MUHUCTEPCTBO NPOCBELLIEHUS] POCCUMCKOM ®EJEPALIMU
MUHHUCTEPCTBO OBPA30BAHUS U HAYKH PECITYBJUKH
JATECTAH
ropoa MaxaukaJia

MBOY "COLI Ne12"

PACCMOTPEHO COI'JTACOBAHO
PykoBoaurens HIMO 3amecTuTeNb AUPEKTOPA OLI
XUMHH U OMOJIOTHH no YBP
. ;//ﬁ///z% 7 % WZZ - pal )53 5
AlfrmyMapOBa JLA. i Mnbuna HA. / L)_\Me/ER)BaMM

[puka’] o /20T «F/ »
_pF  2023T.

PABOYAS [IPOTPAMMA
(ID 3013146)

yueGHoro npeamera «Xumusi. Ba3oBblii ypoBenb»

Juis obyvatoumxes 8 — 9 kiaaccos

Cocrasuna:
Yuureno MBOY «COLLIN212 »
Annymaposa [.A.

Maxaukaja 2023



HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBe TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B O®I'OC OOO, a Ttakxke Ha OCHOBe (eaepaibHOil paboueil mnporpaMmMbl
BOCIIUTAHUS U ¢ YUETOM KOHIEMIIMY MPENnogaBaHusi yaeOHOTo peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHHUTAHUS M PA3BUTUS OOYUYAIONIUXCA CPEACTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIUBAET o0s3aTeIbHOE MpeIMETHOE coJiepKaHue,
npeayCMaTPpUBAET PACHpPECNICHHEe €ro Mo KjiaccaM U CTPYKTYpUPOBAaHHE IO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUH €  Y4ETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTUKM  y4eOHOro  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpEeNeNIieT BO3MOXHOCTH TIpeaMeTa i
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYAIOIIErocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE XHWMHUH CIY>)KHT OCHOBOW uisi (OpPMHpPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poiib UrparoT (GpopmMuUpyeMble XUMHUEH MPEICTABICHUS O B3aUMONPEBPAIICHUAX
SHEPTrUr W 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHUS TIIOOATBHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPHEBOHM, SHEPIETHUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupOBaHUS KYTbTYphI TUIHOCTH, €€ 001Iel 1 (HYHKIIMOHATHHOW TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPOHECCHOHAIBHON JIESITEIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIbI U YETOBEKA, SIBJSETCSI OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTEeCTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUss B OOyUYEHHU XUMUU O0ECNEeurBaIOTCS CHenu(UKOM
colepKaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMUMHH Ha OTNPEEIEHHOM 3Tare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHUE OOYYarONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojepikaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

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

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3U;

— TMpeAcTaBiIeHUN 00 DSIEKTPOJMTHUYECKOW JUCCOLMAIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JpYromMy, BBHINONHAS (QYHKIUU OOBSCHEHUS U TMPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHUS U TOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl 1O XUMHH  CIOCOOCTBYeT  (POPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUUYECKON COCTaBISAIOLIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM MO3HaHUsS B Hayke. M3ydeHue XUMHU NPOUCXOAUT C IPHUBICUCHHEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5-7 knacce» u «Pusmnka. 7 Kiacey.

I[Ipy wu3yyeHHH XUMHUM TPOUCXOJUT (POPMHPOBAHME 3HAHHN OCHOB
XUMUYECKOW HAyKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeIbHOCTU YEJIOBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHUPOBAHMM CHUCTEMBbI XUMHUUYECKHX
3HAHUM — BaXKHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECCKUX TMOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, fA3blKa HayKH, B



MpPUOOIIIEHNM K HAyYHBIM METOJaM IIO3HAHWS TPH HW3YYCHUU BEIIECTB W
XAMHYECKUX peakiuii, B POPMHUPOBAHUN U PA3BUTHH MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JeSTENbHOCTH, OCBOEHUHU MpaBuil Oe30macHoro oOpalieHus ¢ BellecTBaMU B
MOBCEIHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHUe Led, KaK:

— (OpMHpOBAaHHE MHTEIUIEKTYaJIbHO pAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATHIO PEIICHHH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HamnpaBlI€HHOCTh OOyYEeHHMs Ha CHUCTEMaTHYecKoe MpUOOIIEeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TIO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieueHre yClIOBUM, CIIOCOOCTBYIOMINX MPUOOPETEHUIO 00YHaAIOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM MEATETLHOCTH, IMO3HAHUS W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3IUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o00mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBACHATH W OLICHUBATh SIBICHUS
OKPYXAaIOIEr0o MUpa, HCMOJb3Yysd 3HAHUS U OMbBIT, MOJYYCHHbIE MPU H3YUYCHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZOBOU JAEATEIBHOCTH;

— ¢opMupoBaHue y O0OyYalOlmUMXCS TYMAHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS TEHHOCTH XHMHYECKMX 3HAHUU [JI1 BBIPAOOTKH OSKOJIOTUYECKH
1EeJIeCO00pa3HOro TMOBEJIEHUS B OBITY M TPYAOBOM JESATENIBHOCTH B IEIAX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

—pa3BUTHE MOTHBAIlMU K OOYYECHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOIIEYEIOBEUECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQUis M HAMPaBICHHOCTH JATbHEHUIIETO
00yJeHUSI.

OOmiee YMCIO YacoB, OTBEACHHBIX MJIsi W3YYCHHs] XMMHH Ha YypPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTariseT 136 gacos: B 8 kitacce — 68 gacoB (2
yaca B HeJlel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuUU B KU3HU YellOBEKa. XMMHUSA B CUCTEME HayK.
Tena u BemecrBa. PuU3MYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYyJIbl. XUMHUUECKUEe 3JieMeHThl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BelleCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OTHOcuTeNnbpHAs MOJICKYJISIpHAs Macca. MaccoBas 10151 XUMHUUYECKOro AJIEMEHTa B
COCTMHEHUH.

KonnuectBo BemiecTtBa. Mosnb. Momsipaas macca. B3anmocBsi3b KOIu4ecTBa,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

@u3NUecKne U XMMHUYECKHUE SIBJIICHHUS. XUMHUUYECKasl peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHHs MacChl BelIecTB. XUMHUYeckue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu |
npuéMaMu oOpaleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
(bU3UYECKUX CBOMCTB O0Opa3llOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAlUsd BOJbl) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEHOU MPOBOJIOKH, B3AUMOJICHCTBUE MeJIa C KUCJIOTOM) SIBICHUM, HAOIIOICHHUE U
ONMCaHUE TMPU3HAKOB MPOTEKAaHMS XUMUUYECKUX pEaKUMil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPHUAOM Oapus, pa3ioKeHHUEe THIPOKCUAA
mean (I1) mpu HarpeBaHuM, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3yUYEHHUE CIOCOOOB pa3/ieieHUs] CMECEH: ¢ MOMOILbI0 MarHuTta, (QuibTpOBaHUE,
BBIIApUBAHUE, NTUCTUWUIAIMUS, XpoMaTorpadus, MPOBEJICHIE OYNUCTKUA IMOBAPECHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHWUE  PEe3yJbTAaTOB  MPOBEJCHHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MACChl, CO3JaHUE MOJENIeH MOJIEKY
(1apocTep KHEBBIX ).

Ba:kHeiine nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopos — 3JI€MEHT M MPOCTOE
BellecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoictBa (peakuuu ropenusi). Oxcunbl. Ilpumenenue xucinopona. CrnocoOsl



MOJIYYeHHs] KUCIOopoAa B JIa0OpaTOpUM M MNPOMBIILIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — alIoTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- M DJHJIOTEPMHUYECKHE pEaKUMH. TOIIMBO: Yroib M MeETaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snemMeHT M mpoctoe BemecTtBo. HaxoxaeHue Bomopoaa B
npupojsie, (GU3MYECKHE U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

Monsipabiii 00BEM ra3oB. Pac4€Thl Mo XMMHUYECKUM YPaBHECHHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10J14 BEUIECTBA B PaCTBOpE. XUMHYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4yesioBeka. KpyroBopot BoAbl B MPUPO/IE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenunenuil. Okcupanl. Knaccudukarus
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecosieoOpasyromue. Homenknatypa okcumoB. @Duznyeckue H XUMHYECKHE
cBOMCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcnoBanusi. Kraccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnortel. Knaccudukanus xkucinor. HomeHnknarypa kucior. ®Ousudeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomydenue counen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUMU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHKHOBEHHS U
MpeKpameHnsi ropeHust (Mmokapa), O3HAKOMJIEHWE C oOpasllaMh OKCHIIOB |
OMMCAHWE WX CBOWCTB, IOJY4YeHUE, COOMpPAHHWE, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HMCIOJIb30BAHUE BUIEOMATEPHUAIOB), HaOMIOAEHUE O0pa3lOB BELIECTB
KOJIMYECTBOM |1 MOJb, HCCIEeIOBaHHE OCOOCHHOCTEW pacTBOPEHMS BEILECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(maTpueM ©  KajgblMeM) (BO3MOXXKHO HCIIOJIB30BaHHUE BHIEOMATEPHAIIOB),



HCCNIeIOBaHUE OOpa3lloB HEOPTaHMYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT M IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcuaa menu (II) ¢ pacTtBopoM cepHOW KHCIOTHI,
KUCJIOT C METaUIaMH, PEaKIUN HEeWTpaau3aluu, MOJYyYEeHHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTANBHBIX 3a/lad no TeMe «BakHelnne KIacchl HEOPraHUYECKUX
COCMHECHUN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(MUKAUN XUMUYECKUX dJeMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U MIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yroT aM(pOTepHbIE OKCHIBI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepunonnueckoit cucrtembl xumuueckux 3neMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. OU3NYECKHII CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000704YeK aTroMoB mepBbIX 20 XHMHYECKHX DIIEMEHTOB
ITepuonnueckoit cucremsl [[. M. MengeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 110 €ro MoJiokeHuto B [lepuoaunueckoit cucrteme 1. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIaM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoi cucTeMbl XUMUYECKUX
AJIEMEHTOB Il pa3BUTHS Hayku W mpaktuku. JI. WM. MenneneeB — y4€HbI U
rpaXkIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIUU.
IIporecchl okucaeHus u BoccTaHOBIEHU. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHWHKA C PacTBOpPAMU KHCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemunle ceéa3u



Peanuzanmsi MeXIpeIMETHBIX CBS3€H NMPU HM3YYCHWH XWMHH B § Kiacce
OCYIIECTBISICTCSI 4Yepe3 HCIIONb30BaHWE KaK OOIUX eCTeCTBEHHO--HAYYHBIX
MOHATHH, TaK W TIOHITHH, SIBISTIONAXCS CUCTEMHBIMH JIJIST OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O ITUKJIA.

OOmme ecTeCTBEeHHO--HAyYHbIC TIOHATHSI: HAyYHBIH (akT, TUIOTE3a, TCOPHS,
3aKOH, aHallu3, CHHTE3, KilacCUPUKAIMSA, TEPHOIUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPCHHE, MOJIEIb, SIBIICHHUC.

dusnka: marepus, aToOM, OJJEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHI,
M30TOIIbI, PaIMOAKTUBHOCTh, MOJICKYJIA, DJCKTPUUYCCKUN 3apsiJl, BEUIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ra3, (PM3UYCCKUE BEIIMYMHBI, CTUHUIIBI
U3MEpEHUs, KOCMOC, TUTaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdhepa, MUHEpaIbl, TOPHBIE TMOPOJBI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.

IINTAHUPYEMBIE PE3VJBbTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHMSI MPOrPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMHUU B €IUHCTBE y4eOHOU WU
BOCIIUTATENIbHON AESATEIbHOCTU B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUNCKUMH
COLIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATHIMU B
oOIIecTBe TMpaBUJIaMU W HOPMaMHU TMOBEIEHUS M CIOCOOCTBYIOT TIIpolieccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLIUATU3AINH 00yUYaOIIUXCSl.

JIndHOCTHBIE ~ pe3ynabTaThl  OTPAXAIOT  TOTOBHOCTh  OOyYaromImxcs
PYKOBOJCTBOBATbCS ~CHUCTEMOM TMO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAUUWd U
pacuIMpeHue ONbITa AESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpuoTH4YeCKOro BOCIMTAHUSA

[EHHOCTHOT'O OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAaydyHOMY HACJEIuI0, MOHUMAaHUA 3HAUYECHUS XUMUYECKOM HAyKU B KU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIJIANIETh JOCTOBEPHONW WHGOpMAIHEH O
MEPEOBbIX JOCTUKEHUSIX U OTKPBITHUSIX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2)rpaskIaHCKOro BOCIIUTAHUSA

MPEACTAaBICHUS O COIMAJbHBIX HOPMax U MpaBWIaX MEXKIUNYHOCTHBIX
OTHOIIEHUM B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCIIe0BaTeNIbCKOM, TBOPUYECKOM UM Jpyrux  BUIAX
NEeATEeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOW JESITEJIbHOCTH MPHU
BBITIOJIHEHUN Y4YEOHBIX, TO3HABATENIbHBIX 3a7a4, BBIINOJIHEHUU XUMHUYECKUX



AKCIEPUMEHTOB, CO3/IAHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHUIO

M B3aUMOIIOMOINM B TpolleccCe HITOW Y4eOHOUW JEATeNIbHOCTH, TOTOBHOCTHU

OIICHUBAaTh CBOE TMOBEJACHUE U TIOCTYNKHA CBOUX TOBApHUIIEH ¢ MO3ULUU

HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;
3)eHHOCTH HAYYHOI 0 MO3HAHMS

MHUPOBO33PEHUYECKUE TPEACTABICHUSI O BEIIECTBE U XUMHUUYECKOM peakiluw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAYKU U COCTABJISIOIIHE
OCHOBY JIJIs TIOHUMAaHHs CYIIHOCTU HAYYHOW KapTHHBI MUpPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPHUPOJbI, B3aMMOCBS3SX 4YEJIOBEKA C
IPUPOTHOMN CPEOH, O POJIM XMMUHU B TTO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HaBAaTEIbHBIE MOTHUBBI, HANPABICHHBIC HA TOJIydYCHUE HOBBIX 3HAHUHU IO
XUMUHU, HEOOXOJIUMBIC NJii OOBSCHEHHUS HaOII0JaeMbIX IPOILIECCOB U SIBJICHUH,
MO3HABATEILHON, MH(POPMAIMOHHON M YUTATEIBCKOW KYJIbTYphl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEJIbHOM pabOThl ¢ Y4EOHBIMHM TEKCTaMH, CIIPABOYHOM
JUTEpPaTypoOr, JOCTYIHBIMA TEXHUYECKUMHU CpPEJACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYECHHI0O M IIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH M
CIIOCOOHOCTh K camM0OOpa3oBaHWIO, TMPOCKTHOM H  HUCCIEIOBATEIBCKOM
NeSATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPAaBJIICHHOCTH M YPOBHsS OOy4YeHHUS B
JIaJIbHEUIIIEM

4)(popMUpPOBAHUA KYJbTYPbI 310POBbSI:

OCO3HAHUE IICHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pOBBIM 00pa3 >KU3HH, OCO3HAHHME IOCISICTBUN U
HETPUSATHE BPEIHBIX MPHUBBIYEK (YITOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KypPECHHS),
HEOOXOAUMOCTH COOJIFOAICHUST TpaBHJI 0€30MaCHOCTH MpHU  OOpAIICHUH C
XUMUYECKUMH BEIIECTBAMHU B OBITY M peaJIbHOM KU3HU;

5)Tpya0BOro BOCIUTAHMSA:

HMHTEPEC K MPAKTHICCKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3ImdHOTO poja,
YBOXEHHE K TPYIAYy M pe3yjbTaTaM TPYJOBOW JESTEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TIPHUMCHEHHS TIPEJIMETHBIX 3HAHUM 110 XUMHH, OCO3HAHHBIA BBIOOD
WHJMBHUIYAJTbHONW TPACKTOPUH IPOIOJDKCHHUST 00pa30BaHUs C YUETOM JIMIYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U MTOTPEOHOCTEH,
YCIEIIHOM MpodecCuoHaNbHON AEATEIBHOCTH M Pa3BUTUS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATRLCS B MPOo(dEeCCHOHAIBHOM Cpeie;

6)3K0J10r14eCKOro BOCIIUTAHUS

JKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHHWE K MPHUPOJIE KaK HCTOUYHHUKY
KW3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBaHUsI, MTOHUMaHUE 1IEHHOCTH 3JI0POBOTO U
Oe3zomacHoro oOpa3a JKM3HHU, OTBETCTBEHHOE OTHOIIEHHUE K COOCTBEHHOMY
GU3UYECKOMY M TICUXUYECKOMY 3/I0POBBIO, OCO3HAHHUE ILIEHHOCTH COOIIOJCHUS



MpaBuJl 0€30MACHOTO MOBEICHUS MPU pabOTE C BEIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YIPOXKAKOIIUX 340POBbIO U KU3HU JIOJCH;

CIIOCOOHOCTU MPUMEHSITh 3HAHUS, MOJy4YaeMble TPU U3YYCHUU XUMUH, IS
peLIeHNs 3a/1a4, CBA3aHHBIX C OKPYIKAIOLIEH NIPUPOJHON CPENOM, I MOBBILICHUS
YPOBHS  DKOJOTUYECKOW  KYJIbTYpbl, OCO3HaHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIeM M MyTed WX PEeIIeHHs] MOCPEICTBOM METOJ0B XHMUH,
3KOJIOTMYECKOTI0 MBILUICHUS, YMEHHUS PYKOBOJCTBOBATHCS MM B IO3HABATEIBHOM,
KOMMYHUKATUBHOMN U COLIMAIIBHOM MPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeranpeaMETHBIX PE3YJIbTATOB BBIACISIIOT 3HAYUMBIC IS
dbopMupoBaHusT MUPOBO33PCHHUS  OOIIECHAYYHBbIC TIOHATUS (3aKOH, Teopus,
OPUHIUII, TUTIOTE3a, (PakT, cucTema, MpoIecc, HIKCIEPUMEHT U APYToe.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETaX M TMO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM
HAy4YHOU KapTHHE MUpPA, U YHUBEpPCAIbHbIC YUcOHBIC NEeWCTBUS (TT03HABATEIbHBIC,
KOMMYHHUKATUBHBIC, PETYJATHBHBIE), KOTOpbhIe oOecrneunBaroT (HOPMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBIECHUIO Y4eOHOU
NEATEIbHOCTH.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AeMcTBUA:

YMEHHS MCIIOIb30BaTh IMPUEMBI JIOTUYECKOIO MBILUIEHUS IPU OCBOCHUU
3HAHUM: pacKpbIBaTh CMBICI XUMHUYECKUX MOHITHUH (BBIAEIATH MUX XapaKTEpPHBIE
IPU3HAKU, YCTAHABIMBATh B3aMMOCBSA3b C JIPYTUMH TMOHSITHUSMHU), UCIOJIb30BATH
HOHSITHS JJIsl OOBSICHEHUS! OTACNIBbHBIX (DaKTOB U SIBJICHUHM, BHIOMPATh OCHOBAHUS U
KPUTEpUH JUIsl KIACCU(PUKALUA XUMHYECKUX BEIIECTB M XUMUYECKHX PEaKIIuil,
yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIC CBA3UM MEXKIAY OOBEKTAaMU H3YYCHUS,
CTPOUTH JIOTUUYECKUE PACCYkACHUS (MHAYKTUBHBIC, I€IYKTHUBHBIEC, [10 aHAJIIOTUN),
JI€JIaTh BBIBOABI U 3aKIIFOUECHUS;

yMEHUE TMPUMEHATh B MPOLIECCE TMO3HAHUS TMOHATHS (MPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIE B XUMHUHA MOJICJIbHBIE TIPEICTABIICHUS —
XUMUYECKUI 3HAK (CHUMBOJI d3JIEMEHTa), XUMH4Yeckas ¢Gopmylia U YypaBHEHHUE
XUMUYECKOW peaKklry — MPU PEUIEHUH Y4eOHO-TIO3HABATEIbHBIX 33/71a4, C yYETOM
ATUX MOJEIBHBIX IPEICTABICHUN BBIABISATH U XapaKTEPU30BATh CYIIECTBEHHBIE
MIPU3HAKU U3YyYaE€MbIX O0OBEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUH,
BBISIBIISITh  OOI[ME  3aKOHOMEPHOCTH, TPUYUHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEUHS B H3yYAEMBIX MIPOLECCAX U SBICHUSX.

ba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS !



YMEHHUE HCIOJIb30BaTh IMOCTABICHHBIE BOIMPOCHI B Kaue€CTBE HMHCTPYMEHTA
MO3HAHMS, a TaKKe B KadeCTBE OCHOBBI Il (DOPMUpPOBAHUSI THUIOTE3BI IO
MIPOBEPKE MPABMWILHOCTU BBICKA3bIBAEMBIX CYXICHUH;

npuoOpeTeHUEe OIbITa MO TUIAHUPOBAHUIO, OPTaHU3alMU U MPOBEICHUIO
YUCHUYECKUX OJKCIIEPUMEHTOB, yMEHHUE HaOIoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, POpMyIHpOBaThH 00OOIICHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIATH OTYET
0 MpoJIeNTaHHOM padore.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOHMpaATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(POpPMAIHIO
Pa3IMUHBIX BUJOB U (POPM MPENICTABICHUS, MMOTYyYaeMyl0 U3 pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHHS, CIPaBOYHBIC
nocobusi, pecypchl MHTepHETa), KPUTUYECKH OILICHHUBATH MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO WH(OpMAIIHIO;

yMEHHE MPUMEHSTh Pa3IMYHbIC METOJBl M 3alpOChl MPH TOWCKE W OTOOpE
uHQOpMallMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJISI BBIIOJHEHUSI
y4eOHBIX M MO3HABATENIBHBIX 3a/1a4 ONpeAeaEéHHOro TUMa, MPUuOoOpEeTEeHNe OMbITa B
00JaCTH  MCMOJIB30BaHUS ~ HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOT'O MCTOIB30BAHMS PA3JIMUHBIX TIOUCKOBBIX CHUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANBbHYIO (pOpMy TpejcTaBiieHus nHoOpMaIuu u
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMH CXEMaMH, JuarpaMMamH,
npyrumMu popmamu rpaduku U BX KOMOMHAIIUSMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATh B Tpolecce ydeOHOM W
UCCJIEIOBATEIBCKON JESITEIIbHOCTH MHMOPMAIUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IICTBA M TPAHCIOPTAa HA COCTOSIHUE OKPYXKAIOIIEH MNPUPOJHOU
CpeJbI.

KoMMyHUKaTHBHBbIE YyHUBEPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHS 3aJiaBaTh BOMNpPOCH (B XojA€ Jauanora W (WiIu) JUCKYCCHUM) TIO
CyIIECTBY  OOCyXmaemMod TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKCHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOMN 3a/1a4H;

YMEHUS  MPEJCTaBIATh  MOJYYEHHBIE  pe3yJbTaThl  I[0O3HABAaTEJIbHOM
NEATeIbHOCTA B YCTHBIX M TIMCBMEHHBIX TEKCTaxX; JeJlaTb MpPEe3eHTalUI0
pPE3YyIbTATOB BBIMOJIHEHUS XUMHYECKOIO SKCIEpUMEHTa (Ja0OpaTOpHOTO OIbITA,
1a00paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUS Y4e€OHOrO COTPYAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOMU
MO3HABAaTEIBHOM U HCCIENOBATEIILCKOM  JEATEIbHOCTH MpPHU  PEUICHUU
BO3HHUKAIOUIUX MpoOJieM Ha OCHOBE Y4€Ta OOLIMX UHTEPECOB U COTJIACOBAHMS
no3unvii (00CyxkaeHuss, OOMEH MHEHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPAUHALIMSI



COBMECTHBIX JEHUCTBUM, ONpPEACICHUE KPUTEPUEB IO OLECHKE KayecTsa
BBITIOJTHEHHOM PabOTHI U ApYrue).

PeryisiTuBHbIC YHUBepPCAJIbHbIC Y4eOHbIC 1eCTBUA:

YMEHUE CAMOCTOSTENBHO OIPENEIATh LENU AEATEIbHOCTH, IIJIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTD, BbIOMpATh Haubosee 3 (PeKTUBHBIE CIOCOOBI PEelIeHUs] YUeOHbIX U
[TO3HABATEIBHBIX 3aJlad, CaMOCTOSTEIBHO COCTABJIATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIA QJITOPUTM JCHUCTBUM [PU BBIIOJHEHUM 3aJaHUM C YYETOM
NOJIyYeHHUsT HOBBIX 3HaHUM 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEAKLUAX,
OLICHUBAaTh COOTBETCTBHE ITOJIYYEHHOI'O DPE3yJbTaTa 3asBICHHON LEIU, YMEHHE
UCITIOJIB30BATh U aHAJIU3UPOBATH KOHTEKCTHI, IPEJIaraéMbI€ B YCIOBUH 3aJIaHH.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3YJNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
collepKaHMs, YCTAHOBJIEHHOIO JaHHOM (enepaibHON paboueld MporpamMmoi,
BBIJICIISIIOT: OCBOEHHBIE OOYYAIOUIMMUCS Hay4YHbIE 3HAHUS, YMEHHS U CIOCOObI
NeHCcTBHM, crenudpuyueckue s MpeaMeTHOM obnactu  «XuMus», BHUIbI
NEATENIbHOCTA 10  TOJIYyYEHUIO HOBOI'O  3HAHHUs, €ro  MHTEpIpPETalyu,
IpeoOpa3zoBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy o6yuenus B 8 ki1acce npeMeTHbIE PE3yIbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PACKpBIBATH CMBICI OCHOBHBIX XMMHWYECKUX MOHSATUM: aTOM, MOJIEKYJIA,
XUMHUYECKHM 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpPOJHAsE U HEOJIHOPOHAS ), BAJIEHTHOCTh, OTHOCUTENIbHASL aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasi JI0JIsI XUMHUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIN 00BEM,
OKCHJ, KHCJIOTA, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHCIJICHUS, XUMHUYECKasi peaklus, KIacCU(pUKALUs pPEaKIHil: peakuuu
COCAMHEHNUs, PEaKLUU pPA3JI0KEHUA, PEAKLIUU 3aMEIICHUSA, pPEaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOK P (HEKT peakinu,
SAIpO aToMa, BJEKTPOHHBIM CIIOH aToma, aTOMHash OpOuTa b, paauyc
aToMa, XMMHMYECKasl CBsI3b, NOJISIPHASA M HENOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTHOH, aHWOH, PAacTBOp, MAacCOBas JOJIsI BEIECTBA
(MpoLEeHTHAsI KOHLIEHTpAIIKsl) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHYECKUX IIOHATUM H
IIPUMEHSTH 3TH NOHATHUSA IPY ONIMCAHUM BELIECTB U X IIPEBPALCHNN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBJICHHS (HOpPMYJT
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

e ONpPENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCJUHEHUSX,
CTENEHb  OKUCJIEHUS  JJIEMEHTOB B  OWHApHBIX  COEJAMHEHMSIX,



NPUHAJIC)KHOCTh BEIIECTB K OIPEACIEHHOMY KJIACCy COCIMHEHUH 10
dbopmynaM, BHUJ XUMHYECKOW CBsI3M (KOBaJCHTHAas U HOHHAs) B
HEOPTraHUYECKUX COCTMHEHUSX;

packpbiBaTh cMbici [lepuognueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHMMAaHWE TMEPUOJIMYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT UX MOjokeHus: B [lepmoamdeckoit cucreme,
3aKOHOB COXPAaHEHHsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEeHUsl, 3aKOHa ABOTaipo;

OMHUCHIBATh U XapakTepu3oBaTh TabIuuHyr ¢opmy I[lepuonnueckoit
CUCTEMbl XUMUUYECKHUX DJIEMEHTOB: pa3jiuyaTh TOHATUS «TJaBHAs
noarpymnmna (A-rpynna)» u «mnobouynas noarpynmna (b-rpynmna)», Mansie u
OOJIbIIIE TEPHUOJIbI, COOTHOCUTh OO0OO3HAUCHUs, KOTOPbIE HMEIOTCS B
tabnune «llepuogudeckass cucrema xumMuueckux osiemeHtoB J[. .
MenneneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUST aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsjl sapa, 00Iiee Yucio 3JIEKTPOHOB
U pacipeiesICHUE UX MO AICKTPOHHBIM CJIOSIM);

KJIacCU(UIUPOBATH XUMUYECKHUE DJIEMEHTBI, HEOPraHMYECKUE BEIECTBa,
XUMUYECKHE pEaKUHUH (M0 YUCIYy M COCTaBYy Y4YacTBYIOUIMX B PEAKIIUU
BEIIECTB, 1O TEIJIOBOMY 3 (PeKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAasi OMMCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIU;

IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHUMHUYECKUX IMPEBpALCHUA B
Pa3IMYHBIX YCIOBUSAX;

BBIUHUCIISIT OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJIIPHYIO MAaccChl
BEIIECTB, MACCOBYIO JIOJIO XUMHUYECKOro JjeMeHTa 1o Qopmyne
COEIMHEHNS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEpAlMy MBICIUTEIIBHOW AESTEIbHOCTA — aHAJIH3
U CHHTE3, CpaBHCHHE, O0OOIICHUE, CHCTeMaTH3allHio, KiIacCH(pUKAIUIO,
BBISIBIICHUE MPUYUHHO--CJIEACTBEHHBIX CBSI3€H — ISl U3YyYEHHs] CBOMCTB
BEIIECTB W XHUMHYECKUX PpEAKIUW, ECTECTBEHHO-HAy4YHbIE METO/bI
NMO3HaHUS — HaOIIO/IeHWe, W3MEpPEHUE, MOJCIUPOBAHUE, DKCIIEPUMEHT
(peasbHBIN U MBICIICHHBIN );

cieioBaTh ~ NpaBUJiaM  TOJb30BaHUSI ~ XUMHUYECKOM  mocynoil |
1abopaTopHbIM 00OpYyAOBaHHMEM, a TaKXKe MpaBuiaaM oOpamlieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU TI0 BBINOJTHEHUIO
71a00paTOPHBIX XUMHUUYECKUX OMBITOB MO TMOJYYEHUI0O U COOUPAHUIO



razoo0pa3HbIX BEHIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C OINPEAECIEHHONM MAaCCOBOM JOJIEW PaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTH  XUMHYECKHE  DKCIEPUMEHTHI  TIO
pacrlo3HaBaHUIO PACTBOPOB IIETIOYEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB
(makmyc, dhenondranern, METHIOPAHXK U APYTHUE).



TEMATHYECKOE IINTAHUPOBAHHUE

KoaunuyecTBO 4acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpPOHHbIe (I (pPOBbHIE)
KonTtpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Pa3nen 1.IlepBoHayaibHble XUMHYECKHE MTOHSTHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubmuorexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaknuu https://m.edso0.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2.BaxHeiilnme npeacTaBuTe/ I HEOPraHN4eCcKNX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
59 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [JOK
' U COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KIIACCHI bu6mmoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pazpnen 3.Ilepuoanyeckuii 3akoH u [lepunoanyeckasi cucrema xumuiyeckux 3j1eMeHToB /. U. MengeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHUU



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [JOK

. 7
31 XUMHUYECKUX AemeHToB /l. U. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMquCKas[ CBS3b. . Butmorexa [IOK
) KHCITUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

KoanuyecTBo yacoB

N DJIeKTPOHHbIE
11/_11 Tema ypoka B Konrpoabubie | Ilpakruyeckue = UH(ppoOBbIE
cero padoTsl padoThI o0pa3oBaTejibHbIE
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE 0O METOIaX MO3HAHUSA B XUMUU 1 bubmorera [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckast padota Ne 1 «IIpaBuia paboTh
3 B JIaOOpaTOPHUH U MPUEMBI OOpAIICHUS C 1 bubmorexa IOK
patop P pat https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYI0BAHUEM)
Yuctele BemecTBa 1 cMecu. CriocoObl bubmuoreka [JOK
4 . 1
pasaeiieHusi cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2 «PazneneHue
5 cMmecell (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 bubmorexa HOK
PHMEP P https://m.edsoo.ru/ff0d28c8
COJIH)»
bubnuoreka [JOK
6 A 1
TOMBLH MOTICIYIIH https://m.edsoo.ru/ff0d2a6¢
7 XHUMHYECKUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubmuoreka [JOK
XUMHUYECKHX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U crnoXXHBIE BElleCTBa 1 bubmmorexa [JOK
p H https://m.edsoo.ru/ff0d2a6¢c
b K
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 nommorexa [10

https://m.edsoo.ru/ff0d2d50
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3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X eckas o a. BasienTHOCTH aTOMO
HIMIT A bopmyn HICHTHOCTD GTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKHX AJICMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bubmmoreka [{OK
11
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO dJIEMEHTA B bubmmoreka [{OK
COEJIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuecTtBo BemecTBa. Mosbs. MossipHast bubnuoreka [JOK
macca https://m.edso0.ru/ff0d5230
14 ®Ou3nvecKrue U XUMUYECKHE SIBICHUS. bu6moreka [IOK
XHUMHUUECcKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHsI MPOTEKAHUS bubnuoreka [JOK
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncienus koandecTBa, MacChl BEIIECTBA bubnmuorexa [JOK
[0 YPaBHEHUSIM XUMHUUYECKUX PEaKIHil https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMuuecKuX peakiiuii
18 (coenMHEHMS, pPA3JIOKEHUS, 3aMCIICHHUS bubmorexa HOK
g P ’ H ’ https://m.edsoo.ru/ff0d3f34
oOmMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIIoneauct. O600IIeHIE 1 bubmorexa HOK
H AHCT. Hvl https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3allusl 3HAHUI
20 KonTtponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CocraB Bo3ayxa.
yx yx bu6nmoreka [JOK
21 Kucnopos — aneMeHT u pocToe BEIIECTBO.

O30H

https://m.edsoo.ru/ff0d448e
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duznueckre 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKiuy OKUCIIECHUS, TOPEHUE) Bubmmorexa LIOK
posa (peartt - TOP ' https://m.edsoo.ru/ff0d4614
IMousarue 06 oxkcugax
CriocoOsI MMoJTydeHusT KHUCIOpOoia B
23 J1a00PATOPUHU U IIPOMBIIIIIEHHOCTH bubmorera [TOK
patop p ) https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoit 3hPexT XuMHIecKoil peakiuy,
24 IOHATHE O TEPMOXUMHUUYECKOM YPABHEHUH bubnmorexa LOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJIOTEPMHUICCKHUX PEaKIIHIX
TommmBo (HedTh, yroiab U METaH).
25 3ar ${3HeI-EI/Ie(1];OS o a, CII0COOBI c)ero bubmmorexa [OK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[IpakTrueckas padota Ne 3 o Teme
26 «[Tonyuenne u cobupanue KUCIOPoOaa bubmorexa [OK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Boaopoa — sneMeHT 1 mpocToe BEMIECTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ffod4ddo
28 dOu3ndecKknue U XUMUYECKHUE CBOMCTBA bubnmuorexa [JOK
Bojiopoja. [Ipumenenune Bogopoaa https://m.edsoo.ru/ffod4ddo
29 ITousiTre 0 KHUCIIOTAX U COMIAX bubmorexa [JOK
https://m.edsoo.ru/ffod50d2
30 CriocoOsl mostyueHust BOAOPoIa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padora Ne 4 o Teme
31 «I?Ion €HHuE U 120614 aHue BOJIOpOaa bubmotera [JOK
ya . p AOPOAd, https://m.edsoo.ru/ff0d4f42
W3YYEHUE ero CBOMCTBY
b K
32 MomnspHblii 00bEM ra3oB. 3akoH ABOTaIpo nommorexa [10

https://m.edsoo.ru/ff0d542e
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Brrunciienus 00bEMa, KOJIMYECTBA BEIECTBA

33 rasa Io €ro U3BECTHOMY KOJIMYECTB bubmmorexa [JOK
. Y Y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WM 00bEMY
Brruncnenus 006EMOB ra30B 10 YpaBHEHHIO
34 €aKIIMM Ha OCHOBE 3aKOHa 00BEMHBIX bubmorexa LHOK
peakt . https.//m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 duznyeckne U XUMHUICCKIE CBOMCTBA BOJIbI bubmorera [JOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIE U
37 HeHAaCBIIIEHHBIE pacTBOPEL. MaccoBast 101t bubmorexa LOK
P Pl https://m.edsoo.ru/ff0d5b40
BEIIlECTBA B pacTBOpE
[IpakTrueckas padota Ne 5 mo Teme
38 «IIpurotoBieHNE PacTBOPOB C ONPEACIEHHOMN bubmorera [JOK
p . B p p pen https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIIECTBA»
39 KontponpHas padota Ne2 o teme bubnuoreka [JOK
«Kucnopoa. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cocTaB, Kiaccudukamus, bubnmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorera [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBanus: cocTas, Kinaccudukarms, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonmyuenune u XuMU4eECKHE CBOWCTBA bubnuoreka [IOK
OCHOBaHM I https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccuduxarmus, bu6nmoreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 Tlonyuenne 1 xXuMudeckue CBOMCTBA KUCIIOT bubmmorexa [TOK
v https://m.edsoo.ru/ffOdfee?
46 Conu (cpennue): HOMEHKIIATypa, CIOCOObI bubnuorexa [JOK
MOJIY4YCHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAHUUECKHIX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MKy KJaccaMu bu6mmoreka [IOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6moreka [IOK
49 O00011IeHNE U CHCTEMATH3a 3HAHWH
THCHHE 1 CHCTCMATHSATHA SHATHH https://m.edso0.ru/00ad9ch?2
Kontponbras padota Ne3 no teme
50 "OCHOBHEBIE KJIACCHI HEOPraHUIECKUX bubmorexa [OK
. P https://m.edsoo.ru/00ad9ela
COEIUHEHUI
[TepBbie MONBITKH KIacCUpUKAITIT
51 XUMHAYECKUX 3JIeEMEHTOB. [loHsTHE O TpyHITaX bubmorexa LHOK
’ Pyl https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Tepuoauueckuii 3akon u [leproaudeckas
52 cucTeMa XMMUYeCKHuX daeMeHToB [. U bubmorexa [IOK
o https://m.edsoo.ru/00ada52c
Menneneesa
53 Ileproasl, TpyIIIbL, TOATPYIIIBI bubmorexa [IOK
PHOMEL, TPYIHLL, TOATPYT https://m.edsoo.ru/00ada52c
54 Crpoenune atoMoB. CocTaB aTOMHBIX sIJIEp. bu6mmoreka [JOK
M3oTtomnbl https://m.edsoo.ru/00ada342
55 CTpoeHue IeKTPOHHBIX 000I0YEK aTOMOB bubnmoreka [JOK

aneMeHToB [lepuoauueckoit cucremst /1. U.

https://m.edsoo.ru/00ada6bc



https://m.edsoo.ru/ff0dfee2
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

Meunneneena

XapakTepucTuKa XUMUUYECKOTO 3JIEMEHTA T10

N bubnuorexa [JOK
56 ero noJjioxkeHuto B [leproauaeckoii cucreme
https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3navenue [leproanueckoro 3aKoHa ass
57 pa3BuTHA HayKu U npaktuku. /. 1. bubnnorexa [JOK
MenneneeB — y4EHBIN, MEIaror u https://m.edsoo.ru/00ada96e
IpaKIaHUH
DIIEKTPOOTPUIIATETLHOCTh aTOMOB bubmuorexa [JOK
58
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
)51
59 OHHAA XUMHIHECKa CBASD https://m.edsoo.ru/00adac34
60 KoBanenTHas moiasapHas XuMU4YecKas CBI3b bubmorexa LOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HEMmoIApHAsT XUMUYECKas! CBI3b bubmorexa LOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenexy okuceHus https://m.edsoo.ru/00adae28
63 OKHUCIUTEIIBHO-BOCCTAHOBUTEBHBIE PEAKIIUU Eubmaorexa HOK
peakt https://m.edso0.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN bubmorexa [IOK
https://m.edso0.ru/00adb076
65 KonTtponsHas padota Ne4 o teme «CtpoeHue bubnuoreka [IOK
aToMa. XUMHUYecKas CBI3b» https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O00O1IIEHNE U bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0oO1IeHNE U bubnuorexa [IOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/00ad9ch2
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68 PezepBubiit ypok. O0o0IeHNE 1 1 bubmoreka [IOK
CHCTeMaTHU3alus 3HaHu https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* Xumus, 9 knacc/ I'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,

AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET
bubmmoteka LIOK: https://edso0.ru/2023/06/14/vse-materialy-biblioteki-

czifrovogo-o/



