru/ff0d6342
40 Okcupl: coCTaB, KiIacCU(UKAIUS, bubmuorexa [JOK
HOMEHKJIaTypa 07.02.2024  https://m.edsoo.ru/ff0d664e
[Tonydyenue u xuMuyeckue
41 CBOMCTBA KMCIIOTHBIX, OCHOBHBIX bubmorexa OK
’ 12.02.2024 = https://m.edsoo.ru/ff0d664e
1 aM(OTEepPHBIX OKCHUIOB
42 OcHOBaHUS: COCTaB, bubmuoreka [JOK
KJIacCU(UKAINs, HOMECHKIIATypa 14.02.2024  https://m.edsoo.ru/ff0d67ca
43 [Tonyuyenue n xummdeckue bubnuoreka [IOK
CBOICTBa OCHOBaHUI 19.02.2024  https://m.edsoo.ru/ff0d67ca
m Kucnotsi: cocras, bu6mmoreka [IOK
KJaccu(uKkanus, HOMEHKIATypa 21.02.2024  https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n xummudeckue bubnuorexa [JOK
CBOMCTBA KUCJIOT 26.02.2024  https://m.edsoo.ru/ffOdfee2
Conm (cpeaHue): HOMEHKIATypa,
46 cnoco((SLII) nzz)n )eHI/ISI XI/IMI/IchpKI/Ie bubmorexa LOK
. v ’ 28.02.2024  https://m.edso0.ru/00ad9474
CBOICTBa
IIpakTuyeckast padora Ne 7.
Pemenne skcriepuMeHTaTBHBIX
47 3aj7a4 1o teme «OCHOBHBIS bubmorexa [JOK
! 04.03.2024  https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTAHMYECKUX
COETUHEHMIN»
I'enetnyeckas CBSI3b MEKAY
48 KJIacCaMU HEOPTraHUYECKUX bubmorexa [JOK
. P 06.03.2024  https://m.edsoo.ru/00ad9a50
COCTMHCHUI
49 O060061IeHre U cucTeMaTH3alus bubnmoreka [JOK
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3HAHWH 11.03.2024  https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
50 "OCHOBHBIE KJIaCChHI bubmorexa HOK
o 13.03.2024 = https://m.edsoo.ru/00ad9ela
HEOPTaHMYECKUX COCTUHCHHIA
[lepBbie NOMBITKY KIaCCUPUKAITUU
o1 XMMHYECKUX 3J1€MEHTOB. [loHsATHE bubmorexa HOK
18.03.2024  https://m.edsoo.ru/00ad9ffa
0 Tpynmax CXOJTHBIX 3JIEMCHTOB
[lepuoanyueckuii 3aK0H U
59 Ilepuonuueckas cucrema bubnnoreka [JOK
XAMUYECKUX dieMeHToB /1. U. 20.03.2024  https://m.edsoo.ru/00ada52c
Menpeneena
53 [lepuopl, TPYIIIBI, MOATPYIIIBI bubmmorexa [JOK
01.04.2024  https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB bubnuotexa [JOK
aTOMHBIX sifep. M3oTorb! 03.04.2024  https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
55 aTOMOB JJIEMECHTOB bubmuoreka [JOK
[Tepuoanueckoii cucremst . U. 08.04.2024  https://m.edsoo.ru/00adaébc
Menneneena
XapakTeprucTuKa XHMHUECKOTO
56 3JIEMEHTA MO €ro MOJO0KEHUIO B bubnmnoreka [JOK
[Tepunoanueckoii cucreme /. U. 10.04.2024  https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro
57 3aKOHa JJI Pa3BUTHUS HAYKU U bubnmnoreka [JOK
npaktuku. J[. 1. MenaeneeB — 15.04.2024  https://m.edsoo.ru/00ada96e
VYEHBIH, TeJIaror U TpakIaHuH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX HJIEMEHTOB 17.04.2024  https://m.edsoo.ru/00adaab8
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bubmuoreka [JOK

> Horast Xumitecias cBsb 1 22.04.2024  https://m.edsoo.ru/00adac34
60 KoBanientnas nosnsipuas 1 bubnmoreka [JOK
XUMHYECKas CBA3b 24.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanentHas nenomnsipas 1 bubnunoreka [JOK
XUMHUYECKas CBSI3b 27.04.2024  https://m.edsoo.ru/00adaab9
bubnmoreka [JOK
62 Crenetth OKHCIICHIS L 06.05.2024 https://m.edsogru/OOadae28
63 OKuCIUTENbHO- 1 bubmuoreka [JOK
BOCCTAHOBUTEIBLHBIE PEAKIIUU 08.05.2024  https://m.edsoo.ru/00adb076
bubmuoreka [JOK
o4 ORUCIHTEIIH 1 BOCCTAHOBH T 1 13.05.2024 https://m.edsogru/OOadb076
KonTponbnas pabota Ne4 mo teme
65 «CtpoeHue aroma. XuMudeckas 1 Bubnuorexa LIOK
CBS3Ly 15.05.2024  https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O6006111eHNE 1 1 bubnuorexa [JOK
CUCTEMATH3AINI 3SHAHUN 20.05.2024 | https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O60011eHNE U 1 bub6nuorexa [IOK
CHUCTEMATH3AINI 3SHAHUN 22.05.2024 | https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I1O 67
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WU.I'., Ciiankos C.A.,

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOJNUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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