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HOACHUTEJBHASA 3AIINCKA

[IporpaMmMa 1Mo XMMHHM Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs COCTABIICHA
HAa OCHOBE TpeOOBaHMU K pe3yabTaTaM OCBOCHHMS OCHOBHON 00pa3oBaTeIbHOU
porpaMMbl OCHOBHOTO 001ero oOpasoBanus, npeacTtaBieHHbix B @I'OC 00O, a
Takke Ha OCHOBe (enepanbHON paboyell MporpaMMbl BOCHUTAHUS U C YYETOM
KOHIICTIIMK TpenojaBaHusi y4eOHOro mnpeaMera «XuMHs» B 00pa3oBaTelbHbBIX
oprannsauusx Poccuiickon denepannn.

[Iporpamma mo xumuu Aa€T TPEACTABICHHE O UENSAX, OOIIeH CTpaTeruu
oOy4eHUs1, BOCIIMTAHUS U PA3BUTHS 00YYAIOIIUXCS CPEACTBAMU YUEOHOTO MpeIMeTa,
yCTaHABJIMBAET O0s3aTelIbHOE MPEIMETHOE  COJAEpXKaHuE, IMpeaycMaTpUBaEcT
pacupenesieHue €ero Io KijaccaM M CTPYKTYpUPOBAaHHE IO pasjieiiaM M TeMaMm
IporpaMmMbl MO  XUMHUH, ONPEIEHSeT KOJIMYECTBEHHbIE U  KaueCTBEHHbIC
XapaKTEPUCTHKU COJEPKAHMS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh H3yUYEHHUS
XUMHH C YYETOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH y4€OHOTO
npouecca, BO3PaCTHBIX OCOOEHHOCTEH OO0YyYaromuXcs, OIpenesieT BO3MOXKHOCTH
npeAMeTa UId peanu3audd TpeOOBaHWM K pe3yjbTaTaM OCBOEHUSI OCHOBHOM
00pa3oBaTeIbHOM MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl, a TAKKe
TpeOOBaHMI! K pe3ysibTaTaM 00y4YeHHs] XUMUH Ha YPOBHE LieJIeH U3ydeHus npeaMera u
OCHOBHBIX BHJIOB Y4YE€OHO-TIO3HABATEJIHOM JESATENIbHOCTH OOy4arolerocs Mo
OCBOEHUIO yU4E€OHOIO COJIEP KAHU.

3HaHWE XHUMHH CIIY’)KUT OCHOBOM i1 (POPMUPOBaHUS MHUPOBO33PEHUS
oOy4Jaronierocs, ero NpeACcTaBiIeHU 0 MaTepUaIbHOM €IUHCTBE MUPA, BaKHYIO POJIb
UrparoT GopMUpyeMble XUMHUEN MpeACcTaBICHUS O B3aUMONPEBPAILCHUSIX SHEPTUU U
00 DBOJIIOLMHU BEIIECTB B MPUPOAE, O MYyTSIX PELIEHUS TIOOAIbHBIX MpodiieM
YCTOMYMBOI'O PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPreTUYECKOM, MUIIEBOM WU
AKOJIOTMYECKON O€30MacHOCTH, MPOOIJIEM 3IpaBOOXPAHECHMUS.

N3yuyenne xumun:

CHOCOOCTBYET peaan3alui BO3MOKHOCTEN JUIsl CAMOPA3BUTHUS U (POPMUPOBAHUS
KYJIBTYpbI INYHOCTH, €€ 001Ieil 1 (PyHKUMOHAIBHOM IrPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHME MBIIUIICHUS U TBOPYECKHUX CIIOCOOHOCTEH
oOy4JaronMxcsi, HABBIKOB WX  CaMOCTOSITENIbHOW  y4yeOHOM  JesATeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX W HCCIENOBAaTEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MMOBCETHEBHOM XKU3HU, TaK U B MTPOPECCHOHATILHOMN JCSITEIBHOCTH;

3HAKOMHUT CO CHeUM(UKON HAyYHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOJIbI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B GOpMHUPOBAHUHN €CTECTBEHHO--HAYYHOI IPaMOTHOCTH 00YyYarOLUXCs;



crocoOCcTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEGHUS K €CTECTBEHHO-
-HAyYHbIM 3HAHUSM, K MPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCS.

JlanHble HampaBieHHs] B OOYYCHMHM XHMHH OOECIEUMBAIOTCS CHEIH(PHUKOM
colepkaHusi  y4eOHOro  TpeaMeTa,  KOTOPBIA  SBISETCS  MEJaroruyecKu
aJanTUPOBAHHBIM OTpa)keHHMEM 0a30BOM HAyKHM XMMHH Ha OMNpPEACTIEHHOM JTame e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHMs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMBl IEPBOHAYAIBHBIX TMOHATHI XHMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU U HEKOTOPBIX OTAEIBbHBIX 3HAYMMBIX [IOHITUN OPraHUYECKOU
XUMUHU.

CtpykTypa cojepxaHUsi NpOrpaMMbl MO XUMHUU C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro mnonaxoaa K e€ u3ydeHuro. ComepkaHHWe CKIAAbIBAETCA W3 CHCTEMBI
IOHATHM O XHUMHUYECKOM DJIEMEHTE M BEIIECTBE U CHCTEMBI IOHATUN O XUMHUYECKOU
peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYpPHO OPraHW30BaHbl MO MPUHIUIY
IIOCJIEIOBATEIBHOTO Pa3BUTUS 3HAHUM HA OCHOBE TEOPETUYECKUX IIPEICTABICHUIN
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHU;

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

— YYEHHS O CTPOCHUM aTOMA U XUMHUYECKOH CBSI3H;

— MPEACTABIICHUHN 00 3JEKTPOIUTHUECKOMN TUCCOLMALINY BEILIECTB B pACTBOPAX.

TeopeTndueckue 3HAHUA  pPACCMATPUBAIOTCA HA  OCHOBE  OMIIMPUYECKHU
MOJIyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOIO
YPOBHS K IPYroMy, BBITOJNHSS (DYHKIMH OOBSICHEHUS U MPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUS M BO3MOYKHOCTEW MPAKTUYECKOTO NMPUMEHEHUS U IMOIYYEHHS M3Y4aeMBbIX
BEILIECTB.

OcBoeHue mporpaMmbl IO  XUMHHU  CIHOCOOCTBYET  (POpMUPOBAHUIO
MIPEACTABIICHHUS] O XMMUYECKOW COCTABIIAIOIIEN HAYyYHOW KapTHUHBI MHUPA B JIOTUKE €€
CUCTEMHOW MPHUPOJBI, LIEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAaHHIO M METOJAM
IIO3HAHMA B HayKe. M3yyeHne XuMuu nNpouCXOauT C NPUBJICYECHUEM 3HAHUU U3 paHee
M3YYCHHBIX Y4eOHBIX MpeaMeToB: « Okpyxatouuii Mupy, «buonorus. 5—7 Kiacce» u
«Duszuka. 7 Kaacey.

[Ipu M3yyeHun XUMUU MPOUCXOTUT (HOPMUPOBAHKNE 3HAHUN OCHOB XUMUYECKOU
HayKW Kak OOJIACTM COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKON NEATEIbHOCTH
YesioBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOHM KYJBTYpHL. 3ajgadya y4yeOHOTO
npeaMera COCTOUT B (POPMHUPOBAHUM CUCTEMbl XMMHUECKUX 3HAHUN — BaKHEUIIUX
(akTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX IMOJIOKEHUN, TOCTYMHBIX 0000LIEHUI
MHUPOBO33PEHYECKOTO XapaKTepa, si3blka HayKH, B MPUOOIIEHUH K HAYYHBIM METOJIaM



MO3HAHUS MPU U3YUYEHUU BEIIECTB U XUMHUYECKHUX peakuuil, B (HOPMUPOBAHUU U
Pa3BUTHM MO3HABATENbHBIX YMEHUN U WX MPUMEHEHUH B Y4eOHO-TIO3HABATEIIbHON U
y4eOHO-UCCIIEIOBATEIbCKON  JICSITENIbHOCTH, OCBOCHMHM TMpaBWJl  0€301acHOro
oOpallieHus! C BEIIeCTBaMU B IOBCETHEBHOM JKU3HH.

[Ipy m3ydyeHMH XMMHU Ha ypOBHE OCHOBHOTO OOIEro OOpa30BaHMs Ba)KHOE
3HauY€HUE MPUOOPENH TaKHUE 11U, KaK:

— (QopmMupoBaHHWE HMHTEIUIEKTYaJdbHO pPa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY TPUHSATHIO PELICHHMH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJIeHHOCTh 00YYEHUS Ha CHUCTEMATHUeCKOe MPHOOIeHNnEe 00ydatonuXCsl
K CaMOCTOATENIbHOMN MO3HABATEIbHON JIESITEIbHOCTH, HAYYHBIM METOJIaM IO3HAHUS,
(bOopMHUPYIOITUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreyeHue yciIoBUHM, CHOCOOCTBYIOUIMX MPUOOPETEHUI0 00YYarOIUMUCH
OINbITa Pa3HOOOpPA3HOM JEATENbHOCTH, MO3HAHWS W CAMOIO3HAHMS, KIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), HMMEIOIIUX YHUBEPCAJIbHOE 3HAUYEHUE s
pa3IMYHBIX BUOB JIEATEIHHOCTH;

— (¢opmupoBaHue O00meld (QYHKIMOHAIBHOM H©  €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM YHCJI€ YMEHUN OOBACHATH U OLICHUBATh SIBJICHUS OKPY>KAIOILIETO
MUpa, UCTIOJIb3YS 3HAHUS U OTIBIT, MOJYUYCHHBIC IPU U3YYCHUH XUMUH, IPUMEHSITH UX
MIPH PEIICHUHU TIPOOJIeM B TIOBCETHEBHOM JKU3HH U TPYAOBOH JEATEIHLHOCTH;

— (opmupoBanue y 00y4aronmxcs T'yMaHUCTHUECKUX OTHOIICHUH, TOHUMAHUS
[IEHHOCTH XUMHUYECKHX 3HAHUM I BBIPAOOTKM SKOJOTHYECKH IIeIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYIOBOM AEATEIHLHOCTH B IEJSAX COXPAHEHHUS CBOETO 3/I0POBbS
Y OKPYXKaroLIeW NPUPOIHON CPENbI;

— pa3BUTHE MOTHBAIlUU K OOYUEHHIO, CIOCOOHOCTEM K CAaMOKOHTPOJIO U
CaMOBOCITUTaHHIO Ha OCHOBE YCBOEHHUS OOIIEUEI0BEYECKUX IEHHOCTEN, TOTOBHOCTHU K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JAJIbHEHUINIET0 00yUYeHU .

KonunuecTBo yacoB, OTBEIEHHBIX JIJIS1 U3YUEHUS] XUMUH, COCTABIISIET B 8 KJlacce
68 yacoB (2 yaca B HE/IEJIO).



COILEPKAHUE OBYUYEHUASA

8 KUIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipeamet xumuu. Posib XuMUU B ®U3HH Y€IOBeKa. XUMUs B cucTeMe HayK. Teina
u BenlecTBa. Du3nMyeckue CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB.
[lonsitTue o merojgax mo3HaHus B XxuMmuHM. Yucteie BemectBa u cMmecu. CrocoObl
pa3aeIeHUs] CMECEH.

ATOMBI W MOJIEKYJIbl. XUMHUUYECKUE 3yeMEHTbl. CHMBOJIBI XHUMHUYECKHX
aneMeHTOB. [IpocThie 1 ClIOKHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas GopMyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHTENbHAs aroMHasg macca. OTHOCHTENbHas
MOJIEKYJIIpHas Macca. MaccoBast 10J11 XUMUYECKOTO DJIEMEHTA B COEIUHEHUU.

KomnuectBo BemectBa. Mosb. MonsipHas Macca. B3auMOCBsI3b KOJMYECTBA,
MacChl U YHCJIa CTPYKTYPHBIX €IMHUIL BenlecTBa. Pacuétel mo hopmynaMm XUMUYECKHUX
COCIMHECHUMU.

Ou3nvecKrue U XUMHUUYECKUE SIBJICHUS. XUMHUUYECKas peakius U €€ MPU3HAKHU.
3aKOH COXpaHEHHUSI MacChl BeIIECTB. XUMUYecKkue ypaBHeHusa. Kiaccuduxanus
XUMHUYECKUX PeaKIUil (COeTMHEHUS, PA3I0KEHNUs, 3aMEIIICHHs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ0W, MpaBWIaMH pabOThl B JlabopaTopuu u
npuémamMu oOpanieHusi ¢ JIabopaTOpHBIM O0OPYIOBAaHUEM, M3YYEHHE M OIKCAaHUE
(bu3uYECKUX CBOMCTB 00pa3I0B HEOPTaHUUECKUX BEILIECTB, HAOMOAeHUE (PU3NUECKUX
(1aBjeHUME BOCKa, TasHUE JbJa, pPAacCTHUPAHHWE caxapa B CTYIKE, KUIIEHHE W
KOHJICHCAIUsI BOJABI) M XUMUYECKHX (TOpPEHHE CBEYM, MPOKAIMBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTOW) SBJICHUMN, HAOIIOJIEHUE U ONMCAHUE
MPU3HAKOB MPOTEKAHUS XMMUYECKUX peaKIui (pa3iokeHue caxapa, B3auMoIeHCTBUE
CEepHOM KHCIOTHI C XJOpuaoM Oapusi, pasnoxkeHue rugapokcuna meau (I1) mpum
HarpeBaHUM, B3aUMOJCHCTBHE Xeje3a ¢ pactBopoM coiu meau (1), m3ydenwme
CroCcO0OB pa3/ieNieHusl CMECEH: ¢ TOMOIIbI0 MarHuTa, (PrIbTpOBaHUE, BHIMTAPUBAHUE,
TUCTUIUISINSL, XpoMaTorpadusi, MpoBEICHUE OYUCTKA TOBAPEHHOM COJTU, HAOJI0/ICHHE
Y ONMCaHKE Pe3yJIbTaTOB MPOBEACHUS OMBITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAHECHUS
MAacChl, CO3/IaHE MOJIeNIeH MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BeLIEeCTB

Bo3nyx — cmech rasoB. CocrtaB Bo3nyxa. Kucnopom — snemMeHT M mpoctoe
BeliecTBO. Haxoxaenue kuciopoaa B mpupoe, Pu3niecKue 1 XuMUYeCKUe CBOMCTBA
(peakuuu ropenus). Oxcuapl. Ilpumenenuwe xkuciopoga. CrocoObl MOTYyUYCHHS
KHCJIOpOJia B Ta00OpaTOPUU U MPOMBINIIICHHOCTH. KpyroBopoT Kuciaopoaa B mpUpoIe.
O30H — anmnoTponHas MoAU(PHUKAIUS KHCIOPOIA.



TemnoBoii 3ppeKkT XUMHUIECKON peakIi, TEePMOXUMUUYECKIE YPaBHEHUS, 9K30-
U DHJIOTEPMUYECKHE peakuuu. TOIIMBO: yroiab W METaH. 3arpsA3HEHUE BO31yXa,
yCHJIEHHE MApHUKOBOI0 3 dekTa, pazpylieHrne 030HOBOTO CIIOS.

Bopopon — saneMeHnT u npocroe BemiectBo. Haxoxaenrne Boaopoa B mpupoe,
du3nUecKre U XUMHUIECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TToTy4eHusI. KucioTe n
COJIH.

MosipHbIil 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnueckue cBorcTBa BoAbl. Bona kak pactBopurens. PactBopsl. HacklieHHbie
Y HEHACBHIIICHHbIE pacTBOPBl. PacTBOprMOCTH BemiecTB B BojJe. MaccoBas n0Jis
BEILIECTBA B PAaCTBOpE. XMMUUYECKHE CBOMCTBA BOAbl. OcHOBaHus. Poib pacTBOpOB B
OpUPOJIE M B KU3HU 4YeloBeka. KpyroBopoT Boabl B MNpPUPOAE. 3arpsA3HCHHE
IpUPOJHBIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

Knaccudukanust Heopranuueckux coeauHenuil. Oxkcuabl. Knaccudukarus
OKCHUJIOB:  coJieoOpa3yroiiie  (OCHOBHbIC,  KHUCJIOTHBIE, aM(pOTEpHBIE) U
HecoseoOpasyronue. Homenkiarypa okcnioB. @u3nueckue U XUMUYECKHE CBOMCTBA
okcuaoB. [lomyueHne OKCHuI0B.

OcHoBanusa. Krnaccudukanus OCHOBaHMM: IETOYM UM HEPACTBOPHUMBIC
ocHoBaHusA. HomeHknarypa ocHoBanui. Dusnueckue M XUMHYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnorel. Knaccuduxamus kucnor. Homenknatypa kucinor. dusznueckue u
XMMHUYECKUE CBOMCTBA KHUCHOT. Pan axtuBHoctu wmerawwioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenkmartypa conei. @U3MYECKME M XUMHUYECKHUE CBOWCTBA COJIEH.
[Tonydenue coien.

I'eneTnueckas CBsI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICICHUE COAEPKaHUS KUCIOpOAa B BO3IYyXE, MOJIyYEHHE,
coOupaHue, pacrno3HaBaHWE M W3YYEHHE CBOWCTB KHUCJIOpOAa, HAOJIOJICHHE
B3aUMOJICMCTBUS BEUIECTB C KUCIOPOIOM U YCIOBUS BOBHUKHOBEHUS U MPEKPAILLICHUS
ropenus (moxapa), o3HaKOMJIEHHE ¢ o0pa3llaMu OKCHUJIOB M OMHCAHUE WX CBOWCTB,
MoJIy4eHHe, coOupaHue, pacrio3HaBaHUE W U3YYEHHE CBOWCTB BOAOpona (TOpPEHHE),
B3auMojielicTBiue Bojaopoda ¢ okcuaoM wmeau (ll) (BO3MOXKHO UCIONIB30BaHUE
BUJICOMATEPUATIOB), HaOIIOJeHUE OO0pa3lnoB BEHIECTB KOJIUYECTBOM | MOJIb,
MCCJIEIOBAaHNE OCOOEHHOCTEHN PACTBOPEHHMSI BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MIPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOM MacCOBOW JOJIEM pPacTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBUE BOJbLI C METaJIaMH (HaTpUeM M KaibliieM) (BO3MOKHO
UCIIOJIb30BaHUE BHUJEOMATEpPUAIOB), HCCIECAOBaHUE OOpa3lloOB HEOPraHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJACHUE HM3MEHEHHUS OKPACKU HHAUKATOPOB B
pacTBopax KHCIOT W IIejodeil, uzydeHue B3aumopenctBusi okcuga menu (1) c



pacTBOPOM CEPHOM KHCIOThI, KHCJIOT C METaJUIAMHU, PEAKIUN HEUTpaIu3aluu,
NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METaJjla JIPYTUM U3
pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a]1a4 Mo TeMe «BakHeline Kiiacchl
HEOPTraHUYECKUX COCTUHCHUIN.

Iepuoauyeckuii 3axoH U Ilepuoauyeckas cucreMa XUMHYECKUX JIEMEHTOB
. U. MenneneeBa. Ctpoenne atoMoB. XuMHUYecKasi CBA3b. OKHCIHUTEIBLHO-
BOCCTAHOBHUTEJIbHbIC PEAKIIUN

[1epBble MONBITKY KJIacCU(PUKALIUA XUMHUECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJHBIX 3JEMEHTOB (ILIEJOYHbIE U WICJIOYHO3EMENbHBIE METAJUIbL, TaJOrEHbI,
WHEPTHBIE Ta3bl). OJEMEHTbI, KOTOphle 00pa3yloT aM@OTepHbIe OKCHIbI U
TUAPOKCHUIBI.

[Tepunonnueckuit 3akoH. I[lepuoanyeckas cucreMa XuMU4eCcKux 3yemenTos /1. 1.
MenneneeBa. KopotkonepuonHas u miuHHonepuogHas (opmsl Ilepuoanueckoit
cuctembl xuMuueckux odnemeHToB JI. M. MenneneeBa. Ilepuonsl u  Tpynisl.
PU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenue atomoB. CocraB aTtoMHBIX saep. M3oronsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI04YEK aTOMOB NEpBbIX 20 XUMUUeCcKuX 3eMeHToB [lepuonnueckoi
cucremsl J[. WM. MenaeneeBa. XapakTepuCTMKa XUMHUYECKOTO JJIEMEHTA IO €r0
nonoxenuto B [leprnonnueckoit cucreme /1. U. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHUs paadyca aTrOMOB XHMHYECKUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYNIaM U IEPUOTAM.

3nauenue Ilepmoanueckoro 3akoHa M Ilepuoanyeckoi CUCTEMBI XMMHUYECKHX
AJIEMEHTOB I pa3BUTHS Haykn W npaktuku. JI. 1. MenngeneeB — yuéHbli u
IrpakKIaHUH.

Xumuueckass cBsizb. KoBaneHTHas (MOJsipHasT M HEMOJIApHAs)  CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenb okucneHus. OKUCIUTENBHO--BOCCTAHOBUTENBHBIE peakinu. [Ipoueccsl
OKHCIICHHS] U BOCCTAHOBJICHUS. OKHUCIIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydyeHHe O00pa3loB BEUIECTB METANIOB M HEMETAJJIOB, B3aUMOJEHCTBHE
TUAPOKCUAA LMHKAa C pPacTBOPAMM KHUCJIOT M IIEJIIOYEH, MPOBEACHUE OIIBITOB,
WJUTIOCTPUPYIOUIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIU (TOpeHue,
peaKIuu pa3oKeHUs, COSTUHEHHUS ).

Mescnpeomemmnuie ceazu

Peanuzanust MeXNpeIMETHBIX CBSI3€M NpPU W3YYEHUM XHMHUU B 8 Kjacce
OCYILIECTBIISIETCS Uepe3 UCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO--HAYUYHbIX MOHATHIH,
TaK U MOHATHM, SBJISIFOIIUXCS CUCTEMHBIMU JIJIS1 OTJEIIbHBIX IPEIMETOB €CTECTBEHHO- -
HAay4YHOT'O IIMKJIA.



OO1Iue ecTecTBeHHO--HAy4YHbIe MOHATHS: HAay4dHbIM (DakT, rumoresa, Teopus,
3aKOH, aHaliW3, CHHTE3, KiIaccuukamms, TMEePUOJUIHOCTh, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICTTMPOBAHKE, U3MEPEHHUE, MOJICIh, SIBJICHHUE.

dwuszuka: Matepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIBI,
pPaZOaKTUBHOCTb, MOJIEKYNA, DSJIEKTPUYECKHUM 3apsij, BELIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, ((M3MUECKUe BETUINHBI, ¢IMHUIIBI N3MEPCHHUS,
KOCMOC, TUTaHEeTHI, 3BE3161, COITHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOBI, MOJIE3HBIE
HCKOTIaeMbl€, TOTUIMBO, BOJIHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE  pe3yNbTaTbl OCBOEHUS MPOTrpaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JIOCTUTAIOTCS B XoJie OOy4YeHHs XMMHHM B €IMHCTBE Y4YeOHOW U
BOCIIUTATENBHON JEATEIBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCHICKUMHU
COIMOKYJIBTYPHBIMHU U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHSATHIMU B
oOImecTBe TMpaBWjIaMHd W HOPMaMd TIOBEJACHUS U CIOCOOCTBYIOT TpoIlleccaM
CaMOTMO3HAHUsI, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIINXCA.

JInyHOCTHBIE pe3yJIbTaThl OTPAKAIOT TOTOBHOCTh oOy4Jaromxcs
PYKOBOJICTBOBAThCS CUCTEMOM MO3UTUBHBIX ICHHOCTHBIX OPUEHTAIIMNA U PaCIIUPEHUE
OTIBITA JICSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

EHHOCTHOT'O OTHOLIEHHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U
HAy4YHOMY HACJIE[IUI0, TIOHMMaHUsA 3HAYEHUS XUMHUYECKOM HAyKM B KU3HH
COBPEMEHHOT0 O0OIIEeCTBa, CHOCOOHOCTH BIAAECTh JIOCTOBEpHOM HHGpOpMaLUEH O
MEePEIOBbIX JOCTHXKCHUSX M OTKPBITHUSX MHUPOBOM W OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) rpakAaHCKOT0 BOCTIMTAHUSI:

OPEACTaBICHUS O COLMAJIbHBIX HOpPMax U IMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUI B KOJUJIEKTMBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, yueOHO-HCCIIE0BATENbCKOM, TBOPUECKOM U IPYTUX BUAX JIEATEIBbHOCTH,
TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM JESTEIIbHOCTHU MPHU BHITIOJTHEHUN YICOHBIX,
MIO3HABATEIbHBIX 3a/1a4, BBINOJIHEHUM XHWMHYECKUX OSKCIEPUMEHTOB, CO3[aHHUU
Y4EOHBIX MMPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO U B3aMMOIIOMOIIU B MPOIECCe
ATON y4eOHOU NeATeIbHOCTH, TOTOBHOCTH OIIEHHUBATh CBOE MOBEJACHUE U MOCTYIKU
CBOUX TOBApUILEH C MO3UIIUA HPABCTBEHHBIX M MIPABOBBIX HOPM C YUETOM OCO3HAHUS
IIOCJIEICTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TMPEJICTABICHUS O BEIIECTBE U XUMHYECKOW pEaKiuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH U COCTABJISIOIINE OCHOBY
JUTSI TIOHUMAHUSI CYITHOCTH HAay4YHOW KapTHHBI MUPA, MPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI PUPObI, B3AUMOCBSI3SIX YEJIOBEKA C MPUPOTHOM CpesIoH,
O pOJIM XMMUU B MMO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HANpaBJICHHbIE HA IMOJYYCHUE HOBBIX 3HAHUU 10
XUMUH, HEO0OXOJIUMBbIC ISl OOBSICHEHUS HAOIIOJaeMbIX MPOLIECCOB U SBJICHUH,
MMO3HABATENIbHON, WH(GOPMAIIMOHHOW W YHUTATEIbCKOW KyJIbTYpbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOW pabOThl C y4€OHBIMH TEKCTaMH, CIPABOYHOM



JUTEPaTypo, JOCTYMHBIMU TEXHUYECKUMHU  CPEICTBaMU  HH(OPMALMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYEHHI0O M TIO3HaHMIO, JIIOOO3HATEIbHOCTh, T'OTOBHOCTh H
CIOCOOHOCTh K CaM000pa30BaHUI0, MPOEKTHOM U MCCIIE0BATENbCKON NeATEIbHOCTH,
K OCO3HaHHOMY BBIOOpPY HalpaBJICHHOCTU U YPOBHS 00yUYEHUS B JaIbHEUIIEM;

4) hopMuUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHHUE LIEHHOCTH KM3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 310POBBIO,
YCTaHOBKM Ha 3/10pOBbI 00pa3 >KM3HU, OCO3HAHUE IOCJIEICTBUNA U HENpPUITHE
BPEIHBIX  MPUBBIYEK  (YyNOTpPEOJICHHsS ~ QJIKOroJyis, HApKOTHKOB,  KypeHHS:),
HEO00XO0IUMOCTH COOITIOICHUS TTPaBIII 0€30MACHOCTH MPH OOPALLIEHUH C XUMHUECKUMU
BEIIECTBAMHU B OBITY U PEAJIbHOM KU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpEC K MPAKTHUYECKOMY M3YYEHHIO Mpodeccuil U TpyAa pa3IudyHOro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOM JESITEIbHOCTH, B TOM YKCJIE Ha OCHOBE
MPUMEHEHUS PEIMETHBIX 3HAHUI 110 XMMHUHU, OCO3HAHHBIA BBIOOP MHIWBUYyAIBHON
TPACKTOPUM TMPOJOJKEHUS 00pa30BaHUSI C YUYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCIEmHON
MPO(PECCUOHAIBHON JIEATEIbHOCTH U Pa3BUTUA HEOOXOIUMBIX YMEHUM, TOTOBHOCTh
aJanTUPOBAThCS B NPO(ECCUOHANTBHOU CPEJIE;

6) IK0JIOrHYECKOr0 BOCIIMTAHHSA:

HKOJIOTMYECKHU 1I€J€cO00pa3HOE OTHOLIEHUE K MPUPOJIE KAK UCTOYHUKY KU3HU
Ha 3emie, OCHOBE €€ CYIIECTBOBAHMS, IIOHMMAaHUE LIEHHOCTU 370pOBOrO U
O0e3zonmacHOro oOpa3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3HUECKOMY U ICUXHUYECKOMY 310POBBIO, OCO3HAHHUE [IEHHOCTH COOIIOICHUS PABUIT
0e30MacHOro NOBEIEHUs MpH paboTe C BeUIeCTBaAaMH, a TaKXKe B CHUTYyallUsX,
YIPOKAFOIINX 310POBBIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, MOJy4YaeMmble MPH U3YYEHUH XUMUH, IS
peleHns 3a7a4, CBA3AHHBIX C OKPYKAIOLIEHW MPUPOJHOW CPENOM, JJIS MOBBILICHUS
YPOBHSL ~ DKOJIOTMYECKOM  KYyJbTYypbl, OCO3HaHUS  TJIOOQJIBHOTO  Xapakrepa
HKOJIOTMYECKUX MpOOJeM M IMyTell MX pelIeHHs] MOCPEICTBOM METOAO0B XHMHH,
DKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJACTBOBATbCS MM B IO3HABaTEJIBHOM,
KOMMYHHUKATUBHOM U COLMAJILHON ITPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTampeaMETHBIX PE3YJbTATOB  BBIACISIOT 3HAYMMBIE IS
(opMupoOBaHUs MUPOBO33pPEHUS OOIIEHAYYHbIE TMOHATUS (3aKOH, TEOPHsl, TPHUHLIHII,
rUNnoTe3a, PaxT, CucTemMa, IpoIecc, IKCIEPUMEHT U APYTOE. ), KOTOPbIE UCIOIB3YIOTCS
B €CTECTBEHHO-HAYYHbIX YUE€OHBIX MPEAMETaX U MO3BOJISIOT Ha OCHOBE 3HAHUH U3 3THX
npeaMeToB (OpMHUPOBATH MPEACTABICHUE O IEJOCTHOM HAYYHOW KapTWHE MUpa, U
yYHUBEpCcajgbHble yueOHble JeicTBUS  (ITO3HABaTElIbHbIE, KOMMYHUKATHUBHEIE,
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pPETYJISTUBHBIE), KOTOpble oOecnedynBaloT  (OPMHPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TIJITAaHWUPOBAHUIO U OCYIIIECTBICHUIO YU4EOHOH e TETbHOCTH.

ITo3HaBaTe/ibHbIE YHHMBEPCAJbHBbIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeiicTBUA:

YMEHHS UCII0JI30BATh MPUEMBI JTJOTUUECKOTO MBIILICHUS IPU OCBOCHUH 3HAHUM:
pPacKpbIBaTh CMBICI XMUMHYECKUX TOHATUH (BBIACIATh WX XapaKTepHbIC MPHU3HAKU,
yCTaHABJIMBaTh B3aMMOCBSI3b C JAPYTUMH TMOHSATHUSIMH), UCIIOIb30BaTh MOHSATHUS IS
0OBSICHEHUS OTJICJIbHBIX (DAKTOB M SIBJICHUM, BHIOMPATh OCHOBAHUS M KPUTCPUH IS
KJIacCU(PUKAIMA XUMUYECKUX BEIIECTB W XWMHUYECKHX PEaKIUid, yCTaHABIUBATH
MIPUYHHHO-CJICACTBEHHBIC CBSI3M MEXKIYy OOBEKTaMU W3YUYCHUS, CTPOUTH JIOTHUECKHE
paccyxaeHus (MHIYKTHBHBIC, JCIYKTUBHBIC, IO aHAJIOTHU), JACNaTh BBIBOALI U
3aKJIIOYCHUS;

YMEHHE TIPUMEHAThL B TIPOIECCE€ TMO3HAHUS TOHATUS (TIPEAMETHBIE U
METanpeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJICTH, UCIOJIb3yeMble B XHMUH,
MpeoOpa3oBbIBATh HMIMPOKO NMPUMEHSIEMbICE B XMUMHUU MOJICJIbHBIC MPEACTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJ DJIEMEHTAa), XHMHYecKas (opMyna HU ypaBHECHHE
XUMHUYECKOM peaKIuu — IIPH PelIeHNH yueOHO-TT03HABATEIbHBIX 3a/1a4, C YIETOM ITUX
MOJIEIBHBIX MPEACTABICHUM BBISBIISTh U XapaKTEPU30BaTh CYIIECTBEHHbBIE MPU3HAKU
M3y4yaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U XMMHUYECKUX PEAKIUH, BBISBISITH
o0ImMe 3aKOHOMEPHOCTH, IPUUYMHHO-CJICIACTBEHHBIC CBS3U M IPOTUBOPEYHS B
M3y4aeMBbIX IIPoOIeccax U SIBIICHUSX.

ba3oBble nccieaoBarebCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAaHUs, a TaKXKE B KAU€CTBE OCHOBBI ISl (()OPMUPOBAHUS TUIOTE3bI IO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJCHUIA;

NpUOOpPETEHHE OIbITa 110 IUIAHWPOBAHHWIO, OpPTraHM3allUd W IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE HaOIIoJaTh 3a XOJOM IpoIllecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (popMynaupoBatb 000OIIECHUS U
BBIBOJIBI 110 PE3YyJIbTATAM MPOBEIEHHOTO OIbITA, UCCIEAOBAHUS, COCTABISATh OTUET O
poJieTaHHON paboTe.

Pabora c nundopmanmueii:

yMEHHE BbIOMpaTh, aHAJIW3UPOBATH U HMHTEPHPETHUPOBATH HHPOPMAIIUIO
pPa3IMUHBIX BUAOB U (OPM MPEJCTABICHUS, MOJy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB
(HayYHO-TIOMYJISIPHAS JINTEPATypa XUMUUYECKOTO COJIEP KaHMsI, CIPABOYHBIE MTOCOOUS,
pecypcsl MHTEepHETa), KPUTUYECKH OLIEHHUBAaTh MPOTUBOPEUYUBYIO U HETOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHUE TPUMEHSTh Pa3IMUYHbICE METOJAbl M 3alpoChl MPU TOUCKE U OTOOpE
uHpOpMaIlMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX JUIsl BBINOJHEHUS
y4eOHBIX M TO3HABaTEIbHBIX 3a/1au OMPEEIEHHOTO THIA, MPUOOpPETEeHNEe ONbITa B
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o0JlacTH  WCTONB30BaHUS  WH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CHUCTEM,
CaMOCTOSTENIbHO BBIOMpaTh ONTHUMAlbHYIO (pOopMy mpeacTaBieHus MHDOpMauu U
WJUTFOCTPUPOBATH PEIAEMBIE 33]1a4U HECIIOKHBIMU CXEMaMM, IHarpaMMaMu, IpyTUMHA
dbopmamu rpadK 1 X KOMOUHAITUSIMU;

yMEHUE HCIOJB30BaTh W  aHAIM3UPOBATh B IIpolecce ydyeOHOM U
UCCJIeIOBATENLCKOM JIEATENIbHOCTH WH(OPMAIMI0O O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO35HUCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIEH MPUPOTHON CPEIb.

KoMMyHHKATHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

YMEHHS 3aJlaBaTh BONPOCHI (B XOJie auajora u (Win) IMCKYCCUU) MO CYIIECTBY
oOcyxmaemMoid  Tembl, (HOPMYJIUPOBaTH CBOM  MPEAJIOKEHHS  OTHOCUTEIBHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHUS MPEICTABIATH MTOJTYYEHHBIE PE3YJIbTATHI IO3HABATEIBHOM E€ATEIbHOCTH
B YCTHBIX M MUCBMEHHBIX TEKCTaX; JEJIaTh MPE3CHTAIUIO PE3yJIbTATOB BBIMOJHECHUS
XUMUYECKOTO HKCHepuMeHTa (J1a00opaToOpHOrO OMbITa, JIAOOPATOPHOW pPabOThI MO
HCCIIEJOBAaHUIO CBOMCTB BELIECTB, yU€OHOIO MPOEKTA);

YMEHHUSI y4e€OHOro COTpPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
[T0O3HABATEJIbHOM M UCCIEN0BATENbCKONW NEATEIbHOCTH MPU PEIICHUH BO3HUKAKOUIUX
po0JIeM Ha OCHOBE yu€Ta OOLIMX MHTEPECOB U COTIaCOBaHUS MO3HUILIMM (00CyXIeHMS,
OOMEH MHEHHSIMHU, «MO3TOBBIC IITYPMbD», KOOPIWHAIUMS COBMECTHBIX JEHCTBHUIA,
OTIpe/ieNIEHUE KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON pabOoThl U ApYyTHE).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE TeHCTBUS:

YMEHUE CAMOCTOSITENBHO OMNPEAENsITh UEAH JeATEIbHOCTH, IJIAaHUPOBATh,
OCYUIECTBJISAITh, KOHTPOJHUPOBATH M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesITeIbHOCTh, BbIOMpaTh Hanbosee 3(DPeKTUBHBIE CIIOCOOBI pelieHus YYEOHBIX U
MO3HABATENLHBIX  3aJ7]a4, CAaMOCTOSITEJIbHO COCTaBJIATh WJIM KOPPEKTHPOBATH
MPEIOKEHHBIA aJITOPUTM JIEVCTBUN MTPY BBITIOJIHEHNH 3aaHUM C YUETOM MTOTYyYECHHUS
HOBBIX 3HAHMK 00 H3yyaeMbIX OOBEKTaX — BEUIECTBAX WU pPEaKUHUAX, OLECHUBATH
COOTBETCTBHUE MOJYUYEHHOIO pPe3ysbTaTa 3asBJICHHOM LEIN, YMEHHUE HUCIOIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, MPEJIaraéMble B yCIIOBUU 3aJIaHUN.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocTaBe npeaMeTHBIX pe3yabTaTOB 110 OCBOCHUIO 00513aTEILHOTO COAEPKaHUs,
YCTaHOBJIEHHOTO JaHHOM (heliepanbHON paboyueii MporpaMMOi, BBIICIISIIOT: OCBOCHHBIC
0OyJaroIMMUCS HayYHbIC 3HAHUSI, YMEHHUS U CTIOCOOBI IEUCTBHM, CICITU(UYECKUAE IS
MPEAMETHON 00J1acTU « XUMUSD, BUBI IEATETLHOCTH TI0 MOTYYSHUIO HOBOTO 3HAHMS,
€ro WHTEpHpeTanuu, MpeoOpa3oBaHUIO W MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U
HOBBIX CHUTYyaIHUsIX.

K koHiy oOyuenus B 8 kijiacce mpeIMeTHbIE PE3yNbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIIINXCS YMECHUIN:
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pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX MOHSTHI: aToM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIO0KHOE BEIIECTBO, CMECh
(oHOpOAHAs M HEOJHOPOJHAs), BAJIGHTHOCTh, OTHOCHUTEIIbHAsI aTOMHas U
MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBas J0JISI XUMHUYECKOIO 3JIEMEHTa B COCIMHEHHH, MOJSIPHBIA OOBEM,
OKCHJI, KHUCJOTa, OCHOBAHHUE, COJb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XMUMHUYECKas peakius, KiacCu(UKaUs peakluil: peaxkiuu
COCIMHEHHUSI, PEAKIIUU PA3JIOKEHUSI, PEAKIIMK 3aMEIICHHs], peakIlMi OOMEeHa,
9K30- U SHAOTEPMUUYECKUE PEAKIINHU, TETUIOBOU 3PPEKT peakiuu, SAPO aToma,
AIIEKTPOHHBIN CJIOW aroMma, aTOMHas OpOUTallb, paauyCc aToMa, XUMHYECKast
CBSI3b, MOJISIPHAs M HEMOJISIPHAS KOBAJICHTHAs CBSI3b, MOHHAS CBS3b, HOH,
KaTUOH, aHWUOH, pacTBOp, MaccoBasi JIOJsl BemecTBa (TPOILEHTHAs
KOHLIEHTpa1us) B pacTBOPE;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XMMHUYECKMX TMOHATHH U
MPUMEHSTDH 3TU MOHSTHS MPU ONUCAHUU BEUIECTB U UX MPEBPALICHUI;
UCIOJIb30BaTh XUMUUECKYIO CUMBOJIUKY JUIsl COCTaBIIEHUS (POPMYJI BELIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

ONpENENsITh BAJIEHTHOCTh AaTOMOB 3JEMEHTOB B OHMHAPHBIX COEIWHEHUSX,
CTENIEHb OKUCJIEHUS AJIIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHAJICKHOCTh
BEIIECTB K OIpeneiI€HHOMY KJacCy COEAMHEHMH 10 QopmysaMm, BHJ
XUMHUYECKON CBSI3M (KOBaJE€HTHAas W MOHHAs) B HEOPTaHUYECKUX
COCIMHEHHUSIX;

packpeiBath cmbicn Ilepumoamueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBaTh TMOHUMAHUE TMEPUOJUYECKONM 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX D3JIEMEHTOB OT MX MojoxeHus B Ilepmoanueckoil cucreme,
3aKOHOB COXPAaHEHMSI MacChl BEIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO yY€HUs, 3aK0OHa ABOraapo;

OMKCHIBATH U XapaKTepU30BaTh Ta0IMuHY10 hopmy lleproanyeckoil cuctembl
XUMUYECKUX BJEMEHTOB: pa3inyaTh NOHATHS «riiaBHas mnoarpynna (A-
rpynmna)» u «nobouyHas noarpynna (b-rpyrmma)y», Manbie u 00JbIIIe TEPUOIBI,
COOTHOCUTH 00O3HAU€HHUs, KOTOpble uMeroTcs B Tabnune «llepuognueckas
cuctemMa Xumuueckux osjemeHToB JI. M. MeHaeneeBa» ¢ 4YHCIOBBIMHA
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHUYECKHUX 3JEMEHTOB (COCTaB U
3apsif spa, oOliee YUCIo 3JIEKTPOHOB U PaCTIpECTIEHUE UX 110 SJIEKTPOHHBIM
CJOSIM);

KJIaCCU(PUIIMPOBATh XMMHUUYECKHUE HJIEMEHTHI, HEOPraHHMYECKHE BEIIECTBa,
XUMUYECKHE peakiuu (M0 YMUCIy M COCTaBy YYacTBYIOLIMX B pPEaKIUU
BELIECTB, N0 TEIIOBOMY 3 (DexTy);
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XapaKTepu30BaTh (OMUCHIBATh) OOIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPXkAAasi OMUCAHHUE IMPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKLINIA;

MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX Ka4€CTBEHHOTO
COCTaBa, BOBMOKHOCTU MTPOTEKAHUSI XUMUUECKUX MPEBPAIICHUHN B PA3IMUHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJSIPHYKO MaccChl BEILIECTB,
MAacCOBYIO JIOJII0 XHMHUYECKOTO »3JIeMEeHTa 10 (opmylie CcoequHEHUs,
MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI M0 YPABHEHUIO
XUMHUYECKOUN pEaKIInu;

IPUMEHSITh OCHOBHBIC OIEPALIMN MBICIUTEIBHON NESITEIbHOCTH — aHAIu3 U
CUHTE3, CpaBHEHHE, O0000IleHne, CUCTEMATU3AIMIO, KJIACCU(UKAIHUIO,
BBISIBJICHUE NPUUYUHHO--CIICJCTBEHHBIX CBSA3EH — JJIsI M3YyUYCHHUS CBOMCTB
BEIIIECTB M XUMUUECKUX PEAKIU, €CTECTBEHHO-HAYYHbIE METO bl TTO3HAHMS —
HaOJIOJICHUE, H3MEpPEHUEe, MOJACIUPOBAHUE, DKCIEPUMEHT (peajabHbId U
MBICJIEHHBIN );

CJIeIOBaTh MpaBUIaM IMOJIb30BaHUS XUMHUUYECKOW MOCYAO0N U JIaOOpaTOPHBIM
obopynoBaHueM, a TakKe IMpaBwiaM oOpallleHus ¢ BeIIeCTBaMHU B
COOTBETCTBHUH C HHCTPYKIMSIMHU I10 BBIMOJHEHUIO JJA0OPATOPHBIX XUMUUYECKUX
OTBITOB TIO MOJYYEHUIO U COOMPaHUIO Tra3000pa3HbIX BEIIECTB (BOIOPOJA U
KHUCIIOpO/ia), IPUTOTOBIIEHUIO PACTBOPOB C OMPENIEIEHHON MacCOBOM JoJien
pPacTBOPEHHOrO  BEILECTBAa, IUIAHUPOBATh M IPOBOJAWTH XUMHUYECKHUE
AKCIIEPUMEHTHI [0 pPACIO3HAaBAaHWIO PACTBOPOB IIEJIOYEH W KHUCIOT C
MTOMOIIBI0 UHAUKATOPOB (JTakMyc, (heHoN(TaIeH, METUIIOPAHK U JIPYTHE).
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TEMATHUYECKOE IINTAHUPOBAHUE
8 KJIACC

Ne
n/n

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMmbl

KoaunuecTBO
4acoB

dyeKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

Pasznen 1. HepBonaqanLHHe XUMHNYECCKHUEC TTIOHATUSA

XuMust — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 bu6nuoreka [IOK
' NPaKTUYECKOM https://m.edsoo.ru/7f41837c
JESITEIILHOCTH YEJI0BEKA
12 BemecTBa u xumuueckue 15 bubmuorexa [JOK
' peaxiuu https://m.edso0.ru/7f41837c
Wroro mo pazneny 20
Pa3znen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYECKUX BelleCTB
91 Boznyx. Kucnopoz. 6 bubnuoreka [JOK
' ITonsTre 00 oKcUaax https://m.edso0o.ru/7f41837c
59 Bonopon.Ilonsitue o 8 bubnmnoreka [JOK
' KHCJIOTaX U COJIIX https://m.edsoo.ru/7f41837c
5
53 Bopa. PactBopsl. [Tonstue bubnnoreka IIOK
' 00 OCHOBaHUSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCCHI 11
2.4 HEOPraHuYeCKUX bubmmorexa [TOK
' p . https://m.edso0o.ru/7f41837c
coeIMHEHU I

Hroro no pazneny

Paspnen 3. llepnoanyeckuii 3axkoH u [lepuoguyeckas cucreMa XUMHYECKHUX 3J1eMeHTOB /1.

30

N. MenneneeBa. CtpoeHne aToMoB. XMMHYeCKas CBA3b. OKHCIUTEIbHO-
BOCCTAHOBHMTE/IbHbIC PeaKIUu

3.1

3.2

[Iepuoanueckuii 3aKOH U
[Iepuonnueckas cucrema
XUMHYECKUX IJIEMEHTOB /JI.
N. Mennene-ea.
Ctpoenne atoma

XHUMHUYECKas CBA3b.
OKMCIIUTEIIFHO-
BOCCTAaHOBHUTEJIbHEIC
peakmmn

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c
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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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

WToro 1o pasiaes 15 bubnuoteka LIOK
pBay https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmnuorexa LHOK

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68

HOYPOYHOE IINTAHUPOBAHHUE

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

8 KJIACC
KosunyecTtBO  DJIeKTPOHHbBIE
Ne aco OBbI€
Tema ypoka qacop wHppoBEI
n/n o0pa3oBarte/ibHbIE
Bcero
pecypcbl
1 [Ipeamer xumun. Poiab XUMHUH B )KU3HU 1 bubnnorexa [JOK
yeJjioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
2 [ToHsATHE 0 METOIaX TIO3HAHUS B XUMHUU 1
[TpakTiueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1a00OPATOPUH U IPUEMBI 1 bubnnorexa [JOK
oOpailieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yucteie BemecTBa U cMecu. CIocoObl 1 bubnmorexa LIOK
paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca
ITpakTrueckas padota Ne 2 «Pa3nenenue
5 cafeceﬁ (Ha 1/11:1)\46 € OYUCTKU n(fllaa €HHOU L bubmorexa LOK
PHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmmoteka IIOK
6 ATOMBI 1 MOIIRKY kI L https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) 1 bubmmoteka IIOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIOKHBIC BEIISCTBA 1 bubmorexa LOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 Bubmmorexa [IOK
yp i https://m.edsoo.ru/ff0d2d50
3aK0H TTOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyna. BaieHTHOCTD 1 bubmmorexa LHOK
pMYya. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OTHOCHTENbHAS aTOMHAs Macca. 1 bubmuoreka [{OK

OTtHocuTenbHasE MOJIEKYJIIpHasi Macca

https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d323c

12 MaccoBas 107151 XUMHUYECKOTO 3JIEMEHTa B bubmuorexa [{OK
COEIMHECHUU https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BemectBa. Mosib. Mossipaast bubnmnoreka HOK
macca https://m.edsoo.ru/ff0d5230
14 ®dusnvecKkue 1 XUMHICCKUE SBJICHUS. bubnmnoreka HOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yciaoBUsI IPOTEKAHUS Bu6muoteka [JOK
15 .
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MaCChl BEIIECTB. bubnmnoreka HOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruucnaenus konmuyecTBa, Macchl BEIISCTBA bubnuorexa [{OK
110 YPAaBHEHUSIM XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knaccudukarus XuMHIECKUX PeaKIuii
18 (coe I/IHq;HI/Iﬂ a3710KEHUS 3a1\I/1)e E€HU bubmorexa [IOK
A P > SAMCTICHIT, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneauct. O000IIeHe U bubmotexa [JOK
H AT HUI https://m.edsoo.ru/ff0d40c4
cHUCTeMaTU3alisl 3HAHHUI
20 KoHntposbhas padora Nel o teme bu6nmorexa LIOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAM https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTaB BO3yXa.
21 KI/IC?I}(/;XO — DJIEMEHT U IIPOCTOE o bubmorexa [IOK
PO P https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
dusnyeckre U XUMUYECKIE CBOICTBA
22 KHCIIOpoJia (peaKIuu OKUCIICHUS, TOPEHUE) bubmorexa HOK
poaa (pearh » TOP ' https://m.edsoo.ru/ff0d4614
ITonsTue 00 okcuagax
Cr1ocoOFBI IOJTYYSHHS KUCI0POoaa B
23 nabopaTopun Z{n OMBIHIJIGI—?H(iTI/I bubmorexa HOK
patop p ’ https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopoaa
Tenmopoii 3 PeKT XUMHUISCKOM pEaKIIuu,
24 MTOHSITHE O T(i)(bMOXI/IMI/IlIeCKOM paBH:HI/II/I bubmorexa [JOK
P P ’ https://m.eds00.ru/ff0d4790
9K30- ¥ SHIOTEPMHUCCKUX PEAKIIATIX
TomauBo (HedThb, yroiab U METaH).
25 3ar 513H61§1/1e(11;o3 ’ a, CIT0COOBI iro bubmorexa [JOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
[TpakTrueckast padota Ne 3 o Teme
26 «ITonyuenne u coorpaHue KMCIOpoaa bubmorexa [JOK
i . p poa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOMCTBY
97 Bonopon — »ieMeHT U MpoCToe BEIIECTBO. bu6muoreka [IOK

Haxoxnenue B mpupoie
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https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

08 duznyecKkrue 1 XMMUYECKHe CBOMCTBA bubmuorexa [{OK
Bosopoa. [I[pumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo

bubnunoreka LIOK

2 I1

3 OFTHE © IHETOTAX 1 COIBIX https://m.eds00.ru/ff0d50d2

30 Crioco0bI MoTy4eHus BOAOPOia B bubnnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme

31 «[Tonydyenue u cobupanue BogopoIa bubmmorexa [JOK

v N p AOPOA, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €TI0 CBOUCTBY»
bu6nmoreka [IOK
2 M i & . A

3 OJISIpHBINA 00BEM razoB. 3akoH ABOraapo https://m.edsoo.ru/ffod542e
Breruucienns o0b€Ma, KOIU4eCcTBa

33 BEII[ECTBA r'a3a M0 €ro U3BECTHOM bubmorexa LOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Breruucienust 00bEMOB ra3oB 1o

34 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa [JOK
My . peaKtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B

35 ®dusnyeckue 1 XUMHYECKUE CBOMCTBA BOJIBI bubmmorexa [JOK

A https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [Tonstue 06 bubmmoreka [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacblleHHbIE U

37 HEHAaChI epHHHe paCTBO bl. MaccoBas 10Jis bubmmorexa [IOK

B pacTBOpEL. A https://m.eds00.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[TpakTuyeckas padora Ne 5 o Teme
«IIpuroToBiieHHE PACTBOPOB C bubnnorexa [JOK

38 . . .
onpeaeNéHHON MacCOBOM J10eH https://m.edsoo.ru/ffOd5eba
pacTBOPEHHOTO BEIIECTBA»

39 Konrtponsnas padora Ne2 o treme bubmuoteka [IOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTaB, KnaccupuKaius, bubmuoreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XUMHYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB

4 OcHoBaHusI: cOCTaB, Ki1accuduxams, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonyueHue u XMMUYECKHE CBOMCTBA bu6muoreka [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocraB, kiaccudukanms, but6mmoreka [IOK

HOMEHKJIaTypa

18

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

45 [lonydyeHnne n XuMHu4YeCcKue CBOKWCTBA bubmuoteka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnmnoreka HOK
MOJTYyYEHHS, XUMUYECKUE CBOMCTBA https://m.eds00.ru/00ad9474
[TpakTrueckas padora Ne 6. Pemenue
AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnmnoreka HOK
47
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'eneTnueckas CBA3b MEXIY KJIaCCAMU bubnmoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bubnunoreka LIOK
49 O06o0meHre U cucTeMaTr3aIys 3HaHUI
H H https://m.edsoo.ru/00ad9ch2
KonTtponsnast padora Ne3 o reme
50 "OCHOBHBIE KJIACChl HECOPTaHUYECKUX bubmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COCTMHCHU I
[TepBbIe TOMBITKA KIIACCH(PUKAITTU
51 XUMHUYECKHUX 3JIeMeHTOB. IToHsTHE O bubmorexa OK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX AJIE€MEHTOB
Ilepuoauueckuii 3akoH u [leproanyeckas
52 CI/IfTeMa XUMHAYECKUX BJIGMCII{)TOB pINn Y| bubmmorexa [JOK
T https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuoasl, TPyIIIBL, TOATPYIIITEL bubmorexa HOK
PHOZEL, TPYHIHL HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIAEP. bubnnorexa [JOK
H3oTonbl https://m.edsoo.ru/00ada342
CTpoeHue AIeKTPOHHBIX 000I0YEK aTOMOB
55 anemeHToB I[lepunoanueckon cucremsl /1. U bubmorexa LOK
proa T https://m.edsoo.ru/00adaébc
Menneneera
XapakTepucTuKa XMMHYECKOTO 2JIEMEHTa
56 1o ero noJjioxkeHuto B [lepuoanueckoit bubmorexa LOK
P https://m.edsoo.ru/00ada824
cucteme /1. 1. MenaeneeBa
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BuTHsA HayKu U npaktuku. 1. 1. bubmmnoreka HOK
MenpeneeB — y4€HbIN, IEIATOT U https://m.edsoo.ru/00ada96e
rpaXIaHUH
DIIEKTPOOTPUIIATETLHOCTH aTOMOB bubnmoreka [JOK
58
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
59 WNonnas xumudeckas CBs3b
https://m.edsoo.ru/00adac34
bubnunorexa LIOK
60 KoBaneHTHAs TONISIpHAS XUMUYECKas CBSI3b
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

61 KoBanentHast HenossipHasi XUMU4eCKast 1 bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnmoreka [JOK
62 Crenetih OKHCICHHS L https://m.edsoi_.[ru/OOadanS
63 OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIC 1 bubmmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuorexa [IOK
64 OKHCTTUTENIN U BOCCTAHOBUTEIIN 1 https://m.e dsog)l.ru 100adb076
65 KonTtponsHast padora Ne4 o reme 1 bu6mmoteka [IOK
«Ctpoenue aroma. XUMHUYECKas CBA3b https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011eHNE U 1 bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 Peseprublit ypok. O6o0mIeH e U 1 Bbu6muotexa [JOK
cucTeMaru3anus 3HaHUN https://m.edsoo.ru/00ad9ch2
68 Peseprublii ypok. O600mIeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
68

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME
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https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3natensctBO «IIpocBenienme»
» Xumus, 9 kinace/ Pyasutuc I'.E., ®enpnman @.I'., AkiimonepHoe 00IIeCTBO

((HSI[&TCJILCTBO «HpOCBGHIGHI/IC»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Papeukuii A. M. Jlugaktuueckue MaTepuaibl o XuMuu 8-9 kinacc. Mockaa,
IIpocsemenne. 2023
Paneukuii A. M. TpeHHpOBOYHBIE U IPOBEPOUHBIE pabOThL. XuMus §-9 kmacc.

Mocksa, [Tpocsemienue. 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edso0.ru

https://myschool.edu.ru/

https://resh.edu.ru
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