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MHNOACHUTEJBHASA 3AIINCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJJMETA "XUMMUA"

Pabowas mporpamma mno XHMHU s OOYYaroIIMXCs 8 KJIACCOB COCTaBJIEHA Ha OCHOBE
TpebGoBanuii kK pe3yibraTaM OCBOCHMsS OCHOBHOH 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O OOLIEro
oOpa3oBaHMs, MpencTaBleHHBIX B DepepaqbHOM TOCYJapCTBEHHOM O0pa3oBaTeIbHOM CTaHIApTE
OCHOBHOI'0 0011ero o0pa3oBaHus, a TAK)KE€ HA OCHOBE IIPOrpaMMbl BOCIHMTAHUS OOYYarOLIUXCS MPHU
MOJyYEeHUH OCHOBHOTO o00Imero oOpazoBanust u ¢ yuyérom KoHuenmmu mpenonaBaHusi y4eOHOTO
npeamera «XuMus» B 00pa3oBaTesbHbIX opranuzanusx Poccuiickoit denepanuu, peaau3yromux
OCHOBHBIE 00111e00pa30BaTEIbHBIE IPOTPAMMBI

Bkiag yueOHoro mpeamera «XuMmus» B JOCTHKEHUE Li€Jed OCHOBHOTO o0uiero oOpa3oBaHUs
00yCJIOBJIEH BO MHOI'OM 3HAQYE€HUEM XUMHUYECKOW HayKH B IO3HAHUM 3aKOHOB IPUPOJbI, B PA3BUTUU
MIPOU3BOIUTENFHBIX CHII OOIIECTBA U CO3/IaHUM HOBOM 0a3bl MaTepHaIbHON KYIbTYPHI.

XuMHs Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK pacHpOCTpaHMia CBOE BIMSHUE Ha BCE
00JIaCTH YEeJIOBEYECKOTO CYIIECTBOBAaHUS, 3ajajla HOBOE BHJCHHE MHpA, CTaja HEOTHhEMJIEMBIM
KOMIIOHEHTOM MHPOBOH KYJIbTYpbl, HEOOXOAMMBIM YCIOBHEM JKHU3HM OOIIECTBA: 3HAHUE XHUMHHU
CILy>KMT OCHOBOH 17151 (POPMUPOBAHUSI MUPOBO33PEHHUS YEIIOBEKA, €r0 MPEICTaBICHUNH O MaTEpUAIbHOM
€IMHCTBE MHUpPA; BaXHYI0 pOJb  WrpaloT  (GopMHpyeMble XHMHEH  IMpEICTaBICHHUS O
B3aMMOIIPEBPALLEHUSAX SHEPruM M 00 DSBOJIOLUMU BEUIECTB B IPUPOJIE; COBPEMEHHas XHUMHUS
HampaBjIeHa Ha pelleHue M100anbHbIX NPOOIeM YCTOHUMBOrO pa3BUTHsI YEIOBEUECTBA — ChIPHEBOM,
HHEPTreTUIECKOM, MUIIEBON U KOJIOTUYECKOH 0€30IacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

B ycnoBusix BO3pacTarolero 3Ha4eHUs XMMHMU B JKM3HM OOILECTBA CYIIECTBEHHO MOBBICHIIACH
pOJib  XMMHUYECKOro o0pa3oBaHud. B miaHe conuanu3alvd OHO SBJSIETCS OJHUM U3  YCJIOBHM
(bopMHpOBaHUS UHTEUIEKTA IMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHUS.

CoBpeMEHHOMY  YEJIOBEKY XUMHUYECKHE 3HAHUS  HEOOXOOUMBI  JUIS  NPHUOOpETEeHUs
OOIIEKYJIbTYPHOI'O YpPOBHSI, IO3BOJIAIOLIETO YBEPEHHO TPYAUTHCS B COLUYME U OTBETCTBEHHO
y4acTBOBaTh B MHOI000pa3HOil )KM3HHU OOIIECTBA, JUIsl OCO3HAHUS BAKHOCTU Pa3yMHOI'O OTHOILIEHUS K
CBOEMY 3I0POBBI0 M 3J0pPOBBIO JPYIHMX, K OKpPYXKalOLIEH NPUPOJHOW Cpene, il TI'PaMOTHOTO
MOBE/ICHUS TPH HCIIOJIB30BAHUM PAa3IMYHBIX MAaTEpUaioB U XMMHUYECKHUX BEIIECTB B IMOBCEIHEBHOM
KHU3HH.

Xumuyeckoe oOpa3oBaHHE B OCHOBHOW IIKOJIE sABJII€TCS 0a30BBIM 110 OTHOLIEHUIO K CHCTEME
ob1iero xumuueckoro odpazoBaHus. 1109TOMy Ha COOTBETCTBYIOLIEM €My YPOBHE OHO peayu3yeT
IpHUCylIHe OOIleMy XUMHUYECKOMY OOpa30BaHMIO KIIOUYEBBIE IIEHHOCTH, KOTOpPBIE OTPaXaAIOT
rOCyJJapCTBEHHbIE, OOIECTBEHHbIE U WHAMBUIYyalIbHbIE TOTPEOHOCTH. DTHUM OIpENENIeTCs] CYIIHOCTh
oOuiei crpareruu oOy4yeHus, BOCIIUTAHUS U Pa3BUTHS 00yUarOIIMXCs CPEJICTBAMU y4EOHOT 0 IIpeIMeTa
«XUMH».

Nzyuenne mnpenmera: 1) cmocoOCTByeT peanu3allid BO3MOXKHOCTEH IS CaMOPa3BUTHS H
(bopMHpOBaHUS KYJIbTYphl JTMUHOCTH, €€ 001Iei U (PyHKIIMOHAIBHONW IPaMOTHOCTH; 2) BHOCUT BKJIaJl B
(GbopMHpOBaHNE MBIIIIEHUS U TBOPUECKUX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB UX CaMOCTOSITEIILHOMN
y4eOHOM /eATEeNIbHOCTH, SKCIEPUMEHTAIBHBIX W HCCIEA0BATENbCKUX YMEHUH, HEOOXOIUMBIX Kak
B ITOBCETHEBHOW JKM3HHU, TaK U B MPO(ECCHOHATBHON NESITENbHOCTH; 3) 3HAKOMHT CO Crenu(ukoit
HAy4YHOT'O MBIIUIEHHUS], 3aKJIabIBAET OCHOBBI LIEJIOCTHOTO B3IVIAJa HA €IUHCTBO IIPUPOJIBI U UEIIOBEKA,
SIBJIIETCSL OTBETCTBEHHBIM 3TaroM B (HOPMUPOBAHUM €CTECTBEHHO-HAYUYHOI TPaMOTHOCTH MO/IPOCTKOB;
4) cmocoOcTByeT (hOPMUPOBAHHUIO LIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYUHBIM 3HAHUSM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTHYECKOE 00pa30BaHKUE IIKOJIbHUKOB.

Ha3Bannble HampaBieHUss B OOy4eHHHM XMMHUHU OOECIEUMBAIOTCSA CHEUM(PUKON colepKaHUs
nperMeTa, KOTOPbIH SIBJISETCS MeAarornyecky aJlaiTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAayKH XHMHUU
Ha OIIpEAEIEHHOM dTare €€ pa3BUTHS.

Kypc XxuMuuM OCHOBHOM IIKOJBI OpPHUEHTUPOBAH HA OCBOCHHE OOYyYarOIIMMHUCA OCHOB
HEOPraHMYeCKOM XMMHUU M HEKOTOPHIX MOHATHHI U CBelEHUN 00 OTAENbHBIX 00BEKTaX OpraHMYecKOn
XHMUH.

CrpykTypa coiep:kaHus NpenMeTa COpPMHpPOBaHA HAa OCHOBE CHUCTEMHOrO MOJXO0Ja K €ro
n3yuenuto. CozepkaHue CKIaJbIBA€TCA U3 CUCTEMBbI IOHATUH O XUMHUYECKOM 3JIEMEHTE U BEIECTBE U



CHCTE€Mbl NOHATUH O XMMHUYecKOoH peakuuu. O0e 3TH CHCTEMBl CTPYKTYPHO OPraHU30BaHbI I10
MIPUHLIMITY [10CJIEJOBATEIbHOIO Pa3BUTHs 3HAHUI Ha OCHOBE TEOPETUYECKUX IPEICTABICHUN Pa3HOIO
YPOBHS:  aTOMHO-MOJIEKYJIIDHOTO  Y4E€HHs Kak OCHOBBI BCETO  €CTECTBO3HAHUS, YPOBHI
ITepuonnueckoro 3akoHa [I. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XMUMHH, YYEHHs O CTPOCHHUH aTOMa
U XMMHMYECKON CBSI3M, NMPEACTaBICHUN 00 3JIEKTPOIMTUYECKON IUCCOLMALMU BEIIECTB B PacTBOpaXx.
Teopernueckne 3HaHHUS PAacCMATPUBAIOTCS HA OCHOBE 3MIIMPUYECKH MOJIYYEHHBIX M OCMBICIEHHBIX
(GakToB, pPa3BUBAIOTCA IOCIEIOBATEIbHO OT OJHOIO YPOBHS K JIPyroMy, BBIINOJHAS (YHKLUUHU
OOBSICHEHUS ¥ TIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS M BO3MOXXHOCTEH MPAKTHYECKOTO MPUMEHEHHS 1
IIOJIy4YEHUS U3Y4aEeMbIX BELIECTB.

Takass opraHum3zanus coAepKaHusi Kypca CIOCOOCTBYET IPEACTaBICHUI0 XMMUYECKOH
COCTABJSIIOLICH HAaydyHOM KapTUHBI MHpa B JIOTHUKE €€ CHCTEMHOM NpUpoAsl. Tem cambiM
obecrieynBaeTcsi BO3MOXKHOCTh (HOpPMHUpPOBaHMS Yy OOYyYarOIIMXCSl IIEHHOCTHOTO OTHOLIEHHS K
HAayYHOMY 3HaHUIO U METOJaM IO3HAaHUs B HayKe. Ba)kKHO Takke 3aMETUTbh, YTO OCBOEHUE COJEPKAHUS
Kypca NPOMCXOAUT C IPHUBJICYCHUEM 3HAHUM M3 PaHEe U3y4EHHBIX KypcoB: «OKpyXaroUuuil MHUp»,
«buonorus. 5—7 kiacce» U «Pu3nkKa. 7 Kiacey.

HEJUA U3YUYEHUSA YYEBHOI'O NIPEJIMETA «XUMMUSI»

K nanmpaBneHHIo MmepBOCTENEHHOW 3HAYMMOCTH MPU pean3aluu 00pa30BaTeNbHBIX (HYHKIUI
npeaMera «XuMHs» TPAAUIUOHHO OTHOCAT (pOpMUpOBaHHME 3HAHWN OCHOB XMMHUYECKOHW HAYKH Kak
00JacTi COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOW NEATEIbHOCTH YeJIOBeKa U KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOM KyJIBTYpHl. 3ajada MpeaMeTa COCTOMT B (OPMHPOBAHUU CHCTEMBI
XUMHUYECKUX 3HAHMA — BaKHEHUIIHMX (PaKTOB, MOHITHUN, 3aKOHOB M TEOPETHUYECKHUX IOJIOKEHUI,
JOCTYIHBIX 0000IIEHNIT MUPOBO33PEHUECKOT0 XapaKTepa, si3blka HayKu, 3HAaHUM O Hay4yHBIX METOoAax
M3Y4YEeHHS BEIIECTB M XHMMHUYECKUX pEaklHid, a Takke B (OPMUPOBAHMM M Pa3BUTHH yMEHUH U
CIIOCOOOB JIESATENILHOCTH, CBSI3aHHBIX C IJITAHUPOBAaHUEM, HAOIIOJICHUEM U MPOBEIACHUEM XHMUYECKOTO
SKCIIEPUMEHTa, COOIOJIEHUEM IMpaBmil Oe30macHOro oOpallleHusi ¢ BEIIeCTBAMU B IOBCEIHEBHOMU
KU3HHU.

Hapsiny ¢ >TuM 1enu u3ydeHUs NpeaMeTa B MporpaMMme YTOUYHEHBI U CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX NMPHOPUTETOB B CHCTEME OCHOBHOTrO 001iero odpazoBanus. CerojnHs B oOpa30BaHUU
0c000 3HAYUMOM MPU3HAETCS HAMPABICHHOCTh OOYUEHHs Ha Pa3BUTHUE M CAMOPA3BUTHE JIMYHOCTH,
(dbopMupoBaHUEe €€ UHTEIJIEKTa U 001Iel KyIbTypbl. O0yyeHHe YMEHHUIO YUUThCS M MPOJOJIKATh CBOE
o0pa3oBaHHe CaMOCTOSITEILHO CTAHOBUTCS OJTHOM U3 BaKHEUIINX (QYHKIUN y4eOHBIX MIPEAMETOB.

B cBsA3u ¢ 3TUM NpH W3Y4YEHUM MpPEIMETa B OCHOBHOW IIKOJE JOMUHUPYIOLIEE 3HAuYEHUE
MPUOOPENU TaKue 117U, KaK:

- (opMupoBaHME HHTEIUIEKTYaJbHO pAa3BUTOM JHUYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPY/IHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PELICHUH, CIIOCOOHOM aganTupoBaTbcs K OBICTPO
MEHSIFOIITUMCS YCIIOBUSIM JKU3HU;

- HAIPaBIEHHOCTh OOyUYEHHUsI Ha CUCTEMAaTUYECKOE MPHUOOIIEHNE YUAIUXCSI K CAMOCTOSITENEHOM
MIO3HABATEIbHON JESATENbHOCTH, HAay4YHbIM METOJaM MO3HaHUS, (OPMHUPYIOLIUM MOTHBAIUIO U
pa3BUTHE CIOCOOHOCTEH K XMMUU;

- of0ecreyeHue yCIOBUN, CIOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYAIOMMMHUCS — OIBITa
pa3HOOOpa3HOW NEATENbHOCTH, TO3HAHMS ¥ CAMOIIO3HAHWS, KIIOUEBHIX HABBIKOB (KIIFOUEBBHIX
KOMITIETEHIIH ), UMEIOIINX YHHUBEPCAIIbHOE 3HAUEHUE JJIs PA3IMYHBIX BUIOB JESTEbHOCTH;

- (hoopMUpOBaHHE YMEHUH OOBSICHATH M OIICHUBAThH SIBJICHHS OKPY)KAIOIIET0 MUPa HA OCHOBAHUU
3HAHWUU ¥ OIIBITA, TTOJYYEHHBIX TIPU U3YUYCHUN XUMUU;

- (opmupoBanue y oO0y4arommxcs TYMaHUCTHYECKHX OTHOIICHUH, MOHUMAaHHUS IIEHHOCTH
XUMUYECKUX 3HAHUH TSI BEIPAOOTKU SKOJIOTHUECKH IEIECO00pa3HOTO TTOBEACHUS B OBITY M TPYIOBOM
JESATENBHOCTH B LIEISIX COXPAHEHUSI CBOETO 3/J0POBbS M OKPYKAIOLIEH PUPOIHON CPEIbI;

- pa3BUTHE MOTHBAIMM K OOYyUEHHIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO U CaMOBOCIIMTAHHIO Ha
OCHOBE YCBOCHMs OOIIEYEIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpodmiis U
HAIpPaBJIEHHOCTHU JaJIbHEHIIET0 00y4YeHHUSI.

®OPMHUPOBAHUE PABOYEM IPOIPAMMBI C YYETOM IIPOT'PAMMBI
BOCIIMTAHMUA.



Pabouas mporpamma obecreunBaeT JOCTHXKEHHME JIMYHOCTHBIX pe3yJbTaTOB B PaMKax
peanu3zaru Monyis «llIkonbHbI ypok» Paboueit mporpaMmMbl BOCIIUTaHUS:

-dopmupoBaHue y 00y4Jaromuxcs OCHOB POCCUHCKON UICHTUYHOCTH;

-I'0TOBHOCTH 00yUaIOIIMXCS K CaMOPa3BUTHIO;

-MoTuBaLUIO K IO3HAHUIO U 00yUYEHHIO;

-lleHHOCTHBIE YCTAaHOBKHU U COLMAIbHO-3HaYMMbI€ KaueCTBa JUYHOCTH;

-AKTHUBHO€ y4acTHe B COLUAIbHO-3HAYUMOU JEATECIBHOCTH.

MECTO YYEBHOI'O IPEJIMETA «XUMHAS» B YYUEBHOM IIVIAHE
B cooTBeTcTBUHU ¢ y4eOHBIM ITAHOM OOIIEe KOJIMYECTBO BPEMEHH Ha y4eOHBIH roj 00y4eHHs
cocraBiseT 68 yaca. HenenbHast Harpy3ka coCTaBIsieT 2 4yac.

COJAEPKAHUE YYEBHOI'O ITPEIMETA "XUMHUA"

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

IIpenmer xumuu. Posb xumuu B Ku3HM 4enoBeka. Tena u BemecTBa. dusnyeckue CBOMCTBA
BEUIECTB. ArperatHoe cocrosiHue BemlecTB. [loHsTHe 0 MeTonax MO3HaHWS B XUMHUU. XHUMHS B
cucreMe Hayk. YucTble BemecTBa U cMecu. CriocoObl pa3ieneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE F1eMEHThl. CUMBOJIBI XMMHUYECKUX 1eMeHTOB. IIpocTsie u
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (opmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BeulecTB. OTHOCHUTENbHAS aToMHas Macca. OTHOCUTENbHAs MOJIEKYIsIpHas Macca. MaccoBast
JI0J151 XUMUYECKOT0 3JIEMEHTA B COEIMHEHUU.

Ou3nyecKue U XMMUYECKHE SBICHHs. XUMHYECKas peaklys U €€ MPU3HAKU. 3aKOH COXPaHCHMUS
Macchl BemlecTB. XHWMUYeckue ypaBHeHus. Kraccudukanms XUMUYECKHMX peakuuil (COCTMHEHUS,
pasNoKeHHs, 3aMelIeHUs, 0OOMEHA).

XUMUYECKUI HSKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW IOCYIOM, C IpaBwjiaMu pabOThl B
naboparopuu M HpuEMaMM OOpallleHHs C JIaOOpaTOpHBIM O0OPYAOBaHMEM; U3Yy4EHUE U OMNMCAHUE
(¢u3nyecKux CBOWCTB OOpa3lOB HEOPraHMYECKHX BELIECTB; HaOmIoAeHHE (U3NYECKUX (ILIaBJICHUE
BOCKA, TasHUE JIbJla, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHACHCALUs BOJbI) M XUMHYECKHX
(ropeHue cBe4H, NMPOKATUBAHUE MEIHOW MPOBOJIOKH, B3aMMOJICUCTBUE MeJla C KHUCIIOTOW) SIBJICHHM,
HaOJII0ZICHWe W ONKMCAaHWEe NPU3HAKOB MPOTEKaHWs XHMMHYECKHUX peakuuil (pas3fokeHue caxapa,
B3alMO/JICIICTBHE CEPHOM KHCIOTHI C XJOpuAOoM Oapusi, pasnoxkeHue ruapokcuna menu(ll) mpu
HarpeBaHUH, B3aUMOJEHCTBHUE Xkelne3a ¢ pactBopoM conu Meau(Il)); u3ydyenne crnocoboB pazjeneHus
cMecel (C MOMOIBIO MarHuTa, (UIBTPOBAaHUE, BbIIApUBAHME, AMCTUIUIALMS, Xpomarorpadus),
IIPOBE/IEHNE OYMCTKU MOBAPEHHOM couin; HAOJII0EHUE U ONMMCAHUE Pe3yIbTaTOB MPOBEACHUS OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl; CO3/IaHNE MOJIENIed MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baskueiinue npeacTaBuTe I HEOPraHUYECKMX BelleCTB

Boznyx — cmecs razos. CocrtaB Bo3ayxa. Kucimopom — 37I€MEHT M IIPOCTOE BELIECTBO.
Haxoxpaenue xuciopoga B mpupojne, (pusmueckre M XUMHUYECKHE CBOMCTBa (peakuuu TOPEeHHUs).
Oxcunpl. Ilpumenenune kucnopona. CrnocoObl TOMy4eHHS KUCIopoja B JjabopaTopuu U
npoMebliieHHocTH. KpyroBopor kuciopona B mpupoae. O30H — amoTponHas MoJudUKanus
KHUCJIOPOJIa.

TemnoBoit 3¢pdexr xumMHUeckoW peakiuu, TEPMOXUMHUYECKHUE YpaBHEHHS, DOK30- U
SHAOTEPMHUUYECKUE peakuu. TOIUIMBO: Yyronb U MeTaH. 3arpsA3HEHHUE BO3/lyXa, YCUJIEHUE TaPHUKOBOTO
s dexra, pazpyiieHne 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpocToe BemecTBo. HaxoxieHne Bogopoia B npupoje, Gu3ndeckue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI nomydeHus. Kucinotsl u conu.

KonmuaectBo BemecTBa. Monb. MomnsipHast macca. 3akoH ABoraapo. MonspHbiii 00bEM razos.
Pac4€Tbl M0 XMMUYECKUM ypaBHEHHSIM.

®usnueckue cBoucTBa BOAbl. Boma kak pactBopurenb. PactBopbl. HacklieHHblE U
HEHACBILICHHBIE PACTBOPBI. PacTBOpHMOCTH BemecTs B Boxe. MaccoBast 10Js BEUIECTBA B PACTBOPE.



Xumuyeckue cBoiicTBa BoAbl. OcHOBaHus. Poib pacTBOpoB B MNPHUPOJE M B KU3HM YEJIOBEKA.
KpyroBopot Bozps! B ipupoie. 3arps3HEHHE NPUPOAHBIX BoJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanmss Heopranmdeckux  coenuHeHmit. Oxcuapl.  Knaccudukamuss  OKCHIOB:
coneoOpa3yoimue (OCHOBHBIC, KUCIOTHBIC, aM(OTepHBIE) M HeconeoOpasyromme. HomeHknatypa
OKCHJIOB (MEXIyHapoaHas M TpuBUanbHas). Dusmueckne M XHUMHUYECKHE CBOWCTBA OKCHJOB.
[Tony4yenue okcuaoB.

OcHoBanus. Knaccupukanuss ocHOBaHMI: IIETOYM W HEPACTBOPUMBIE  OCHOBAHUS.
Homenknarypa ocHOBaHui (MEXIyHapoJIHas U TpuBHaJbHAs). PU3NUECKUE U XUMUYECKHE CBONCTBA
ocHoBaHuil. [TonyueHne oCHOBaHUIA.

Kucnotsl. Knaccudukamus kucinor. Homenknarypa KuciaoT (MeXIyHApoJHas U TPUBUAIbHAS).
DuU3NYECKUE U XMMUYECKUE CBOMCTBA KUCHOT. P aktuBHocTn metasuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenkiatypa coseit (MeXIyHapoAHass W TpuBUaibHas). DPU3HUECKHE U XUMHYECKUE
cBoiicTBa coseil. [Tonmyuenue coseid.

I'enernueckas cBA3b MEXAY KjacCaMHM HEOPraHUYECKUX COCTUHEHUM.

XUMUYECKUH HKCIIEPUMEHT: KA4eCTBEHHOE OIpEAeNICHHE COJEp>KaHUs KHUCIOPOAa B BO3IYXE;
nojilydeHue, coOupaHue, pacrno3HaBaHWE M HW3YyYEHHE CBOWCTB KHCIOpOZAa; HaOIromeHue
B3aMMOJICICTBHUS BEIIECTB C KHUCIOPOJOM M YCIOBHUS BO3HHKHOBEHMS U MPEKPAIIEHUS TOPEHUS
(moxapa); o3HaKOMJIEHHE C 00pa3llaMM OKCUJOB U OMNMCAHME UX CBOWCTB; IOJIyu€HHUE, cOOMpaHue,
pacrno3HaBaHHe M W3YYEHHE CBOWCTB BOJIOpOJa (TOpEHUE); B3aMMOACHCTBHE BOJIOPOAA C OKCHAOM
meau(Il) (BO3MOKHO HWCIONIb30BaHWE BHICOMATECPHAIIOB); HAOMIOJIECHUE OOpa3IOB  BEIICCTB
KOJMYECTBOM | MONb; UCCleOBaHHE OCOOEHHOCTEH pPACTBOPEHMSI BELIECTB C  Pa3IuYHOU
pacTBOPUMOCTBIO; MPUTOTOBICHUE PACTBOPOB C OINPEICIEHHOW MacCOBOW JI0JEH PAaCTBOPEHHOIO
BEIIECTBA; B3aMMOJICHCTBHE BOABI C METaJUIaMU (HATPUEM U KalbIeM) (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); OIPEJEICHUE PACTBOPOB KHCIOT U ILIEJIOYEH € IOMOIIbIO HHIUKATOPOB;
uccienoBaHre 00pa3loB HEOPraHMYECKHX BEIIECTB PA3IMYHBIX KJIAcCOB; HAOIIOJCHHE W3MEHEHUs
OKpPaCKH MHJMKATOPOB B PACTBOPAX KUCJIOT U IIejo4ell; u3yuyeHue B3aumoseiictsus okcuaa meau(Il) c
pacTBOPOM CEpPHOM KHUCIOTBI, KHUCJIOT C METaUIaMHM, PEAKUUHA HEeUTpaau3aluu; MOIydeHue
HEPACTBOPUMBIX OCHOBAHHI, BBITECHEHHE OJIHOTO METajula JIPYTUM U3 pacTBOpa COJIM; pEIICHHE
AKCIEPUMEHTAIIbHBIX 3a/a4 1o Teme «BakHeillne Kinaccbl HEOPraHUYECKUX COSTUHEHUIN».

Ilepuoanyeckuit 3axkon u Ilepumoamyeckass cucreMa XuMH4Yeckux »djaementos JlI. H.
MenpeneeBa. Crtpoenne aTromMoB. XuMuuyeckasi cBsi3b. OKHCIMTEJbHO-BOCCTAHOBHTEJbHbIE
peakuun

[lepBble MONBITKM KiIacCU(PUKAUU XMUMHUYECKUX 3JIeMEHTOB. IloHsTHE O rpymnmax CXOJHBIX
3JIEMEHTOB (ILEJIOYHBIE M IIEIIOYHO3EMEIbHBIE METallIbl, TajloreHbl, MHEPTHbIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEpHbIE OKCUABI U TUIAPOKCUIBL.

ITepnonnueckuit 3akoH. Ilepuoauyeckas cucrema xumuyeckux sneMeHToB Jl. . Menneneesa.
Koportkonepuoanast u jnunHonepuoanas popmsl Ileproguueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
H. W. Mengneneesa. Ilepuonbt u rpynmbl. DU3HYECKHH CMBICI IMOPSAAKOBOIO HOMEpPA, HOMEPOB
MIEPUOJIA U TPYIIIbI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aromMHbIX saep. M3oromel. OnekTpoHbl. CTpOEHHME SJIEKTPOHHBIX
o0oouek aromMoB mepBbIX 20 XuMUYecKux 3yeMeHToB [lepuomnnueckoii cucrems! J[. . Menneneena.
XapakTepuCTUKa XUMHUYECKOIO JJIEMEHTAa IO ero mnojoxeHutro B Ilepmomunueckout cucreme /[I. 1.
Menneneesna.

3aKOHOMEPHOCTH HW3MEHEHUS pPaJuyca aTOMOB XHMHUYECKUX DJIEMEHTOB, METAJIMYECKHX U
HEMETAJUIMYECKUX CBOWCTB [0 Tpynmam M IepuoaaMm. 3HaueHwe [lepmoandeckoro 3akoHa H
Ilepponnueckol CHUCTEMBl XMMHYECKUX DJIEMEHTOB I DPa3BUTHs Hayku H mpaktuku. [l W.
MeHeneeB — y4€HBIN U TPaXKAaHUH.

Xumuueckasi cBsi3b. KoBaneHTHast (MOJIIpHAs U HEMOJSIPHAs) CBsI3b. DJIEKTPOOTPHUIATEIBHOCTD
XUMHUYECKHX IEMEHTOB. VIOHHas CBS3b.

Crenenp okxucieHuss. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. IIponeccsl okucieHus u
BOCCTaHOBJICHMSI. OKMCIIUTENH U BOCCTAHOBUTEIIH.

XUMHUYECKUH HKCIEPUMEHT: U3ydyeHHe O0Opa3IloB BEUIECTB METAUIOB U HEMETAJUIOB;
B3aMMOJCHCTBUE TMAPOKCHAA IIMHKA C PAacTBOPAMM KHCIOT M INEJIOYEH; IPOBEICHHUE OIBITOB,
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WUTIOCTPUPYIOIIUX TPUMEPHI  OKUCIUTEIFHO-BOCCTAHOBUTENFHBIX pEaKIuid (TOpeHHEe, PEeaKInuu
pa3oXKeHus, COEAUHEHNUS).

MesknpeamMeTHble CBSI3H

Peanuzanus MeXIpeIMETHBIX CBSI3€H NMPH M3YyYEHUU XUMHUH B 8 Kjacce OCYyLIECTBISIETCS Yepes
UCTOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATUH, TaK W TOHATUH, SBIISIOLIMXCS
CHCTEMHBIMH JUISI OTJICJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmrie ecTecTBEeHHO-HAYYHBIC TMOHSATHS: HaydyHbId (DakT, TUIOTE3a, TEOpHs, 3aKOH, aHAIU3,
CHHTE3, Kiaccu(uKanus, MepuoJuIHOCTb, HAOIIOIeHHE, SKCIIEPUMEHT, MOJICIMPOBAaHUE, U3MEPEHHUE,
MO/IEIIb, SIBJICHUE.

®dusmka: wMarepus, aToM, OJCKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIWA, HW30TOIBI,
PalMOaKTUBHOCTb, MOJIEKYIIA, SJCKTPUUECKUN 3aps/l, BEUIECTBO, TENIO, 00BEM, arperaTHoe COCTOSTHHE
BEIIECTBA, ra3, (U3MUECKUE BETMUNHBI, CIIUHHUIIBI U3MEPEHUS, KOCMOC, TUTaHETHI, 3BE31b1, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIC TOPObI, MOJE3HBIE HCKOMACMEIE,
TOTLTUBO, BOJHBIE PECYPChI

IHHJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbDI

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMbl OCHOBHOI'O O0IIEro 00pa30BaHuUs IOCTUTAIOTCS
B XOJi¢ 00yueHHsS XMMHUHU B €IUHCTBE y4eOHOW M BOCHUTATEIBHOWU AesTenbHOCTH OpraHuszanuu B
COOTBETCTBUM C TPAJULHUOHHBIMU POCCUHUCKMMH COLMOKYJBTYPHBIMHU U JyXOBHO-HPAaBCTBEHHBIMHU
[IEHHOCTSIMH, TPUHSATBIMA B OOINECTBE MpaBWIAMH W HOPMAMH TIOBEJECHUS M CIOCOOCTBYIOT
MpolLeccaM caMOMO3HAHUs, CAMOPA3BUTHS U COITMATU3AIINN 00YyUatOIUXCsl.

JIn4HOCTHBIE PE3yAbTATHI OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE€ B YACTH:

IHaTproTHYecKOro BOCIMTAHUS

1) IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY M HAYYHOMY
HACJIEUIO, TOHUMAaHHUS 3HAYEHUS XHUMHUYECKOH HayKl B JKU3HH COBPEMEHHOrO OOIIeCTBa,
CIIOCOOHOCTH BIAJETh JOCTOBEPHON WH(MOpMAIMEd O TEepPeIOBBIX JOCTHKEHUSIX U OTKPBITHSIX
MHUPOBOM M OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUSX 00 YCTpOMNCTBE MUpa U
00I11eCTBa;

I'pamxnaHckoro BoCmMTaHus

2) mpencTaBleHHUS O COLMAIBHBIX HOpMax W TMpaBWiaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, KOMMYHHMKATHBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  TOJE3HOW,  y4yeOHO-
HCCIIEI0OBATENIbCKOM, TBOPYECKOW M JPYIMX BHIAX JAESITEIBHOCTH; TOTOBHOCTH K pa3HOOOpa3HOU
COBMECTHOHN JESATENbHOCTH TPU BBINOJHEHWH YYE€OHBIX, MMO3HABATENbHBIX 3a]a4, BBITOJHEHUU
XUMUYECKUX DKCIIEPUMEHTOB, CO3/IaHUM YYE€OHBIX IMPOEKTOB, CTPEMJICHUS K B3aMMONOHUMAHHUIO W
B3aMMOIIOMOIIH B MPOLIECCE ITOM yueOHON AeATeTbHOCTH; TOTOBHOCTH OIICHHBATh CBOE MOBEACHHUE U
MOCTYNKH CBOUX TOBAPHUIIEH C MO3WIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIE/ICTBUI MOCTYIIKOB;

IleHHOCTH HAYYHOT0 MO3HAHUA

3) MUPOBO33pEHYECKUX MPEICTABICHHUI O BEIIECTBE U XMMHUECKON peaKIuH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABISIONMIUX OCHOBY JIJIi TOHUMAHHUS CYITHOCTH
HAyYHOW KapTHHBI MHUpPA; NPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOIBI,
B3aMMOCBS35IX YEJIOBEKA C MIPUPOJHOM CPEOi, O POJIM XMMHUH B TO3HAHNUHU ITUX 3aKOHOMEPHOCTEN;

4) mo3HABaTENbHBIX MOTHUBOB, HAMPABICHHBIX Ha TOJyYEHHE HOBBIX 3HAHUI 10 XUMUH,
HEOOXOUMBIX TSl O0BSICHEHUS HaOII0JAEMBIX MTPOIIECCOB U SIBICHUIA;

5) mo3HaBarenbHOW, MH(DOPMANMOHHOW M YHUTATENbCKOW KYIbTYphl, B TOM YHCIE HABBHIKOB
CaMOCTOATENIbHOW paboThl ¢ Y4YeOHBIMH TEKCTaMH, CIPAaBOYHOW JIUTEPATYpPOH, JOCTYITHBIMH
TEXHUYECKUMHU CPeICTBaMU MH(GOPMAIMOHHBIX TEXHOIOTHIA;

6) uHTEepeca K OOyUYEHHIO M TO3HAHHWIO, JI0O03HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW H MCCIEAOBATEIbCKON IEATENLHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YEeHUS B JajbHEHIIEeM;



®opMHPOBaHNS KYJIbTYPhI 310POBbS

7) oco3HaHMs LEHHOCTH U3HU, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3[0POBBIO, YCTAHOBKH
Ha 3J0pOBbII 00pa3 JKM3HM, OCO3HAHUS TMOCIEICTBUM M HENPUATHS BPEIHBIX IPUBBIUCK
(ynorpeOyieHUsT ~ alKoOToJIsl, HApKOTHKOB, KYypeHHUs), HEOOXOAWMOCTH COOJIOJCHHUS  IPAaBHI
0€3011aCHOCTH IIPpU OOPAIEHNH C XMMUYECKHMHU BEIIECTBAMU B OBITY U peallbHON KU3HU;

Tpynosoro Bocnutanus

8) uHTEepeca K MPaKTUUECKOMY M3y4EHHIO Ipodeccuil U TpyJda pasiMyHOIo pojad, yBaK€HHE K
TPYAy U pe3ylnbTaraM TPYIOBOM JEATENBHOCTH, B TOM YHCJIE HA OCHOBE NMPUMEHEHMS MPEIMETHBIX
3HaHUH MO XMMHUHU, OCO3HAHHOT'O BbIOOpAa MHIMBUAYAJIbHON TPAEKTOPUH MPOJIOJIKEHUsT 00pa30BaHus ¢
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTM K XHMHUH, OOIIECTBEHHBIX MHTEPECOB H
noTpeOHOCTEH; yCremHoi npoecCHOHANBbHONW JEATENIbHOCTH U PAa3BUTUS HEOOXOIMUMBIX yMEHUH;
TOTOBHOCTb a/IalITUPOBATHCS B MPO(ECCUOHANBHOM cpele;

JKOJIOTHYEeCKOI0 BOCIINTAHUS

9) sKonoruyecku 1enecooOpa3sHOro OTHOIIEHUS K MPHUPOJE KaK MCTOYHUKY XKU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAaHHUS, IMOHMMAaHHUS ILIEHHOCTH 3A0poBOro u Oe3zomacHoro oOpasza >XU3HH,
OTBETCTBEHHOI'0 OTHOILEHHS K COOCTBEHHOMY (PM3NYECKOMY M ICUXUYECKOMY 3[J0POBbIO, OCO3HAHMS
LIEHHOCTU COOJIOJCHUsS] MpaBuUi OE30MacCHOrO MOBEAEHUS IpU paboTe C BEIIECTBaMHU, a TaKKE B
CUTYyalLlUsAX, YTPOXKAIOLIUX 30POBbIO U )KU3HHU JIIOJIEH;

10) criocoGHOCTH MPUMEHSATH 3HAHMS, TIOJy4aeMble TIPYU U3YUYEHUU XUMUH, Ul PELICHUS 3a/1ad,
CBSI3aHHBIX C OKpYXarollled NPUPOAHON CpeaoH, MOBBILIEHUS YPOBHS SKOJOTHYECKON KYJIbTYPHI,
OCO3HaHHUs TJI00aJIBHOIO XapaKTepa IKOJIOTMUECKHUX IMpOoOJIeM U MyTell UX pelleHHs MOCPEACTBOM
METOJI0B XHUMUHU;

11) 5KOJIOrMYECKOTO MBIIUIEHHS, YMEHHUS PYKOBOACTBOBATbCA MM B I[103HABaTEIbHOM,
KOMMYHHUKATHUBHOHN U COLIMAIIBHOM MPAKTUKE.

METAIIPEJIMETHBIE PE3YJIBTATbBI

B COCTaBC MeTaHpeILMeTHHX pe3YJII)TaTOB BBIACTISIIOT 3HAYUMBIC  OJId (bOPMI/IpOBaHI/ISI
MHUPOBO33PEHHUsI OOIleHAyYHbIE TOHATHS (3aKOH, TEOpHs, NPUHLMI, TUIOTe3a, (akT, CHCTEMa,
MIPOIIECC, IKCIIEPUMEHT U JP.), KOTOPHIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHBIX TIPEeIMETax
U TO3BOJISIOT Ha OCHOBE 3HAHUW M3 ATHX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOM
Hay4YHOW KapTUHE MHPA, U YHUBEPCAIbHBIC YUeOHbIE AeHCTBUA (IT03HABATEIbHbIC, KOMMYHUKATHBHBIC,
PETyIATUBHBIE), KOTOpble oOecrneunBaloT (POPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITENILHOMY
TJITAHUPOBAHUIO U OCYIIECTBICHUIO YIEOHOU e TETHHOCTH.

MeTtanpeaMeTHble pe3ynbTaThl OCBOCHHSI 00pa30BaTENbHON MPOTpaMMbl IO XHUMHH OTPaKaroT
OBJIAICHUC YHI/IBGPCEU'II)HI)IMI/I IIO3HABATCJIIBHBIMHA I[GI\/'ICTBI/H[MI/I, B TOM YHUCJIC:

ba30oBbIMM JIOrHYeCKUMHU AeHCTBUSIMH

1) yMeHueM WHCNONB30BaThb MPUEMBI JIOTUYECKOTO MBIIIJIEHUSI TPU OCBOECHHUU 3HAHUIL:
pPacKpbIBaTh CMBICT XUMHUYECKUX TMOHSTUN (BBIAENATh WX XapaKTepHbIe NMpPU3HAKH, YCTAHABIMBATH
B3aMOCBS3b C ]j[pyl"I/IMI/I HOHSITI/HIMI/I), HUCITIOJIB30BATh ITOHATUSA OJIA O6’I)$ICHGHI/I$[ OTOCIIBHBIX q)aKTOB 158
SBIICHUH; BBIOMpPATh OCHOBAHUSA M KPHUTEPUH s KIacCU(UKAIMA XUMUYECKHX BEIIECTB U
XUMHUYCCKUX peaKuHﬁ; yCTaHaBJ'II/IBaTB HpI/I‘-II/IHHO-CJ'Ie)ICTBeHHI)Ie CBs3H Me>1<)1y 06’beKTaMI/I I/ISyV—IeHI/ISI;
CTPOUTH JIOTHUECKUE PACCYKICHUs (MHAYKTUBHBIC, NeTyKTHBHBIC, [0 AHAIOTHH); JeTaTh BHIBOJBI U
3aKJITIOYCHUS;

2) yMeHHEM MPUMEHSTh B MPOLIECCe MO3HAHUS TOHATUS (MPEAMETHbIE U METalpelIMEeTHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, UCHOJb3yeMble B XHMHUH, HpeoOpa3oBbIBaTh MIUPOKO
MpPUMEHsSIeMblE B XUMUU MOJICIbHBIE MPEICTABICHUS — XUMHUYECKHA 3HAK (CHMBOJ JJIEMEHTa),
XuMHueckas GopMmysia U ypaBHEHHE XUMUYECKON peakuu — MpU pelIeHnH yueOHO-T03HaBaTEIbHbBIX
3a7a4; C y4€ETOM ITUX MOJEIBHBIX IPEACTABICHUN BBIABIATH U XapaKTEPU30BaTh CYLIECTBEHHBIE
HpI/ISHaKI/I 1/13yqaeMHx O6’L€KTOB — XUMHUYCCKUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ; BBISABJIATH 06HII/IG
3aKOHOMEPHOCTH, NPUYMHHO-CIEACTBEHHBIE CBSI3M W MPOTHUBOPEUHs] B HM3Y4aeMbIX IpoOLECcCaX U
SIBJICHUSAX, Hpe)maraTL KpI/ITepI/II/I IJIA  BBIABIICHUA DJOTHUX SaKOHOMepHOCTefI 158 HpOTHBOpe‘IHfI;
CaMOCTOSITENTLHO BBIOMpaTh CIocoO pelieHus ydeOHOW 3afaud (CpaBHHBATh HECKOJBKO BapHAaHTOB
perieHus1, BEIOnpaTh HanboJiee MOAXO AN C YIETOM CaMOCTOSITEIHHO BBIJICJICHHBIX KPUTEPUEB);

ba3oBbIMM HCCIe0BATEIbLCKUMHY AeHCTBUSIMU



3) yMeHHEM HCIOIb30BaTh IOCTaBJICHHbIE BONPOCHl B KAaueCTBE MHCTPYMEHTA MO3HAHUS, a
Takkeé B KadecTBe OCHOBBI 1 (OPMHPOBAHHS THIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA;

4) nmpuoOpeTeHHe OIbITa IO IUIAHWPOBAHHUIO, OPTraHU3AlMM U TPOBEACHUIO YUYCHHUYECKUX
HKCIIEPUMEHTOB: yYMEHHE HaOJI0JaTh 3a XOJIOM IIPOIEcca, CaMOCTOSITENIbHO MPOrHO3UPOBATh €ro
pe3yabTar, (HopMyaHpoBaTh OOOOIIEHHS W BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO OIIBITA,
UCCIIEIOBAHMsI, COCTABIIATh OTUET O MPOeslaHHO padoTe;

Pa6oToii ¢c nndopmanumeii

5) ymMeHueM BbIOMpATh, aHAIU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMAIIUIO PA3IMYHBIX BUIOB U
dbopM mpelcTaBICHUS, MOJy4aeMyl0 M3 pPa3HbIX HCTOYHHMKOB (HAyYHO-TIOMYJSpHas JUTEparypa
XMUMHAYECKOTO COJIepKaHus, CIpaBOYHBbIE NocoOus, pecypchl MHTepHeTa); KPUTUYECKH OIICHHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

6) yMeHHeM MPHUMEHATh Pa3IMYHbIE METO/bI M 3allpOChl MIPU MOUCKE U 0TOOpe MHpOopManuu U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX [JIsl BBINOJHEHUS Y4YeOHBIX W IMO3HABATENbHBIX 3a7ad
OIpeNeIEHHOTO THIA; NPUOOPETEHHE OINbITa B O0JACTH HCHOJB30BAHUSA HMH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBIAJCHHE KYJIbTYpOH AaKTUBHOTO HCIIONB30BAHMS Pa3TUYHBIX
MTOMCKOBBIX CHCTEM; CAMOCTOSITEIbHO BBIOMPATh ONTHMAIBHYIO (OPMY MpEACTaBICHUS HHPOPMALUU
U WUTIOCTPUPOBATH pEIlllaeMble 3a7aud HECIOXKHBIMHM CXEMaMu, AuarpaMMmaMu, APyrumMu (popmamu
rpa@uKy ¥ UX KOMOMHAIUSIMU;

7) yMEHHMEM HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce yueOHOW W UCCIIeN0BATEIbCKOM
JESTeTHbHOCTH MH()OPMAIMIO O BJIMSHHUH TPOMBIIUIEHHOCTH, CEIbCKOTO XO3SHCTBA M TPaHCIIOpTa Ha
COCTOSIHHE OKPY>KAIOUIeH MPUPOTHON CPEIbI;

YHuBepcaibHBIMH KOMMYHHUKATUBHBIMH JeHCTBUSIMU

8) ymeHueM 3a7aBaTh BOMPOCH (B X0JIe TUAIOra W/WIK TUCKYCCHH) 110 CYIIECTBY 00CYyKIaeMon
TeMbI, JOPMYIUPOBATH CBOU MPEII0OKECHUS OTHOCUTEIILHO BBITIOIHEHUS MPEIOKEHHON 33/1auu;

9) npuoOpeTeHre OmbITa MPE3EHTAIMN PE3YyIbTATOB BBHIOJIHEHUS XUMUYECKOTO IKCIEPUMEHTA
(J1abopaTopHOro OMbITa, JA00OPATOPHON PAOOTHI MO UCCIICTIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MpOoe-
KTa);

10) 3aMHTEpPEcOBaHHOCTb B  COBMECTHOM €O  CBEPCTHHKaMHM  IIO3HABaTENbHOM U
HCCIIEIOBATENLCKON JIEATENHHOCTH MPH PEIICHWH BO3HHUKAIOIIMX MpoOJieM Ha OCHOBE y4yé€Ta OOLIuX
MHTEPECOB M COTJacoBaHMsl MO3ULMN (00CYXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE ILITYPMBD»,
KOOPJMHAILIMS COBMECTHBIX ACHCTBUM, ONpEETIeHUE KPUTEPHUEB MO OLEHKE KauecTBa BBIMOJIHEHHOM
paboThI U Jp.);

YHuBepcaabHBIMH PeryJIAITHBHBIMHU A€l CTBUSIMH

11) ymeHHeM camMOCTOSITENIbHO ONMpPEAENATh LEIN AESITeIbHOCTH, MJIaHUPOBaTh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO JESATENBLHOCTh, BHIOMpATh Hambosee
s dexTuBHBIE CITOCOOBI peleHusl yueOHbIX W MO3HABATENbHBIX 3a]a4, CAMOCTOSTEIBHO COCTABIISITh
WM KOPPEKTUPOBATh MPEJIOKEHHBIA aNTOPUTM JAECUCTBUI TpPHU BBINOJIHEHUU 3aJaHUN C Y4ETOM
MIOJIyYEHUs HOBBIX 3HaHUN 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pEeaKLHUsAX; OLIEHHUBATh
COOTBETCTBHE MOJIYYEHHOI'O PE3yJIbTaTa 3asiBICHHOM 1IENH;

12) ymeHueM HCroIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IIpe/IaraeMble B YCJIOBHH 3a/1aHUH.

NNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pPE3yIbTATOB IO OCBOSHUIO 0OS3aTENBHOTO  COJEpKaHUS,
YCTaHOBJICHHOTO JIaHHOW MPUMEPHON padodeil mporpaMMO¥, BBIIETSIOT: OCBOEHHBIE 00yUYarOIIUMHUCS
Hay4YHBIC 3HAHUSI, YMEHHSI M CIIOCOOBI JEHCTBUH, criennduyueckue As mpeIMeTHOW 00IacTi « XuMUs»,
BUJBl JIEATEIBHOCTU IO IMOJIYYEHHIO HOBOTO 3HAHMS, €r0 HHTEpIpeTaluy, NpeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3JTUYHBIX YU€OHBIX U HOBBIX CUTYaI[USX.

[IpenMeTHble pe3ynabTaThl OTPaKkalOT C(HOPMUPOBAHHOCTh Y OOYYAIOUIMXCSA CIETYIOIINUX
YMEHHM:

1) packpvisams cmbici OCHOBHBIX XHMHYECKUX TOHATHI: aTOM, MOJIEKYJa, XHMHUYCCKHN
JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXHOE BEIIECTBO, CMECh (OOHOPOJHAs U HEOAHOPOJHA),
BAJICHTHOCTh, OTHOCHUTENbHAs AaTOMHAas M MOJIEKYJsIpHas Macca, KOJIMYECTBO BEIECTBA, MOJb,
MOJIIpHAsi Macca, MaccoBas JIOJIsI XMMHUYECKOTO AJIEMEHTa B COCIUHEHHH, MOJSIPHBIN 00BEM, OKCHI,
KHCJIOTA, OCHOBAHME, COJIb, JJEKTPOOTPULATEIBHOCTh, CTEIEHb OKHMCIICHHS, XUMUYECKas peaKius,
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KJacCupUKalUsg peaklMid: peaklUH COCIUHEHHS, PEAKIUH pPa3IoKEeHHs, pPEaKIHH 3aMelICHMUS,
peakiuu oOMEHa, 3K30- U IHAOTEPMHUUYECKUE DPEAKIMH; TEIIOBOKH AP(PEKT peakiuu; SApo aTroma,
ANIEKTPOHHBIA CIIOM aToma, aToMHasi OpOWUTaidb, pajuyC aTroMma, XMUMHUYEcKas CBS3b, MOJSIpHAs W
HETOoJIsIpHAasi KOBAJICHTHAsl CBsA3b, MOHHAsl CBSA3b, MOH, KATHOH, aHWUOH, PAcTBOP, MaccoBasi IO
BellecTBa (IIPOLIEHTHAs KOHIIEHTPAIHs) B PaCTBOPE;

2) unmocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHSATHH (CM. 11. 1) ¥ IPUMEHSATH 3TH
MIOHSTHSI IPU OMMCAHUH BEILIECTB M UX MPEBPAIICHUIA;

3) ucnonvzosams XUIMAYECKYIO CUMBOJIMKY JUIS COCTaBJICHUS (OPMYJ BEUICCTB M ypaBHECHUI
XUMHUYECKHUX PEaKIIHii;

4) onpedensimp BaAJIEHTHOCTh aTOMOB 3JICMECHTOB B OWHApPHBIX COCAMHCHHUAX, CTCICHb
OKHCJICHHS 3JEMEHTOB B OWHApHBIX COCAMHEHUSX; NMPHHAUICKHOCTh BEIIECTB K OIPEIEIEHHOMY
KJIacCy COeIMHEHUH 1o QopmyiaMm; BHUJ XHMHUYECKOM CBs3W (KOBAJIEGHTHAsT W HOHHasA) B
HEOPTaHMYECKUX COCTUHCHHUSIX;

5) packpwisams cmoicn llepuoaudeckoro 3akoHa JI. W. MenzaeneeBa: JIeMOHCTPHPOBATH
MMOHMMAHHUE TEePUOJUYECKONH 3aBHCHUMOCTH CBOWCTB XUMHYECKHX JJIEMEHTOB OT UX ITOJIOKCHHUS B
[leproanyeckoil cucTeme; 3aKOHOB COXPAHEHHS MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO Y4Y€HHs, 3aKOHAa ABOTaJapo; OINUCHIBATh M XapaKTEpU30BaTh TaOIMUHYIO (opmy
[leprognueckoil cucTeMbl XMMHUYECKHUX SJEMEHTOB: pa3jinyaTh MOHATHS «rjiaBHas noarpymma (A-
rpymma)» u «mobounas mnoarpynma (b-rpynma)», Manbie ¥ OONbIIME TIEPHOABI; COOTHOCHUTH
0003Ha4YeHHUs, KOTOpbIe UMeIOTCs B Tabnuie «llepuoanueckas cucrema XUMHUECKUX 3neMeHToB /1. U.
MeHieneeBay ¢ YMCIOBBIMU XapaKTEPUCTHKAMH CTPOSHHUS aTOMOB XMUMHUYECKUX AJIEMEHTOB (COCTaB U
3apsif siapa, o01iee Ynucio AIEKTPOHOB U PaclpeieTICHHE UX 10 JIEKTPOHHBIM CIIOSIM);

6) kraccuguyupoeamv XMMUYECKHE DIIEMCHTBI;, HEOPraHMYECKHUE BEINECTBA; XHMUYECKHUEC
peakiuu (1Mo YUCIy U COCTAaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEILIOBOMY D (heKTy);

7) xapaxmepuzosamv (onuceléams) OOIIME XUMHUYECKHE CBOMCTBA BCIIECTB PA3IUYHBIX
KJIACCOB, TMOJTBEPXKJasi OINHUCAaHUE TMPUMEPAMU MOJIEKYISAPHBIX YpPaBHEHUI COOTBETCTBYIOIIMX
XMMHYECKUX PEAKIIUI;

8) mpoenoszupoeams CBONCTBA BEIISCTB B 3aBUCHMOCTH OT HMX KAueCTBEHHOTO COCTaBa;
BO3MOYXHOCTH TPOTEKAHUS XUMHUIESCKUX MTPEBPANICHUH B PA3JIUYHBIX YCIOBUSX;

9) ebluuCIAMb OTHOCUTETBHYIO MOJIEKYIISIPHYIO M MOJIIPHYIO MacCChl BEIIECTB; MacCOBYIO JIOJIO
XHUMHYECKOT0 dJIEMEeHTa 1o (hopMysie COeIMHEHUS; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOINUTH
PacuéThl MO0 YpaBHEHUIO XUMUYECKON peakIlnu;

10) npumensims OCHOBHBIC OTEPALMN MBICIUTCIBHON JICATEIHHOCTH — aHAJU3 M CHHTE3,
CpaBHEHHE, 0000IIeHre, CUCTEMAaTH3aIUI0, KIacCU(UKAINIO, BHIIBICHHE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — TSI M3YYCHHSI CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIUH; eCTECTBCHHO-HAYYHBIC METOIBI
MO3HaHUS — HaOJII0AeHNEe, U3MEPEHHE, MOIETTHPOBAHUE, SKCTIEPUMEHT (PeaTbHbIi U MBICTICHHBIN );

11) cnedosame ipaBuIaM  TONB30BAHUSA  XUMHYCCKOW  MOCYAOH W J1abOpaTOPHBIM
o0Opy/nOBaHUEM, a TaKXkKe MpaBuUiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIUSAMU IO
BBITIOJIHEHUIO J1a0OPATOPHBIX XUMHYECKHX OMNBITOB IO TOJYYEHHIO M COOMPAHUIO Tra3000pa3HBIX
BEIIECTB (BOJOPOJA M KUCIOPOJA), MPUTOTOBJICHUIO PACTBOPOB C OMNpPENEIEHHONW MaccoBOM Joieit
pacTBOPEHHOTO  BEIIECTBA; IUIAHUPOBATH H  TPOBOJUTH XUMHYECKHE OKCIEPUMEHTHI  TI0
pacrlo3HaBaHHUIO PACTBOPOB IIENOYEH M KUCIOT C MOMOIIBI0 HHIUKATOPOB (JIakMyc, deHondTanenH,
METUJIOPaHXK U Jp.).

TEMATHUYECKOE INTAHUPOBAHUE

Ne HaunmenoBaHue pa3ieiios KoJsnvecTBo 4acoB JJIeKTPOHHBbIE
w/n BCEro | KOHTPOJb- | MPaKTH4ec- (uudposbie)
ubie/npoBe- | kKuepadorsr | 00pa3oBaTeJbHbIE
poyiHbIe pecypcChl
pa6oThl

Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHUE TOHATHUS




1 | Xumus — BaxkHast 00J1aCTh 5 2 )
€CTECTBO3HAHMUS U IIPAKTUYECKOU https.'//reSh'Edu'rU/
https://mwww.yaklass.ru/
JeITEILHOCTH YeJIOBEKa https://educont.ru/
2 | BemecTBa 1 XUMHUYECKHE PEAKLIUU 15 1
HUTOI O no pazaeny 20 1 2
Pasznen 2. BaxkHeiilue npeacTaBuTe/ I HEOPraHUYeCKUX BellleCTB
1 | Bo3ayx. Kucnopon. ITonstue 00 5 1
OKCHJIaX
2 | Bomopona. [Tonstue o kucinorax 5 1
U COJISIX https://resh.edu.ru/
3 | KonuuecTBeHHBIE OTHOIIEHHUS B XUMHUHU 4 https://www.yaklass.ru/
4 | Bona. Pactopsl. [Tonsarue 06 5 1 https://educont.ru/
OCHOBAHMIX
5 | OcHOBHBIE KJIACCHI HEOPTaHHMYECKUX 11 1 1
COETUHEHUN
HUTOI'O no pazaeny 30 1 4

Paznen 3. [lepunoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumuueckux 3jaementon /1. U.

MemnaeeeBa. CTpOEHI/Ie aToMOB. XMMHUYecKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu
1 | Ilepunonuyeckuii 3akoH u [lepuoandec- 7
Kasi CHCTEMa XUMHYECKUX JJICMEHTOB https://resh.edu.ru/
. . MenneneeBa. CTpoeHue atoma https://www.yaklass.ru/
2 | Xumuueckas cBsi3b. OKUCIUTEILHO- 8 1 https://educont.ru/
BOCCTAaHOBUTEJIbHBIC PEAKIINH
Hroro no pasaeny 15 1
Peszeps 3
UTOro 68 3 6
INOYPOYHOE IIVTIAHUPOBAHUE
o/ Tema ypoka KoJunuecTBo yacoB Hara
BCe | KOHTpoJbHbLIe/ | NpaKTHYecKHe H3y4eHUs
Tro npoBepoOvIHbIC paﬁOTbl
padoTsl
1 | Texnuka 06€30MMacHOCTH Ha YpOKax 1
xumui. [Ipeamer xumun. BerectBa u ux
CBOIICTBA.
2 | MeTtoapl IO3HAHKS B XUMUHU 1
3 | Th. IlpakTnyeckas padora Ne 1. 1 1
[TpaBuiia paboThl B 1aOOpaTOpPUH U
npuéMBI 00paleHus ¢ 1ab0PaTOPHBIM
000pyTOBaHUEM.
4 | Yucrele Bemtectsa 1 cMmecu. CiocoObl 1
OYHCTKH BENICCTBA.
5 | Th. IlpakTnyeckas padora No 2. 1 1
Paznenenue cmeceli (Ha mpumepe
OUYHCTKH TOBApPEHHOM COJIN)
6 | ATOMBI U MOJICKYJIBI 1
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https://resh.edu.ru/
http://www.yaklass.ru/
https://resh.edu.ru/
http://www.yaklass.ru/
https://resh.edu.ru/
http://www.yaklass.ru/

XHUMHUYECKHUE IIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHUYECKHUX JIEMEHTOB

HpOCTBIe " CJIOKHBIC BEUICCTBA

ATOMHO-MOJIEKYJISIPHOE YUCHUE.

10

Xumuyeckasi hopMmyia.

11

BanenTHOCTh aTOMOB XMMHUYECKUX
3JICMCHTOB.

i

12

3aKOH ITOCTOSIHCTBA COCTaBa BEIIIECTB.

13

OrtHOCHUTEIbPHAY aTOMHAs Macca

14

OTHOCHUTENLHASA MOJICKYJIAApHAsd Macca.

15

MaccoBas 011 XUMHYSCKOro dJIEMEHTa
B COCAUHCHUU.

S i

16

duznyeckre 1 XUMAYCSCKHUE SIBICHUS

17

Xumunueckas peakius. [Ipusnaku u
YCJIOBHS IPOTEKAHUS XUMUUECKUX
peaxkuun

18

XHWMHUYECKUE YPABHEHUSI.

19

TuIbl XUMHYECKUX PEAKIIUI
(coemuHeHus, pa3IoKeHHs, 3aMEICHUS,
oOMeHa). 3aKOH COXpaHEHHS MacChl
BEIIIECTB.

20

KounTpoabHas padoTa mo teme:
«[lepBoHavanbHBIC XUMHYECKHE TIOHSTHUS

21

Boznyx — cmech razos. Cocras
Bo3ayxa. Kucmopom — aneMeHT u
MIPOCTOE BEIIECTBO.

22

O30H - ajtoTponHas MoAUpUKaUs
kucnopona. HaxoxneHnue kucinopoaa B
npupoje, Gu3ndeckue 1 XuMUYECKHe
CBOMCTBA (pEaKIUU OKUCTICHUS,
TOpEHUE).

23

TToustie 00 okcumax. Crioco0Obl
MOJIy4eHUsI KUCTIOPO/ia B J1ab0opaTOpuu
%1 HpOMBIHIJ'ICHHOCTI/I.

24

[Tpumenenue kucnoponaa. Kpyrosopor
KHUCJI0poJa B npupoze. Ternosoit

3G (HeKT XUMHUYECKON pPeaKIlH,
MOHATHE O TEPMOXUMHUIECCKOM
yYpaBHEHUH, K30~ U SHAOTEPMUUYECKUX
peaKIusX.

25

Th. IIpakTnueckas padora Ne 3
[Tomy4yenue u coOupanue KUCI0poa,
U3Y4YEHUE €r0 CBOMCTB

26

Bonopon — anemeHT u npoctoe
BELIECTBO.

27

Haxoxxnenue B npupoje, Gpu3ndeckue u
XUMUYECKUECBOMCTBA (HA IpUMEpe
B3aMMOJICHCTBHS C HEMETAJIIaMU U
OKCHJIaMH METAJUIOB), TPHUMEHEHHE,
COCOOBI OTY4EHHUSI.

28

Thb. IIpakTnyeckas padora Ne 4.
[Tony4yenue u cobupanue BoAOpoaa,
M3yYEHHE €r0 CBOMCTB.
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29

IlousTHE O KMCIIOTaX U COJISIX.

30

TlonsaTue o KMCI0TaX U COJIAX.

31

KomnuecTBo BemecTna.

32

Monb. MonspHas macca

33

3akoH ABoraapo. MoaspHBIHO0BEM
ra3os.

A i

34

PacuéTel M0 XUMHUYECKUM
YpPaBHEHUSM.

35

dusnyeckrue CBOMCTBA BOALI. AHAIU3 U
CHUHTE3 — METO/IbIN3Y4YeHHUS COCTaBa
BOJBI. XUMHUYECKHE CBOMCTBA BOJEI
(peakiuu ¢ MeTaJIaMU, OKCHJIaMU
METAJIJIOB U HEMETAJIJIOB).

36

CocraB ocHoBauuii. [Toaarueo0d
WHJIUKATOpax.

37

Bopa kak pactBopuress. PacTBopsi.
PacTBOpHMOCTH BEIIECTB B BOJIC.
HacplieHHpien HeHACHIIICHHbBIE
pactBopbl. MaccoBasi 107151 BEIIECTBA B
pacTBope.

38

Ponp pacTBOpoB B IIpUpOAE U B XKU3HU

yenoBeka. KpyroBopot Bojbl B IpUpo/IE.

3arpsi3HeHue NPUPOJHBIX BOJI.

39

Thb. IlpakTnuyeckas padora Ne 5.
[IpuroToBneHue pacTBOpPOB C
onpeaeeHHON MacCOBOM J10J1eH
pacTBOPEHHOTO BEUIECTBA.

40

Knaccugukarus HeopraHuyeckux
COCTUHEHUH.

41

Oxkcuppl: cocTaB, KiaccupUKaIus
(OCHOBHBIC,KHCIIOTHBIC, aM(OTEPHBIE,
HecoJeo0pas3yIlre), HOMEHKIaTypa
(MeXayHapoHasl ¥ TPUBUAJIbHAS).

42

[Tonydyenne 1 XMuMHUYECKUECBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCH/IOB.

43

OcHoBaHusI: cOCTaB, Ki1accupuxaus,
HOMEHKJIaTypa(MexX1yHapoaHas U
TpUBHUANIbHAS), PUINYECKUE U
XHUMUYECKHE CBOMCTBA, CITOCOOBI
MOJTyYCHUSI.

44

Kucnotsr: cocraB, kinaccudukanms,
HOMEHKJIaTypa, GU3NYECKre U
XUMHYECKHE CBOMCTBA, CIIOCOOLI
MOJTyYCHUSI.

45

Kucnotsr: cocraB, kiaccudukanms,
HOMEHKJIaTypa, GU3NYECKUe U
XUMHYECKHE CBOMCTBA, CIIOCOOLI
MOJTyYCHUSI.

46

Psg akTHBHOCTH METAIIOB.

47

Conu (cpenHue): HOMEHKIIATYpA,
CIOCOOBI MOJTyYEHHUsI, B3aUMOJICHCTBHE
coJlieil ¢ MeTaiaMu, KUCI0TaMu,
IEJI09YaMHU U COJISIMH.
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48

I'eneTnueckas CBA3b MEXKIyKIaccaMu
HEOPraHWYECKUX COCIMHEHUN.

49

Thb. [IpakTuyeckas padora Ne 6
Pemienne skciepuMeHTAIbHBIX 337124 110
Teme: «BaxkHelme Kiaccol
HEOPraHUYECKUX COCIUHEHUI.

50

KonTpoasHnasi pabora no reme
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COEIUHEHUI

51

[TepBbie MOMBITKH KIaCCHU(PUKAITUU
XMMHYECKHX 3JeMeHTOB. [loHsaTHE O
PYIIIAXCXOJHBIX 3JIEMEHTOB (IIEJIOYHbIC
U 1IE€T0YHO3EMEJIbHbIC METaJIIIbI,
rajioreHbl, UHEPTHBHIE Ta3bl).

52

DNeMEeHTHI, KOTOpbIE 00pa3yroT
aM(pOTEpPHBIC OKCUIBI U THUIPOKCH/IBI.

53

[Tepuonnueckuii 3akoH u Ileprnonnueckas
cUCTEeMa XMMHYECKuX 3jaeMeHToB /1. 1.
Menneneesa. Ilepuonsl, rpymimsl,
MIOATPYIIIIBIL.

54

DU3NYECKUI CMBICI TOPSIAKOBOTO
HOMEPA 3JIEMEHTA,HOMEPOB Ieproaa u
TPYIIIbI.

55

Crpoenue atomoB. CoCTaB aTOMHBIX SEP.
N3otonel. Dnextponsl. CTpoeHne
3IIEKTPOHHBIX 000JI0UEK ATOMOBIIEPBBIX
20 XUMHUYECKUX IJIEMEHTOB
ITepuoanueckoint cucremsl /. .
Menpeneena.

56

XapakTepUCTUKa XMUMHUYECKOTO DJIEMEHTA|
[0 €ro mnojoxeHuw B Ilepuonnueckon
cucteme /1. 1. MeHaeneea.

57

3nauenue [lepuoaudyeckoro 3akoHa 1
[lepnonnueckoi cuCTEMbl XUMUYECKUX
anemenToB JI. 1. Menneneena.
IoBTOpEHUE U 00001IEHHE TEeMBbI:
ITeproanueckoro 3aKkoHa u
[lepnonnueckoi CUCTEMBI XUMUYECKUX
AJIEMEHTOB

58

SJICKTpOOTpI/II_IaTCHBHOCTB aTOMOB
XUMHUYCCKUX 3JIEMCHTOB

59

Xumuueckasi cBs3b (MOHHAs, KOBAJIEHTHAS
MOJISIPHASI K KOBAJICHTHAS HETIOJISIPHA ).

60

Xumuueckasi cB3b (MOHHAs, KOBAJIEHTHAS
MOJISIPHASI K KOBAJICHTHAS HETIOJISIPHA ).

61

CreneHp OKUCIECHUA

62

OKHCIUTENBHO- BOCCTAHOBUTEIIbHBIE
peakuu(OBP).

63

OKHCIUTENBHO- BOCCTAHOBUTEIIbHBIE
peakuu(OBP).

64

HpOHCCCBI OKHCJICHHA MBOCCTaAHOBJICHHUA.

65

OxucauTeIn 1 BOCCTAaHOBUTEIIH.

[

66

KonTpoJsbHasi pabora mo remam:

«ITepnogmueckuii 3axon u 1. U.
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MenneneeBay», «CTpOEHHE aTOMay,
«CTpoEeHHE BELECTBAY.

67

IToBTOpEHME

68

IToBTOpEeHNE
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JIMCT KOPPEKTHUPOBKHU Padodell mMporpaMmmMbl

Xumus 8 Kjaace

ypoka

Tema ypoka

IMpuuuna
KOPPEKTHPOBKH

Cnoco0
KOPPEKTHPOBKH
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