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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa Mo XMMHHM Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS COCTaBJieHA Ha OCHOBE
TpeOoBaHUl K pe3yibTaTaM OCBOCHHSI OCHOBHOI 00pa3oBaTesbHOI IPOrpaMMbl OCHOBHOT'O OOIIIETo
obpazoBanus, mnpeactaBieHHbIX B @I'OC OO0, a Takke Ha OCHOBe GenepaibHOW pabodeit
MPOrpaMMbl BOCIIUTAHUS M C YUETOM KOHIICTIIIMH TPENOIaBaHus Y4eOHOTO mpeaMera «XuMHsS» B
oOpa3oBaresibHbIX opranu3anusix Poccuiickoit @enepanuu.
[TporpamMma nmo xuMuu Aa€T MpeacTaBiIeHUe O LENsIX, oOueil crpaterun oO0ydeHus, BOCIUTAHUS U
pa3BUTHSA OOYYaIOIIMXCS CPEICTBAaMU y4yeOHOro TMpeAMeTa, YCTaHaBIMBaeT 00sA3aTeNbHOEe
IIPEIMETHOE COJIEP’KaHNE, IPEyCMAaTPUBAET PAaCIPEEICHUE €ro Mo KjaccaM U CTPYKTYpUpOBaHUE
o pazfeliaM M TeMaM IMpOorpaMMbl MO XHUMHH, OINPEACNISICT KOJIMYECTBEHHBbIE U KAaUECTBEHHBIC
XapaKTepUCTUKU coJiep>KaHus, PEKOMEHIYEMYIO MOCIIeI0BATEIbHOCTh
U3YYCHUS XUMHH C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKH Yy4eOHOTro
nporiecca, BO3PACTHBIX OCOOCHHOCTEH OOydYalOUIMXCs, ONMpeAessieT BO3MOXXHOCTH MpeAMeTa I
peanu3anuu TpeOOBaHMN K pe3yiabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOI MpOrpamMMbl Ha
YpOBHE OCHOBHOTO 00I1Iero o0pa3oBaHusl, a TaKkke TpeOOBaHUMN K pe3yabTaTaM O0ydeHUs] XMMHUH Ha
YpOBHE IIeNiell M3y4eHHUs MpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOW JEATEIbHOCTH
00ydJaromierocs Mo OCBOCHUIO0 y4eOHOT0 COACpIKaAHUS.
3HaHME XHUMHUU CIY’)KUT OCHOBOM Il (POPMHpPOBAHMS MHPOBO33PEHHS OOYyYalOUIErocsi, €ro
MPEJICTAaBICHUI O MaTepuaibHOM €IMHCTBE MHPA, BAXXHYIO POIIb UTParOT (GopMHUpyeMble XUMHUEH
MPEJICTABICHUS] O B3aUMOIIPEBPAILIEHUSAX SHEPTUU M 00 HBOJIIOIIMU BEUIECTB B MPHUPOJAE, O MYyTAX
pemeHust  TAO0ANBHBIX  NPOOJIEM  YCTOHYMBOTO  Pa3BUTHS  YEJIOBEUECTBA —  CHIPHEBOW,
HHEPreTUUECKOH, MUILEBOM U AKOJIOTMYECKOM 0€3011aCHOCTH, POOJIEM 3paBOOXPAHEHNUS.
N3yuenune xumunu:
CIOCOOCTBYET peanu3aluu BO3MOXHOCTEN UL caMOpa3BHTUAH  (DOPMHUPOBAHUS
KYJIBTYPbI TUYHOCTH, €€ 001Iel U (GyHKIIMOHATBHONW ITPaMOTHOCTH; BHOCUT BKJIaJ B (pOpMHUpOBaAHUE
MBIIUICHHUS U TBOPUYECKUX CIIOCOOHOCTEN 00y4JaromnXCsi, HaBBIKOB ux CaMOCTOSITENTbHOM
y4eOHOM  J1eATeNbHOCTH,3KCIEPUMEHTAIbHBIX Y UCCJIEI0BATEIbCKUX YMEHUH,
HEO0OXOMMBIX KaKk B MOBCEJIHEBHOM KU3HH, TaK U B TPO(PECCHOHATILHOM €SI TEIIbHOCTH;
3HAKOMHT €O CHEIU(UKON HAYyYHOTO MBIIUIEHHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3TJIS/a Ha
€IMHCTBO MPHUPOABI U YETOBEKa, SBISETCS OTBETCTBEHHBIMATANIOM B ()OPMHUPOBAHUU €CTECTBEHHO--
Hay4YHOU IPaMOTHOCTH O0YyYaroIINXCs;

crocoOcTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K E€CTECTBEHHO-
-Hay4HBIM 3HaHHSAM, K MPHUPOJE, K YEIOBEKY, BHOCUT CBOW BKIAJ B DKOJOTMUYECKOE 00Opa3oBaHHE
o0ydJaronuxcs.
JlanHble HampaBiieHHs] B 00YyYEHUH XUMHUU 00ECTICUUBAIOTCS CIEIM(PUKON COACp)KaHUS YIEOHOTO
npeaMeTa, KOTOPBIH SBISETCS TIEarorHYeCKH aJallTHPOBAHHBIM OTpPaKEHHEM 0a30BOM HayKu
XUMHUHU Ha OTIPE/ICTIEHHOM dTare e€pa3BUTHSI.
Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS OPHEHTUPOBAH HA OCBOEHHUE
00y4JaOIIMMHUCS CHCTEMbI MEePBOHAYANBHBIX MOHITHH XWUMHH, OCHOB HEOPraHUYECKOW XHUMHUHU U
HEKOTOPBIX OTICIIBHBIX 3HAYUMBIX TIOHATHH OPTaHHMYECKON XUMHUHU.
CtpykTypa cofepkKaHus MPOTpaMMbl TI0 XUMUU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOAXOJa K
e€ msydennro. CojepkaHWe CKIAJbIBAETCS W3 CHUCTEMbl TMOHATUA O XHMMHUYECKOM DJJIEMEHTE U
BEIIECTBE M CHCTEMBbI TOHATUH O XuUMHUYecKoW peakuuu. OO0e 1THU CHUCTEMBI CTPYKTYPHO
OpPTaHW30BaHBI IO MPHUHIIMITY TOCICIOBATEIIPHOIO PAa3BUTHS 3HAHWH HA OCHOBE TEOPETHYCCKHX
MpeJICTaBICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Iepuoamueckoro 3akoHa [[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— yYEHUS O CTPOCHHH aTOMa U XUMHUIECCKOU CBSI3H;



—  TpeACTaBICHUN 00 IEKTPOIUTHUECKON JUCCOIMALIMHU BEIIECTB B PACTBOPAX.
Teopernueckne 3HaHUS PACCMATPUBAIOTCS Ha OCHOBE SMIIMPUYECKU MOJYUYEHHBIX U OCMBICIECHHBIX
(bakToOB, pa3BHBAIOTCS IOCIEIOBATEIbHO OT OJHOTO YpPOBHS K APYroMy, BBIIOJHSS (YHKIIUU
O00BSICHEHUS U1 TIPOTHO3UPOBAHUSICBOWCTB, CTPOCHHS U BO3MOXKHOCTEH MPAaKTUYECKOTO MPUMEHEHUS
Y TIOJTyYEHHS U3y4aeMbIX BEILIECTB.

OcBoeHue MporpaMMbl MO XMMHUHU CHOCOOCTBYET (HOPMUPOBAHHIO MPEIACTABICHUS O XUMHUYECKOM
COCTABJISIIOLIEH HAYyYHOM KapTUHBI MHpPAa B JIOTMKE €€ CHCTEMHOW NPHUPOJbI, IIEHHOCTHOTO
OTHOILIEHUS K HAYYHOMY 3HAaHUIO U METOJaM IO3HAHUS B Hayke. V3ydeHue XMMHUU IMPOUCXOAUT C
NpUBJICUCHUEM 3HaHUN W3 paHee HM3yYCHHBIX y4YeOHBIX MpeaMeToB: «OKpYyXKarolmuid MHPY,
«buonorus. 5-7 knaces» u «dusnka. 7 KiIacey.

[Tpy u3y4eHnn XUMHUU MPOUCXOAUT (POPMUPOBAHHNE 3HAHMI OCHOBXMMHUYECKON HayKd Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JAEATEIbHOCTH 4YEJIOBEKa U KaK OJHOro U3
KOMIIOHEHTOB MUPOBOH KYJIbTYphI. 3a/1a4a y4eOHOro MpeiMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI
XUMHUYECKUX 3HAHMA — BaXKHEUIIUX (PaKTOB, MOHATUN, 3aKOHOB U TEOPETHYECKHUX IOJIOKECHUM,
JOCTYITHBIX 000OUICHWH MHMPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B MPHOOIIECHHH K
HAYYHBIM METO/IaM IMTO3HAHMSA NPU U3YYSHHUH BEIECTB M XUMUYECKUX PEaKIuil, B JOPMHUPOBAHUU U
pPa3BUTUHU TO3HABATEIBHBIX YMEHMM U HMX MPUMEHEHHH B Yy4eOHO-TIO3HABATENBHOM W Yy4eOHO-
HCCJIEIOBATENILCKOM N1eATEeIbHOCTH, OCBOCHUH IMPaBUJI 0€30MacHOr0 OOpallleHusl C BEIIeCTBaMU B
MTOBCEIHEBHOW KU3HU.

[Tpy u3yyeHUM XMMHUU Ha YPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUs BaXHOE 3HAUECHUE MPUOOpENn
TaKHe 1eJIU, KakK:

—  (opMupoBaHHE WHTEIUIEKTYAJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHMIO,
COTPYJHUYECTBY, CAMOCTOSATEIbHOMY MPUHATUIO pPEIIEHUH, CIOCOOHOM aJanTHpOBaThCS K
OBICTPO MEHSIIOIIUMCS YCIOBUSAM KHU3HU;

—  HamnpaBlIEHHOCTh OOYYEHUS Ha CHCTEMaTHYecKoe MPUOOIIEHNEe 00Y4aromuXcs K
CaMOCTOATENIbHOM  IO3HABATEJIbHOW  JEATEIbHOCTH, HAay4YHbIM  METOAaM  I[O3HAHUf,
(bOopMHUPYIOIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH KXUMUH;

— obecrieyeHne YCJIOBMM, CIIOCOOCTBYIOIIMX TNPUOOPETEHHIO OOYYaIOUIUMUCS OIIbITa
pa3HoOOpa3HON AESITEIBbHOCTH, MO3HAHMUS M CAMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAYCHHE JUISIPA3INYHBIX BUJIOB A€ATEIbHOCTH;

—  (opmupoBanue obmeil (GyHKIMOHAIBHON U €CTECTBEHHO-HAY4YHOH TpaMOTHOCTH, B
TOM YMCJIE YMEHUH OOBSICHITH U OLIEHUBATH SIBJICHUS OKPYXKAIOIIET0 MUPA, UCIIOJIb3Ysl 3HAHUS U
OMBIT, TOJYYEHHbIE MpPH M3YYEHUU XUMHH, IPUMEHATh HUX TMpU pPELIEHUH MpodieM B
MOBCEHEBHOM JXU3HU U TPYIOBOM AEATEIHHOCTH,

—  (opmupoBaHue y O0OyYarOUMXCSd TyMaHUCTUYECKMX OTHOULICHUH, MOHUMAaHHUSA
LIEHHOCTH XMMHUYECKUX 3HAHUH i1 BBIPAOOTKH 3KOJOTHYECKH L€IeCO00pPa3HOro MOBEIEHUS B
ObITYy U TPYNOBOM JEATEIBLHOCTH B IENAX COXPAHEHMsI CBOETO 3J0POBbSI M OKpYKaroIllen
IIPUPOJHON CPEIBI;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTE K CAMOKOHTPONIO U
CaMOBOCIIUTAaHUIO Ha OCHOBE YCBOEHHS OOIIEYeIOBEYECKUX IIEHHOCTeH, TOTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY MPODUIIS U HAMIPABIECHHOCTH JaJbHEUIIIEr0 00yUeHHUS.

OOmiee 4YMCIO 4YacoB, OTBENEHHBIX [UIA H3YyYEHHMs XUMHM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, cocrtaBiaser 136 uacoB: B 8 kimacce — 68 wacoB (2 waca B Hememo).



COJAEP)KAHUE OBYYEHUA

8 KJIACC
ITepBoHavajibHBIEe XUMHYECKHE IOHATHSA
IIpenmer xumuu. Pons XxumuM B KM3HM 4elOBEKa. XUMHUS B CHCTEME HayK. Tena M BellecTsa.
®usnyeckue CBOICTBA BEIECTB. ArperaTHoe COCTOsHUE BelecTB. [onsaTre 0 MeTonax no3HaHus B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3faesieHust CMECei.
ATOMBI U MOJEKYJbl. XUMHUUYECKUE 31eMEHThl. CHMBOJIBI XMMHUYECKHX 3J1€eMEeHTOB. [IpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.
Xumnueckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.3aKOH IIOCTOSHCTBA COCTaBa
BeniecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOcUTENbHAs MOJIEKyJIsipHas Macca. MaccoBasi 101
XUMHYECKOI'O DJIEMEHTA B COCUHECHHH.
KomnuectBo BemectBa. Mons. MomsipHas Macca. B3anMocCBs3p KOJIMYeCTBa, MAacchl M YHUCIA
CTPYKTYPHBIX €IWHUI] BelecTBa. PacuéTsl mo popMyITaMXUMHUECKUX COSAUHEHHM.
®uznyeckue U XUMHUYECKHE SBJICHUS. XUMHUECKas peakuus U €€ MpHU3HAKU. 3aKOH COXpPaHEHUs
Macchl BellecTB. XUMHUYecKue ypaBHeHus. Knaccupukanuss XMMHUYECKUX peakiuil (CoequHEHus,
pasoKEeHMS, 3aMeIIEeHUs, OOMEHA).
Xumuueckuii IKcnepumenm:
3HAKOMCTBO C XMMMUYECKOH MOCYJI0W, MpaBuiIamMu paboTsl B Ja00OpaTOpuu U NpuéMamMu oOpaIieHus
¢ nabopaTOpHBIM 000pyIOBaHHWEM, H3Y4YE€HHE W ONUCaHWe (U3NYECKUX CBOHCTB 00pa3IoB
HEOPraHMYECKUX BEIIECTB, HAOM0IeHNe PU3NIeCKUX (TUIaBICHUE BOCKA, TassHUE JIbJIA, PACTHPAHHE
caxapa B CTYyIIKe, KUIIEHUE U KOHJIEHCALUsl BOJbI) U XMMUYECKUX (TOpEHHE CBEYM, IPOKAIMBAHUE
MEJIHOM NIPOBOJIOKM, B3aUMOJEHCTBHME MeNla C KHUCIOTOM) sIBIEHUH, HaONIOJEeHUEe U OIHCaHHE
IPU3HAKOB IPOTEKAaHUS XMUMHUYECKHUX pEaKLUil (pa3iokeHHe caxapa, B3auMOJCHCTBUE CEpHOU
KHCJIOTHI C XJIOpUA0M Oapus, pasnoxenue ruapokcuaa meau (1) npu HarpeBanuu, B3auMojeiicTBue
xene3za ¢ pactBopoM cosnd meau (II), m3yueHue crmocoOOB pasliesieHus cMeceil: ¢ MOMOIIbIO
MarHuTa, (UIbTPOBaHHWE, BBIMApUBAHUE, TUCTUIUIALMSA, Xpomarorpadus, HpOBeIeHHE OUYUCTKU
MOBApEHHOM COJIM, HaOMIIO/IEHNE U ONMCAHUE PE3yJIbTaTOB MPOBEIECHUS OIbITA, WILTIOCTPUPYIOIIETO
3aKOH COXpPAHEHHs MacChl, CO3JaHIe MOJeNIel MOJIEKYI (IIapOCTEPKHEBBIX ).
Baskneiimue npeacTaBUTEIM HEOPIraHMYECKUX BellecTB
Bo3ayx — cmeck razoB. CoctaB Bo3ayxa. Kucinopoa — anmeMeHT u mpocTtoe BemecTBo. Haxoxnenue
KHUCIIOpO/a B Hpupoje, (pu3MuecKkue M XMUMHUYECKHe CBOMCTBa (peakuuu ropeHus). OKCHIBL
[Tpumenenue kucnopona. CrocoObl MOMyYeHHs KHCIOPOJa B J1aOOPaTOPUHM M MPOMBIIUIEHHOCTH.
KpyroBopot kucnopona B npupose. O30H — asIoTponHasi MOAU(PUKALUS KACIOPOa.
TennoBoit  3¢p¢exT XuUMHUUECKOM  peaklnu, TEepPMOXMMHYECKHWE  YpaBHEHHs, 0JK30- U
OHAOTEPMUYECKUE peakuuu. TOIUIMBO: yrojib M MeTaH. 3arpsA3HEHHE BO3/yXa, YCHJIEHUE
MapHUKOBOTO 3 (eKTa, pa3pylieHrne 030HOBOTO CIIOSI.
Bonopon — asnemeHT M mpoctoe BemecTBo. HaxoxaeHue Bojgopojga B Mpupoje, (Gusnyeckue H
XMMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI oyyeHus. KucioTsl u conu.
Monsipablii 00b€M ra3zoB. Pacdy€rbl mo XxuMuyecKuM ypaBHEHMSIM. DHU3UYECKHE CBONCTBA BOJIBI.
Bona xak pactBopurens. PacTBopsI.
HaceiieHHele 1 HEHaCBILLIEHHBIE pacTBOpBL. PacTBOpMMOCTH BemiecTB B Bojae. Maccoas 1o
BELIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOJAbl. OcHOBaHMsA. Posib pacTBOPOB B IPUPOJIE U B
JKU3HU 4YeoBeka. KpyroBopot Bozbl B IpUpoe. 3arps3HEHNE NIpUPOIHBIX BoA. OXpaHa U OYHUCTKA
MPUPOJIHBIX BOI.
Knaccudukanmust  Heopranmueckux — coegumHeHuid.  Oxcumpl.  Kiaccudukamwst  OKCHAOB:
cojieoOpa3zymomue (OCHOBHbIE, KHCIOTHBIE, aM(poOTepHble) U HecojeoOpasyromue. Homenknarypa
OKCUA0B. PU3NYECKUE U XUMUYECKHE CBOMCTBA OKCUIOB. IlosryueHne okcumos.
OcHoBanus. Knaccudukanust ocHOBaHUHN: MIETOYN W HEPACTBOPUMBIE OCHOBaHWA. HomeHkaTypa



OCHOBaHMH. PU3NYECKUE U XUMHUECKHE CBOMCTBA OCHOBaHUM. [loydyeHrne oCHOBaHUM.
Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kucnor. @u3nueckue U XMMUYECKUE CBOWCTBA
kucnot. Psan aktuBHoctu metauioB H. H. bekerosa. [loiryuenne kucior.

Conu. Homenkiarypa coseil. @uznueckue U XMMHUYECKHE CBOMCTBA COJIEH.

[Tonyuenue comnen.

['eneTnyeckas CBsA3b MEXK]y KJIACCAMH HEOPTaHUYECKUX COCIMHEHUM.

Xumuueckuii Ikcnepumenm:

KaueCTBCHHOE OMpEJCIICHHe COJEpKaHUs KHCIOpoJa B BO3JAyXe, IOJIydeHHe, coOupaHwue,
pacrlo3HaBaHWEe M H3y4YCHHE CBOWCTB KHUCIOPOAA, HAOJIOJICHWE B3aMMOJICHCTBHUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHSI BO3HMKHOBEHHUSI M TpPEKpalleHHs TopeHus (moxapa), 03HAKOMJICHHE C
oOpa3laMu OKCHJIOB U OMKMCAaHKE X CBOMCTB, MOJyYeHHUE, coOMpaHue, paclio3HaBaHue U U3yYeHHE
CBOMCTB Bojopojaa (TopeHue), B3auMmojeicTBue Bojgopona ¢ okcuaoM wmeaw (II) (Bo3mokHO
UCIIONIb30BaHUE BHJICOMATEPUAIIOB), HaOmIOJaeHHE OOpa3IOB BEHIECTB KOJUYECTBOM | MOJIb,
UCCJIEIOBAaHNE  OCOOCHHOCTEW  PAcTBOPEHUSI  BEIIECTB C  Pa3jM4YHOM  pPacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNpPEACIEHHOW MacCOBOM J0Jied pPAacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOABI C MeTaulaMH (HaTpueM U KaiblKeM) (BO3MOXXHO HCIIOJb30BaHHE
BUJIEOMATEPHAIIOB), HCCIEAOBaHUE OOpA3IOB HEOPraHWYECKUX BEIIECTB PA3IHYHBIX KJIIACCOB,
HaOJIOZICHUE W3MEHEHHUsI OKPACKHM HWHIUKATOPOB B PAacTBOpax KHUCIOT W IIEJIOYeH, H3y4YCHHE
B3aumoyeiicTBus okcuna meau (II) ¢ pactBopoM cepHON KHCIOTHI, KUCIOT C METalllaMu, PEaKIIHii
HEWUTpanu3aluu, NOJy4eHUEe HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJJHOTO METaJlJIa IPYTUM U3
pacTBopa COJIM, PEUICHHE OHKCIEPUMEHTAIBHBIX 3aJady 1o TeMe «BaxHenmme Kiacchl
HEOPraHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3akoH u Ilepuoguyeckass cucremMa xuMuUYecKux 3JiemeHtoB JI. H.
MenpeneeBa. Ctpoenne aroMoB. XMMHYeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[lepBple TIOMBITKH KIACCU(UKAIMA XUMUYCCKHX JJEMEHTOB. [loHSATHE O Tpymmax CXOTHBIX
AJIEMEHTOB (IEJIOYHBIC U IETOYHO3EMENIbHBIC METAJUIbI, TAJIOTeHBI, HHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(poTepHbIe OKCUABI U TUIPOKCUIBI.

Ilepuoanueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux snemeHToB /. M. Menneneesa.
Kopotkonepuonnas wu mmHHONEepuoaHas ¢opmbl [lepuogndeckoil CHCTEMBI  XUMHUYECKHX
anemeHToB J[. . MenaeneeBa. [lepuoast n rpynmnbsl. @U3nyeckuii CMBICI MOPSIKOBOIO HOMEpA,
HOMEPOB NepruoAa M IPYHIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX saep. M3orombl. OnekTpoHbl. CTpOE€HHE 3IIEKTPOHHBIX
obOoouek atomMoB mepBbiX 20 xumMudeckux diemMeHToB Ilepuoamueckoit cuctemsr J[. U.
MengeneeBa. XapakTepUCTHKa XMMHUYECKOTO 3JIEMEHTA IO €ro mnoJIokeHuto B lleproamueckoit
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUsI paJuyca aTOMOB XHWMHMUYECKHX DJJIEMEHTOB, METANIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IpyNIaM U MepUoIaM.

3nauenne llepmomnyeckoro 3akoHa u I[leprogMvecKoil CHUCTEMBI XHUMHYECKHUX JJIEMEHTOB IS
pa3BuTHsA Hayku U npaktuku. J[. . MenneneeB — y4€HbIl UTPaKIaHNH.

Xumuyeckasi cBs3b. KoBaneHTHast (TONsipHAsT W HETMOJSPHAsi) CBS3b.
DIIEKTPOOTPULIATETILHOCTh XUMHUUECKHUX AJIEMEHTOB. lOHHAs CBS3b.

Crenenb oxucieHus.  OKHUCIUTEIbHO--BOCCTAHOBUTENIbHBIE  PEAKIIUH.

ITpouecchl oOkucneHns 1 BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHrue oOpa3lloB BEIIECTB METAUIOB W HEMETAIJIOB, B3aUMOJICHCTBHE THIPOKCHIA IIUHKA C
pacTBOpaMH  KHCIIOT W  IIEJOYel, TMPOBEJEHUE OMNBITOB, WUIIOCTPUPYIOIIUX MNPUMEPHI
OKHCIUTENbHO-BOCCTAHOBUTEINBHBIX PEAKINI (TOpEHHE, PEAKIIH PA3JI0KEHUS, COSAUHEHUS).
Mescnpeomemnuwie ceéa3u



Peanmzanusi MeXNpeaIMETHBIX CBSI3€d MPU U3YYEHUHM XMMHHU B 8 KJIACcCE€ OCYIIECTBIISIETCS 4Yepe3
WCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TMOHSATHH, TaK W TIOHATHH, SBISTIONTUXCS
CHUCTEMHBIMU JJII OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO01re eCTeCTBeHHO--HAYYHbIC TIOHSATHS: HAyYHBIH (DAaKT, TUTIOTE3a, TEOPHsl, 3aKOH, aHAJIU3, CUHTE3,
Kiaccuukanus, MEePUOJIUYHOCTh, HAOIIOEHHUE, OSKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEpPEHUE,
MO/IEIIb, SIBIICHHUE.

®dusnka: Marepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJI, U30TOMBI, PaAUOAKTUBHOCTD,
MOJIEKYJIa, JCKTPHUSCKHUNA 3apsili, BEIIECTBO, TEJO, 00BEM, arperaTHOEe COCTOSIHHE BEIIECTBA, ras,
du3HYECKUEe BEIMUUHBI, €IMHULIBI H3MEPEHHUS, KOCMOC, TUTAHETHI, 3BE3/1bI, COHIIE.

buonorwus: hboTocunTes, nbxanue, ouocdepa.
['eorpadus: armocdepa, rumpocdepa, MUHEpPAIbl, TOPHbIE IOPOJBI, IOJIE3HBIE HCKOIAEMBIE,
TOILUIUBO, BOAHBIE PECYPCHI.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMAA INPOI'PAMMBbI 11(0)
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JJUYHOCTHBIE PE3YJbTATbDI
JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIETr0 0O0pa30BaHUs JOCTUTAIOTCS B
Xoae 06y‘~IeHI/I$[ XUMHUHU B €COAUHCTBC y‘-Ie6HOI71 158 BOCHHTaTeJII)HOfI HCATCIIBHOCTU B COOTBCTCTBUU C
TPATUIIMOHHBIMH POCCUHCKUMH COIHOKYJIBTYPHBIMH M JIYXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH,
NPUHATHIMH B OOIIECTBE NpaBWIAMH W HOPMAaMH IOBEICHHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOIIO3HAHUsI, CAMOPA3BUTHUS U COIMATM3AIUU 00yJarOIIIXCSI.
.HI/ILIHOCTHBIG pe3y.HbTaTI)I OTpa)KaIOT TOTOBHOCTH O6y‘~IaIOHII/IXC$[ pyKOBOIICTBOBaTI)Cﬂ CHCTCMOﬁ
MO3UTUBHBIX I[EHHOCTHBIX OPHUEHTAIMH U PACHIMPEHUE OINbITa JCITCILHOCTH Ha €€ OCHOBE, B TOM
YHCIIE B YaCTH:

1) narpuoTnyecKoro BOCIMTAHUS:
LIEHHOCTHOI'O OTHOLICHUS K OTEYECTBEHHOMY KYJIBbTYPHOMY, HCTOPUYECKOMY W HAyYHOMY
HacCJICIU0, IIOHMMaHUA 3HA4YCHUA XI/IMI/ILIGCKOI\/JI HayKI/I B JKH3HH COBpeMeHHOFO O6HI€CTBa,
CIIOCOOHOCTH BIIAJETh JOCTOBEpHON HH(pOpManMeld O MepeloBBIX JOCTHKEHUSX U OTKPBITHIX
MHUPOBOH U OTEUYECTBEHHON XMMHH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOMCTBE MHUpa
u 00111eCcTBa;

2) rpaskIaHCKOro BOCHUTAHMS:
IIPEJICTABICHNUS] O COLIMAIBHBIX HOPMAaxX M MPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE,
KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Yy4eOHO-HCCIIE0BATEIbCKOM,
TBOPUECKON M JPYruxX BHJAX JEATEIbHOCTH, TOTOBHOCTH K pPa3sHOOOpa3HONl COBMECTHOM
NeSITeIbHOCTH TPU BBINIOJIHEHUH Y4YeOHBIX, MMO3HABATENbHBIX 3a/1a4, BBIMOJHEHHH XUMHYECKUX
HKCIEPUMEHTOB, CO3JaHUU  y4eOHBIX TPOEKTOB, CTPEMJICHMS K B3aUMOIIOHMMAHHUIO U
B3alMOIIOMOIIH B IpOIECCe ITON y4eOHOI NesSTeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE
U TIOCTYNKHU CBOMX TOBApPHUIIEH C MO3UIIMK HPAaBCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:
MHUPOBO33PEHUYECKUE TPEJCTABICHUS O BEIIECTBE U XUMHYECKOM pPEaKIMH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIIOIIME OCHOBY JUJISi MOHUMAaHUS CYIIHOCTH
HaY4YHOH KapTHHBI MHpa, MpPEJCTaBIeHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSA MPUPOIH,
B3aMMOCBS35X YEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XMMHUH B IIO3HAHUU ITHX 3aKOHOMEPHOCTEN;
MO03HABATEJIbHbIE MOTHUBBI, HAPaBJICHHbIE HA MOJTYYEHHE HOBBIX 3HAHHUM [0 XUMHUHU, HEOOXOAUMbIE
JUIsl OOBSICHEHUS! HaOJI0/IaeMBIX TPOIIECCOB U SIBJICHHM, MO3HABATENbHON, MH(GOPMALMOHHONH H
YUTATENICKOM KYJIBTYphl, B TOM 4YHCIIE HAaBBIKOB CaMOCTOSTEIbHOH paboThl C Yy4eOHBIMHU
TEKCTaMH, CIPaBOYHOMN



JUTEPATypO, JOCTYIHBIMH TEXHUUECKUMH CPEICTBAMU HH(POPMALIMOHHBIX TEXHOJIOTHI];
UHTEpeC K OOYYEHMIO U I03HAHMIO, JH0003HATEIbHOCTb, I'OTOBHOCTh M CHOCOOHOCTH K
camM000pa30BaHMIO, MPOEKTHOW M MCCIEI0BATEIbCKON AEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HANpaBJICHHOCTH M YPOBHs 00yUEHUS B TAJIbHEHIIIEM;
4) popMupoBanus KyJIbTYPbI 310POBbI:

OCO3HAHHE IICHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 370POBBIO, YCTAHOBKHM Ha
30pOBBI  00pa3 >KU3HU, OCO3HAHHME TIOCIEJACTBUA M HENPUATHE BPEIHBIX MPUBBIUECK
(ynorpeOsieHUsI aJKOTrojisi, HAPKOTUKOB, KYpEHHUs), HEOOXOAMMOCTH COOJIIOJCHHS IPAaBHI
0€30I1aCHOCTH TP 00pALIEeHUH CXUMUYECKUMU BELIECTBAMU B OBITY U peaibHOH KU3HU;

5) rpynoBoro BocniuTanus:
UHTEpEC K MPAKTHUYECKOMY H3YUEHHUIO Mpodeccwii M Tpylda pa3iiuyHOro poja, yBaKEHHE K
TPyLy M pe3yjbTaraM TPYyIOBOH JACATENbHOCTH, B TOM 4YHMCIE HAa OCHOBE IIPUMEHEHUs
IOPEIMETHBIX 3HAaHUH 10 XHUMHUHM, OCO3HAHHBIM BBIOOD WHAMBUAYAIBHOM TpaeKTOpUU
IPOJOJDKEHHUs 00pa3oBaHMUsA C Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMMH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEemHOW Mpo(ecCHOHANBHON AEATEIbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHH, TOTOBHOCTD a/IalITUPOBATHCS B IPOPECCHOHATIBHON cpere;

6) sxosiormueckoro BocnuTAHMS:
9KOJIOTHYECKH ILieJecoo0pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOYHHUKY KH3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBAaHMsI, TOHHUMaHUE LIEHHOCTH 3[I0pOBOro M Oe3omacHoro oOpas3a >KU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (U3NYECKOMY M ICUXMYECKOMY 30pPOBBIO,
OCO3HAHME IIEHHOCTH COOJIIOJEHUS TMpaBuil O€30MacCHOTO IOBEACHMS NpU pabore cC
BEIIECTBAMH, a TAKXKE B CUTYAIIHIX, yTPOKAIOIINX 3I0POBBIO U )KU3HU JIIOJIEH;
CIIOCOOHOCTH IPUMEHATH 3HAHMS, MOJIydaeMble MPU U3YYCHUU XUMHH, JUIS PELICHHUs 3ajad,
CBSI3AHHBIX C OKPYKAIOLIECH MPUPOJHOW CPENOM, NI MOBBILIEHUS YPOBHS SKOJOTMYECKOM
KYJBTYpBI, OCO3HAHUS TII00ATBHOTO XapaKTepa SKOJIOTUIECKUX MPOOIeM U MyTel UX peuieHus
MOCPEACTBOM METO/IOB XMMUU, SKOJIOTHYECKOTO MBIIIICHUS, YMEHHSI PYKOBOJCTBOBATHCSA UM B
MIO3HABATEJIbHON, KOMMYHUKATUBHON U COLIMAJIBHOM MPAKTHUKE.
METAIIPEAMETHBIE PE3YJIBTATBI
B coctaBe wMmeTampeaMETHBIX pE3yNbTAaTOB BBIAEISAIOT 3HAYUMblE Ui (POPMHUpPOBAHUS
MHUPOBO33pEHUs OOIICHAayUHbIe MMOHATHUS (3aKOH, TEOpus, MPUHIMI, THIOTE3a, PaKT, cUCTEMA,
npolecc, IKCIEPUMEHT U JIPYToe.), KOTOpbIe UCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX yUEOHBIX
npeaMeTrax U IMO3BOJSIIOT Ha OCHOBE 3HAHMM U3  3TUX MNpeaMeToB  (OpMHUPOBATH
IPEJICTAaBICHUE O LEJIOCTHOM HAay4YHOH KapTHMHE MUpa, U YHHBEpCalbHbIE yUyeOHbIE NEHCTBUS
(mo3HaBaTenbHbIE,  KOMMYHHKAaTHUBHBIE,  pEryJSTHBHBIE),  KOTOpblE  OOECIEUMBaIOT
(dopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOH
JESATEIIBHOCTH.
ITo3naBaTebHbIe YHHMBepcajbHble Yy4deOHble eiicTBusA ba3oBblie
JIOTHYECKHUeE AeHCTBUA:
YMEHHMSI UCTOJIb30BaTh MPUEMBI JJOTMUYECKOIO MBILIUIEHUS NIPH OCBOCHUM 3HAHUMN: PAacCKpBIBATH
CMBICJI XHMHUYECKHUX TMOHATUH (BBIACNATH MX XapaKTepHble NPU3HAKH, YCTAHABJIMBATH
B3aMMOCBSA3b C JIPYTUMH TOHSATHSAMH), HCIOJIb30BaTh MOHATHS JUIsl OOBSCHEHUS OTAEIbHBIX
(bakToOB U SBJICHUH, BBIOMPATh OCHOBAaHUS W KPUTEPUHU Ui KIacCUPHUKAIUM XHUMHUYECKUX
BEUIECTB M XHUMUYECKUX pEAKIMH, yCTaHABIMBaThb NPUYUHHO-CIEACTBEHHBIE CBA3HM MEXAY
00BEKTaAMU H3YUEHHsI, CTPOUTH JIOTUUECKUE PACCYXJEHUsS (MHAYKTUBHBIC, JIEAYKTUBHBIE, 110
AQHAJIOTUHN), I€TIaTh BHIBOJBI U 3aKIIIOUCHHUS;
YMEHHE MPHUMEHSTh B MPOLECCe IMO3HAHUS NOHATUA (MpPEeIMETHbIE U MeTalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIHOJb3yeMble B XHMHH, MPeoOpa3oBbIBATh MIUPOKO



MIPUMEHSEMbIE B XUMUU MOJIETbHBIC MPEICTABICHUS — XUMUYECKUA 3HAK (CHMBOJI JJIEMEHTA),
XuMHu4eckass (opMyna M ypaBHEHHE XHMHYECKOM peakuuu — TpU peHIeHUH YydeOHO-
IIO3HABaTCJIbHBIX 3aJa4, C y’-IéTOM 9TUX MOJICIIBHBIX HpeHCTaBHCHI/Iﬁ BBIABJIIATH nu
XapaKTEepPU30BaTh CYIIECTBEHHBIC MPU3HAKUA HU3YYaeMbIX OOBEKTOB — XMMHYECKHUX BEIICCTB H
XUMUYECKUX PEaKIMi, BBIABIATH OOIIHUE 3aKOHOMEPHOCTH, MPUIMHHO-CIICJCTBEHHBIE CBSI3U H
HNPOTUBOPEUUS B U3YYAEMBIX IIPOLIECCAX U SIBICHUAX.

Ba3oBrble ncciienoBaresLcKue JelCTBUA:

YMGHI/IG HUCIIOJIB30BATh ITIOCTABJICHHBIC BOHpOCBI B KAQUYCCTBEC I/IHCTp}IMeHTa IIO3HaHHA, a TAKXKC B
Ka4eCcTBE OCHOBBI JUIsl (HOPMUPOBAHMS THIIOTE3bI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CY)XJICHU;

IPUOOpETEHUE OMbITa [0 IUIAHUPOBAHHUIO, OpPraHU3alUU W IPOBEICHUI0 YUYEHHUYECKHX
HKCIIEPUMEHTOB, YMEHUE HaOJ0aTh 3a XOJOM IPOIECcca, CaMOCTOATEIbHO MPOTHO3UPOBATH
ero pe3yJabrar, GopMyIupoBaTh 0000IIEHHS ¥ BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMS, COCTABIISATh OTYET O MPOJICTaHHON padoTe.

PabGora c undgopmanueii:

yMEHHUE BBIOMpATh, aHAIM3UPOBATH M WHTEPIPETUPOBATh MH(GOPMAIMIO PA3IUYHBIX BHUIOB U
dbopM npeacTaBIeHUSs, MOTYYaeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJsApHAs TUTepaTypa
XUMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE MOCOOus, pecypchl HHTepHeTa), KpUTHYECKH
OLICHUBATh NIPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HH(OpMaLIHIo;

yYMEHHE MPUMEHSTHh Pa3IMYHBIE METOJBI M 3alpOChl NMPH MOUCKE U 0TOOpe MH(pOpMAIMH H
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX [JISl BBIMOJIHEHHS] YYEOHBIX M TO3HABATEIbHBIX
3aJad  ONMpEAENEHHOTO0  TUMA, TNPUOOPETEHHE OmbITa B  OOJIACTH  HCIIOJIB30BAHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHMH, OBJAJCHHE KYJIbTYpOH aKTHBHOTO
UCIIOJIb30BAaHUsl PA3IUYHBIX TOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BHIOMpATh ONTHMAIBHYIO
dbopMy mpencTaBieHus MUHPOPMAIMK U HLIIOCTPUPOBATH pelIaeMble 3a/ladll HECIOKHBIMU
cXeMaMH, JrarpaMMaMu, JpyruMu popmMamMu rpauKu 1 UX KOMOMHALIUAMUY;

YMEHHE HCIOJIb30BaTh M aHAIM3MPOBAaTh B Tporecce y4eOHOW W HCCIeN0BaTEIbCKOU
NEeSITeIbHOCTH HMH(GOpPMAIMIO O BIMSHUM HPOMBIIIJICHHOCTH, CEJIbCKOIO XO34HCTBA H
TPAHCIOPTA Ha COCTOSTHUE OKPY>KaIoLIe MPUPOTHOM Cpeibl.

KoMMyHuKaTHBHBIE YHHBePCAJIbHbIE y4eOHbIe 1elicTBHA:

YMEHHUS 33J1aBaTh BOMPOCHI (B XOJ€ nuagora u (Uiu) IUCKYCCUM) TI0 CYIIECTBY OOCYKIaeMon
TeMbl, (HOPMYTUPOBATH CBOU MPEAJIOKEHUS OTHOCUTENIBHO BBIOJHEHUS IPEATIOKEHHOM
3a/1a4i;

YMEHUS TPE/ICTaBIIATh MOJyYE€HHbIE PEe3yIbTaThl MO3HABATEIBHOM AEATENbHOCTH B YCTHBIX U
NUCHMEHHBIX TEKCTax; JeNaTh NPE3CHTAIMI0 PpPe3yJbTaTOB BBITIOJTHEHUS XHUMHUYECKOTO
AKCIIEpUMEHTA (JJA0OpAaTOPHOTO OIbITa, JAOOpaTOPHON pPabOTHI MO HCCIEIOBAHUIO CBOMCTB
BEIIECTB, Y4€OHOTO MMPOEKTA);

YMEHUSI y4eOHOTrO COTPYAHHMYECTBA CO CBEPCTHMKAMHM B COBMECTHOH IO3HaBaTENbHOW U
UCCIIEIOBATEIICKON JIESITEIHHOCTH TPH PEIICHNH BO3HUKAIOUIMX MpoOJeM Ha OCHOBE ydéTa
OOLIMX HHTEPECOB M COIJIACOBaHMS MO3MLUN (00CYyXaeHUs, OOMEH MHEHHSIMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIIMS COBMECTHBIX JIEHCTBHIA, ONIpE/IeIEHUEe KPUTEPUEB TI0 OIEHKE KauecTBa
BBITIOJTHEHHON pa0bOTHI U IPYTHE).

PeryisiTuBHBIe YHHBepcalbHbIe YUeOHbIe AelicTBUA:

YMEHHUE CaMOCTOSITEJIbHO OIpPEeNATh LEIH JesTeIbHOCTH, IUIAHUPOBaTh, OCYLIECTBIATH,
KOHTPOJIMPOBATh W TPH HEOOXOJAWMOCTH KOPPEKTUPOBATh CBOIO JIEATEIHHOCTH, BBHIOMPAThH
HaubOosnee H¢¢eKTuBHbIE CINOCOOBI pelleHuss Y4eOHbIX U TO3HaBaTENbHBIX  3ajad,
CaMOCTOSITENIFHO COCTAaBJISATh WIM KOPPEKTHPOBATH MPEUIOKEHHBIH alrOpUTM JAEHCTBHM NpU



BBIOJIHEHUM 33JaHUN € y4ETOM IOJTYYEHHUS HOBBIX 3HAHUM 00 H3yyaeMbIX OOBEKTax —
BELIECTBAX U PEAKLMSX, OLIECHUBATh COOTBETCTBUE MOJYUYEHHOTO Pe3yJbTaTa 3asBJICHHOMN LENH,
YMEHUE UCIIONIb30BaTh U AHAIIM3UPOBATh KOHTEKCTHI, IIPEJIaracMbIe B YCJIOBUU 3aJaHUN.
INPEAMETHBIE PE3YJIBTATbBI

B cocraBe nmpenMETHBIX pe3yJabTATOB IO OCBOGHHIO 0O0S3aTENILHOTO  COJACpIKaHMUS,
YCTAHOBJICHHOTO JaHHOH (enepanbHoil pabodeid MHpOrpaMMoOid, BBIAENSAIOT: OCBOCHHBIC
0o0y4aromuMuUCsT HaydHbIe 3HAHUS, YMEHHMS M CHOCOOBI ACWCTBUH, cnenuduueckue s
npeaMeTHON o0nacTu «XuMHs», BHIbl JESITEIbHOCTH 10 IOJIyYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaly, Npeodpa3oBaHUIO U IPUMEHEHHUIO B Pa3IMUHBIX YUYEOHBIX U HOBBIX CUTYyallUsX.
K koHuy oOyueHuss B 8 kJiacce IpeAMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C()OPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHHM:

® packpplBaTb CMBICI OCHOBHBIX XHMMMUYECKHUX IOHSATHM: aTOM, MOJEKYJIa,
XUMUYECKHM JJIEMEHT, IIPOCTOE BEUIECTBO, CJIOKHOE BELIECTBO, CMECh
(omHOpOIHAs M HEOAHOPOAHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs AaTOMHas |
MOJIEKYJISIpDHAsl Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas
J0J1s1 XUMUYECKOI'0 3JIEMEHTa B COEAMHEHUH, MOJISIPHBIH 00BEM, OKCHJI, KUCIIOTA,
OCHOBAaHME, COJIb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHMCICHHUS, XMMHYECKas
peaknust, Kiaccu(uKays Peakuii: peakliui COeINHEHHS, PEaKIIUU pa3IoKeHus,
peakiMM 3aMelleHus, peakluu oOMeHa, 5K30- U HHJOTEPMUYECKHE DPEaKIUH,
TEIUIOBOU 3(PQEKT peakuuu, siApo aToma, IEKTPOHHBIA CIOW aToma, aTOMHas
opOutanp, pamuyc aToMa, XWUMHUYECKash CBS3b, NOJSApHAs M HEMOJSpHAs
KOBAJICHTHAsI CBSI3b, NOHHAS CBA3b, MOH, KATHOH, AHUOH, PaCTBOP, MaccoBas A0
BelleCTBa (MIPOLEHTHAsl KOHLIEHTPALUs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX NOHATUN U IPUMEHATD 3TH
MIOHSTHSI TIPU ONMCAHUM BELLECTB U UX NPEBPAILEHUH;

e HCHOJb30BATh XMMUYECKYI0 CHUMBOJIMKY JAJISI COCTaBJICHHs (DOpMyN BEIIECTB U
YpaBHEHUN XUMUYECKUX PEAKIUN;

e OINpeAessATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEICHb
OKHCJICHHUS JIEMEHTOB B OMHApHBIX COEJAMHEHMSX, MPUHAUIEKHOCTh BELIECTB K
onpefeIEéHHOMY KJaccy COE€OUHEHHH 1o ¢opMyiaM, BUJ XHUMUYECKOW CBS3U
(xoBaJIeHTHas! M MIOHHAs1) B HEOPraHUYECKUX COETUHEHUSX;

e packpeiBatb  cMbicn  Ilepumommueckoro  3axkona [l M.  Menneneesa:
JEMOHCTPUPOBaTh  IIOHMMAaHUE  IEPUOAUYECKOM  3aBHCHUMOCTH  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB OT MX mojoxeHus B [lepuonnyeckoil cucreme, 3aKOHOB
COXpaHEHUsT MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-- MOJIEKYJISIPHOTO
ydeHus, 3aKoHa ABOrajpo;

e ONHCHIBaTh W XapakTepu3oBaTh TabmuuHyo (opmy Ileproauueckoil cucTembl
XUMHUYECKUX AJIEMEHTOB: pa3jiNyaTh MOHATHS «IJIaBHAs MoArpymnmna (A-rpymnmna)» u
«mmobounast noarpynna (b-rpynma)», maneie u OoJblie TEPHOJBI, COOTHOCUTH
o0o3HaueHus, KoTopele wuMmeroTcs B Tabmuue «llepuonuueckas cucrema
xumuueckux 3nemeHToB [[. Y. MeHneneeBa» ¢ 4YUCIOBBIMM XapaKTEpPUCTUKAMU
CTPOEHHsI aTOMOB

XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsia siapa, oOliee YUCiIO IEKTPOHOBH paclpeieIeHue uxX
T10 3JIEKTPOHHBIM CJIOSIM);
° KJ'IaCCI/I(i)I/IIII/IpOBaTI) XUMHNYECKHUEC JJIEMECHTHI, HCOPraHN4YCCKUC BEUICCTBA,
XMMHUYECKHE peaklnu (110 YUCIY U COCTABY YYAaCTBYIOLIUX B PEAKI[MMBELIECTB, I10
TerioBoMy 3G deKTy);



XapakTepU30BaTh  (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa  BEIECTB
pa3IMYHBIX KJIAccoB, MOATBEPXKAAas OMNMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOLIUX XUMUUYECKHUX PEAKLIUN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KadeCTBEHHOI'O
COCTaBa, BO3MOYKHOCTU INPOTEKAHUS XMMHUYECKHMX IPEBpAILEHUN B PAa3IMUHBIX
YCIIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYKO MacChl BELIECTB,
MacCOBYIO JOJI0O XMMHUYECKOTO 3JIEMEHTa Mo (opMysie COCAMHEHHUS, MACCOBYIO
JIOJIK0 BEILIECTBA B PACTBOPE, MPOBOJUTH PACUYETHI MO YPABHEHUIO XHUMHUYECKOU
peakuuu;

MIPUMEHATh OCHOBHBIE OIEPALMUA MBICIUTEIbHON JEATEIBHOCTH — aHaIU3 HU
CHHTE3, CpaBHEHHE, 0000IIEHHEe, CUCTEMATU3AINIO0, KIIAaCCH(HUKAIINIO, BBISBICHHE
IIPUYMHHO--CIIEJCTBEHHBIX CBSI3¢ — JUISI H3Y4YEHMsI CBOMICTB BELIECTB U
XUMHUYECKHUX pEeaKlui, eCTECTBEHHO-HAyYHbIE METO/bl MMO3HAHUSI — HAOJI0/IeHNE,
U3MepeHue, MOACITMPOBAHNE, IKCIIEPUMEHT (pealbHbIA U MBICIICHHBIN);

ClIeZIOBaTh TpaBWJIaM TOJb30BAHUS XHMHUYECKOH TIOCYIOW W J1a0OpaTOpHBIM
000pyZIOBaHUEM, a TaK)Ke MPaBUIaM OOpAIICHUS C BEIIECTBAMHU B COOTBETCTBHU C
WHCTPYKUHUSMU 110 BBINOJHEHUIO JA0OPATOPHBIX XUMHUYECKHMX OMNBITOB IO
MOJIYYEHUI0O U COOHMpaHUIO ra3000pa3HBIX BEIIECTB (BOAOPOJAa M KHUCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C OINPEACIEHHOM MAaCCOBOM JOJIEM PAacCTBOPEHHOIO
BELIECTBA, IUIAHUPOBATh M IPOBOJAUTH XUMHUYECKHE HKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB ILEJIOYEH M KHUCIOT C MOMOILBK HWHAMKATOPOB
(makmyc, (dbeHondTaneuH, METHJIOPAHK u apyrue)



TEMATHYECKOE INTAHUPOBAHHUES KJIACC

KoaudecTBO 4acoB

Ne HaunmeHnoBaHue pa3jiesoB u DJIeKTpOHHbIe (HH(pPOBHIE)
n/n TeM IPOrPaMMbI Beero KoHTpoibHBIE IIpaxTHyeckne 00pa3oBaTebHbIE PeCypehl
padoThI padoThI
Pa3nen 1. [lepBoHaya/ibHbIe XUMUYECKHE MOHATHS
XuMuss — BakHas 00JacTh
€CTECTBO3HAHUS u bubmuorexa [JOK
L1 MPaKTUYECKON IeITEIIbHOCTH > 0 2 https://m.edsoo.ru/7f41837¢
YernoBeKa
12 BeliectBa 1 XuMHueckue 15 | 0 bu6mmoreka [IOK
' peakiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nes 2. Baskneiiume npeacTaBuTe M HEOPraHNYECKUX BEIECTB
71 Bosnyx. Kucnopon. [lonsarue 6 0 0 bubmuoreka [IOK
’ 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bogopon. [lonstue o g 0 1 bubnuoreka [IOK
' KHCIIOTAaX¥ COJISIX https://m.edsoo.ru/7f41837¢
)3 Boma. PactBopsl. [lonarue 06 s 1 1 bu6mmoreka [IOK
' OCHOBaHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHEIE KJ1acChI 1 | | bu6nuoreka [JOK
' HEOPraHUYECKUX COETMHEHUIN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasnen 3. Ilepnoanueckuii 3axkoH u [lepuoanyeckasi cucrema xumuieckux 3jemenToB JI. M. MenaeneeBa. CTpoeHne aToMOB.
XI/IMl/l‘leCKaﬂ CBA3b. OKI/ICJII/lTe.JIbHO-BOCCTaHOBHTeJIbHLIe peamn/m



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

Ilepronuueckuii  3aKOH U
I[epuonuyeckas cucrema bubmmnorexa IIOK
3.1 XHMHYECKHX 3eMeHToB [[. M. 7 0 0 https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue atoma
XumMudeckas CBSI3b.
3.2 OKHCIHTENBHO- 8 1 0 bubmorexa [IOK
BOCCTAHOBHTEJIbHbIE PEAKLIHH https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
4 15
TOTO 10 pasAciy https://m.edsoo.ru/7f41837¢
bu6mmoteka [IOK
P 3 1 0
CICPBHOC BpeMi https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I1IO 68 5 5
[TPOIT'PAMME
INOYPOUYHOE IINIAHUPOBAHHUE
8 KUIIACC
KosmmuecTBo yacoB JJIeKTPOHHbBIE
Ne Mara uuppoBbIe
n/m  [Temaypoka Beero Kourposnpubie  [IpakTuueckHe |y3yyenmsi  0GpasoBaTeibHbIe
padoThI padoThI pecypcesI
1 [Ipenmer xumuu. Ponp XUMHUM B KU3HU 1 0 0 bu6mmoteka [IOK
yenoBeka. Terna u BelecTna https://m.edsoo.ru/ff0d210c
) IlonssiTie 0 MeTo/ax TMO3HAHUSA B | 0 0 but6mmoreka [JOK
XUMHH https://m.edsoo.ru/ff0d227¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Ipaktuyeckas padora Ne 1 «IIpaBuna

3 paboTel B J1a0OpaTOpUM H  MPUEMBI bubmiorexa TIOK
oGpaleHns ¢ 1ab0paToOPHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM

4 Uucteie BemectBa 1 cMecu. CriocoObl bubmmoreka [JOK
pazzieneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota No 2

S <<l£)a3ﬂeneHHe cpMeceﬁ (Ha mpumepe brbmmorexa HOK
OUHCTKH TTOBAPCHHOM COMH)» https://m.edsoo.ru/ff0d28¢c8

bu6mmoteka [IOK

6 AATOMEI I MOTTEKYTE! https://m.edsoo.ru/ff0d2a6¢

. XMMUYECKHE  DBJIEMEHTHI. 3HaKu bubmuortexa [JOK
(CUMBOJIBI) XUMUYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie 1 CIIOKHBIE BEIIECTBA bubmmorexa LOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE buomioreia LOK

https://m.edsoo.ru/ff0d2d50
3aKOH TOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumuyeckas popmyia. BaneHTHOIfTL brbmorexa [IOK
ATOMOB XMMHYECKUX JICMEHTOB https:/m.edsoo.ru/ff0d2eae

1 OTHOCHTEITbHAS aToOMHast Macca. bubmuorexa [JOK
OTHOcHTENBbHASI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c

12 MaccoBass 10Jd XHUMHYECKOTO bu6nuoreka [JOK
DJIEMEHTA B COCTMHEHUHT https://m.edsoo.ru/ff0d350c

13 KomuyectBo BemectBa. MoJb. bu6nuoreka [JOK

MousipHast Mmacca

https://m.edsoo.ru/ff0d5230
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du3nyecke U XUMHUYCSCKHE SIBJICHHUS.

bubmuorexa [JOK

14 1
XuMudeckasl peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku W yCIOBUS TMPOTEKAHHS ] bubmmoreka [JOK
XUMHUYECKHUX pPEeaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpAHEHHUsT MacChl BELIECTB. 1 bubmmoreka [JOK
XUMHUYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BrrauciieHus: KOJIM4ecTBa, MacChl
17 1 bubmnoreka [LIOK
BEIECTBA IO YPAaBHEHUSAM XHUMHUYECKUX
. https://m.edsoo.ru/ff0d5708
peakuui
Krnaccupukanus XUMHYECKUX pPEaKIIHid
18 (COeMHEHHs, PA3IOKEHNS, 1 bubimorexa [IOK
3aMelLeHIs, OOMEH) https://m.edsoo.ru/ff0d3{34
M. B. JIOMOHOCOB — y4€HBIil-
19 SHIUKJIOTIETUCT O6o6myelime u 1 bubamorexa LOK
e . https://m.edsoo.ru/ff0d40c4
cucTeMaTH3alys 3HaHUH
20 KontponbHast padota Nel o teme 1 bubmuoreka [IOK
«BerecTBa 1 XUMUYECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razoB. Cocras 1 bubmuoreka [IOK
Bo3ayxa. Kucnoposn — aneMeHT u https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
du3nuecKkue U XMMUYECKUe CBONCTBA - OK
22 KHUCIOpoAa (peakiuu OKHCICHHMS, 1 nommorexa 1
https://m.edsoo.ru/ff0d4614
ropenue). [lorsTue 06 okcumax
Crnioco6 oyue ciopoaa
23 " bl TOMYHCHIDT IHeropota B 1 bu6mmoreka [IOK

mabopaTopur W MPOMBIIIJIEHHOCTH.

[Ipumenenue kucmopoaa

https://m.edsoo.ru/ff0d497a
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TemmoBoii 3P PeKT XUMUIECKON peaKinuu,
MOHSATHE 0 TEPMOXUMHUIECKOM

bu6nmmoreka [IOK

24 YpaBHEHUH, YK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUUYECKUX PEAKIUIX
TormmBo (HedTh, yromb M MeETaH). BuGmorexa LIOK
25 3 6 1
ATPASHEHIC BOSAYXd, CHOCODHL €To https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
[TpakTuyeckas padora Ne 3 mo Teme
b K
26 «[lonydyenne u cobupaHue KHUCIOPOAA, 1 uomHotexa LO
. https://m.edsoo.ru/ff0d4ae2
M3Y4YECHHE €ro CBOICTB
7 Bonopon — »JIeMeHT W MpocToe 1 bu6mmoreka [IOK
BelecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
23 dusndeckue U XUMHUYECKHE CBOMNCTBA 1 bubmuorexa [JOK
BoziopoJa. [IpuMenenune Bogopoa https://m.edsoo.ru/ff0d4dd0
bu6mmorexka [IOK
29 I1 1
OHITHE O KHCIOTAx 1 COIX https://m.edsoo.ru/ff0d50d2
30 CriocoObl mosTyyeHHsl BOAOpOJa B | bubamnorexka [JOK
maGopaTtopuu https://m.edsoo.ru/ff0d4dd0
ITpakTuyeckas pabora Ne 4 o Teme
31 «[lonyyenne u coOupaHue BOAOPOIA, 1 buomioreia LIOK
. https://m.edsoo.ru/ff0d4{42
M3y4eHHE €ro CBOUCTBY
19 MousipHblii 00BEM TrazoB. 3aKOH 1 bubmmoreka [IOK
\ABOrazpo https://m.edsoo.ru/ff0d542e
33 Boranciieanss o0bEMa, KOIMYECTBA | BuGmiorexa LIOK

BEIIIECTBA ra3a 110 ero U3BECTHOMY
KOJIMYECTBY BEIECTBA UM O0BEMY

https://m.edsoo.ru/ff0d55a0
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Brerancnenus 00BEMOB ra3oB 110

34 YPaBHEHHIO pEaKIMM Ha OCHOBE 3aKOHA 1 buomiorexa HOK
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra30B
35 dusznueckue M XUMHUYECKHE CBOMCTBA ] bubmmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [lonstue 006 1 bubmmoreka [JOK
WHMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kax TBOpHUTEL. HacklllieHHbIE U
37 HGE?;CBI?IIGE?I(I:)IG (I))I;CTEJSPH. PR 1 bubimorexa [IOK
MaccoBast 1071 BEIIECTBA B PACTBOPE https://m.edsoo.ruw/ff0d5b40
[TpakTuyeckas padora Ne 5 mo Teme
13 «IIpUroTOBIICHHE PACTBOPOB C 1 but6morexa [OK
ONpeEIEHHON MaccoBoii  soleit https://m.edsoo.ru/ff0d5eba
[PacTBOPEHHOTO BEIIECTBAY
19 KonTponbHas padota Ne2 o teme | bubnmnorexka [JOK
«Kucnopoa. Bomoposa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcuapl: coctaB, KilaccUpUKALUA, 1 bubmuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[lonyyeHue W XUMHYECKHME CBOMCTBA
41 KncnyhoHHx, OCHOBHBIX M aM(OTEpHBIX 1 brbmmorexa HOK
https://m.edsoo.ru/ff0d664e
OKCH/JIOB
47 OcHOBaHHS: COCTaB, KIACCU(PUKAILIUS, | bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonyyenne M XUMHUYECKHE CBOWCTBA 1 bubmmoreka [IOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca
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m Kucnotel: cocrtaB, kiaccuduKaius, bubmuorexa [JOK
HOMCHKJIATypa https://m.edsoo.ru/ff0dfee2
IonyyeHne M XUMHYECKHE CBOMCTBA Bbubnunoreka [IOK

45 i
KHCIJIOT https://m.edsoo.ru/ff0dfee2
Conmu  (cpegHue). HOMEHKIIATYpa,

46 6 (cpeniie) eyp . bubmmoreka [JOK
CIocoObl MOJIYYEHMSI, XHMHUYECKH
cBolicTRA i https://m.edsoo.ru/00ad9474
[Ipaktuyeckas padora Ne 6. Pemenwue

A7 SKCIIEPUMEHTANILHBIX 337124 110 TEME bu6nuorexa [IOK
«OCHOBHBIC KJTACCHI HEOPTAaHUIECKHX https:/m.eds00.ru/00ad9b7¢
COCTMHCHHUI)

43 ['eneTnyeckass CBA3b MEXAY KiaccaMu bubnmnoreka [JOK
HEOPTaHNYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9as50

49 O6o6menrne M cucrTeMaTH3aIus bubmmoreka [JOK
3HAHUHI https://m.edsoo.ru/00ad9cb2
KontponpHas pabota Ne3 mo TeMme

50 "0 P P R bubmuotexa [JOK

CHOBHBIE KJIAcChl HEOPraHMYECKHUX

S—— P https://m.edsoo.ru/00ad9¢ela
TIMHEHNN

IlepBble MOMBITKY KiIaCCH(PUKAIINI

S1 y €CKHMX 3JIECMCHTOB q)HOHSITI/Ie 0 bubmorexa HOK

XUMHAY )

https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX AJIEMEHTOB
Tlepuomguueckuit 3aKOH "

= pHoA BuGroreka LIOK

[Tepronuyeckast cUCTeMa XHUMHYCCKHX
https://m.edsoo.ru/00adas52c
anemenToB 1. 1. MenaeneeBa
bubnnoreka [IOK
53 [Iepuonsl, rpymIIbl, OATPYIIIEI 1

https://m.edsoo.ru/00ada52c¢
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Ctpoennie atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

54
simep. M3oTonsl https://m.edsoo.ru/00ada342
CTpoeHrEe SJEKTPOHHBIX 000JI0YEK
55 aToMOB 2JieMeHTOB [lepuoandeckoii bubmiorexa LIOK
cucrems JI. . Menneneesa https://m.edsoo.ru/00adabbc
XapakTepucTUKa  XUMHUYECKOTO
AJIEMEHTA IO €ro IMOJIOKEHUIO B bubmuotexa [JOK
56 [Tepuoauueckoii cucreme J1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauyenue [leproamueckoro 3akKoHa IS
57 pasBUTUs Haykh | Tmpaktukd. J. . bubmoreka [IOK
MenneneeB — yuéHBIA, Nemaror u https://m.edsoo.ru/00ada96e
rpa)<TaHuH
53 DNEeKTPOOTPULIATETBHOCTh ~ aTOMOB bubmuorexa [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuorexa [IOK
59 "
O RUMIHCCKa CBAsh https://m.edsoo.ru/00adac34
60 KoBaneHTtHast mnossipHas XUMHUYECKas bu6muoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHass HemoJjsipHas XUMHUYECKas bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nuoreka [JOK
62 CreneHb OKUCIICHUS
https://m.edsoo.ru/00adae28
63 OKHUCIUTEITbHO-BOCCTAHOBUTEIIHHBIC bubmuorexa [JOK
[peaKuu https://m.edsoo.ru/00adb076
b K
64 OKHCIIUTENN U BOCCTAHOBUTEIN nommorexa 110

https://m.edsoo.ru/00adb076
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65 Kontposnbnas padota Ne4 o teme 1 bubmmoreka [JOK
«CTtpoeHne aroma. XUMHUUYECKas https://m.edsoo.ru/00adb486
CBSI3b»

66 O0oOmeHne W cucTeMaTu3aIus | bubmuorexa [JOK
3HaAHUI https://m.edsoo.ru/00adb33c

67 O6o0menue u cucreMaTH3anus | bubmuotexa [JOK
3HaAHUI https://m.edsoo.ru/00ad9cb2

63 [IpomexxyrouyHass arrecrauus B 1 bubnunorexka [HOK
dbopMe HTOTOBOW KOHTPOJIBHOM https://m.edsoo.ru/ff0d61c6
paboTHI

OBILIEE KOJIMYECTBO YACOB IIO 68

ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA
Xumus, 8 knacce/ ['abpuensu O.C., Octpoymor WN.I'., CnankoB C.A., AKnMOHEpHOE
obmectBo «M3narenscTBo «lIpocBenienne»
tabnuupl: I[lepuoanueckas cucrema xumuyeckux siemeHtoB [[. M. MenneneeBa, Tabiuia

pPaCcTBOPUMOCTH, 3H€KTpOXI/IMI/I‘IeCKI/Iﬁ paa HaIpsHKECHUAMETAJIIIOB

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumus-0a30BbIH-YPOBEHD.-

Peanuzanus tpedoBanuii ®I'OC ocHOBHOTO 00111€T0 00pa30BaHUS.

MeTtoauueckoe nocobue st yuurens.pdf

HAP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbl CETUMHTEPHET
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ https://resh.edu.ru/

https://uchi.ru/ https://www.yaklass.ru/


https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-
http://www.yaklass.ru/
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