MoanncaHo undporoi

Ka NMATOHOB Cepre|‘/'| nopnucoto: KanntoHos Cepren

Bnagumuposuy

Bnagnmwu poBny Nata: 2023.09.06 12:10:50
+05'00'
MYHUIIUIIAJIbHOE BIO/PKETHOE OBILEOBPA30OBATEJIbHOE YUPEXEHUE
«DEJJOPOBCKAS CPEJHAS OBIIEOBPA3OBATEJILHA S IIKOJIA Ne 2
C YTJIYBJIEHHBIM U3YYEHMEM OT/IEJIbHBIX [TPEJIMETOB»
PACCMOTPEHO COI'NTACOBAHO YTBEPXJEHO
[Iporokon 3acenanus IIporokon 3acenanust ITpuxka3 or 31.08.2023r.
METOIUUECKOTO 00BEeJUHEHUS METOJJHYECKOIO COBETA Ne 590
yuaureneit ot 30.08.2023 r. or 31.08.2023 r.
Ne 4 Ne 6

Pyxosoupens MO 3aMecpuTens 1upeKTopa HAMpeKTOop MKOIEI
7’&‘7/2 ? /3enkoBa A. B./ /KpbitoBa E. A./ % 5 /Kammnronos C. B

PABOYASI TIPOTPAMMA

yuebHoro npeamera « XUMHM).

111 o0ydJaromuxcst 8—9 kiaccoB

ri. ®egoposckuit 2023



HOSACHUTEJbHASA 3AIIMCKA
[Iporpamma o XMMHU Ha YpOBHE OCHOBHOTO 001IeTO0 00pa30BaHus, COCTABICHHAS HA OCHOBE
TpeOOBaHU K pe3ylbTaTaM 0CBOEHHs OCHOBHAs 00pa3oBaresbHas MporpaMmMa 0CHOBHOTO
oOmiero oopazoBanus, npenacrasiaeHras B PI'OC OO0, a Takxe Ha OCHOBE (erepaibHOM
paboueii mporpaMMbl BOCITUTAHHS U C yY4ETOM KOHLIECHIIUH MTPETIOIaBaHUs Kypca MpeaMeTa
«Xumus» B 00pa3oBaTenbHBIX opranu3anusax Poccuiickoit denepanuu .
[Iporpamma o XMMUU JAET MPEACTABICHUE O PEAMETaX, OOIIYIO CTpaTeruio 00y4IeHus,
BOCIHUTAHUS M Pa3BUTHsI 00YJaIOIIUXCS B paMKaX y4eOHOTO IIPeAMETa, YCTaHABINBACT
o0s13aTeNIbHOE MPEIMETHOE CO/IEpKaHe, 00eCTIeunBaeT 00ECIICUCHHE ero 10 KJIaccaM U
CTPYKTypHUpPOBAHHE IO pa3JesiaM M TeEMaM MIPOTPaMM 0 XUMHUH, OTIPEAEISIET KOJIMYECTBCHHBIC U
KaueCTBEHHBIE XapaKTEPUCTUKU COJICPIKAHNUS, PEKOMEHIYEMYIO IO CIIEA0BATEIbHOCTh H3YUSHHS.
XAMUS C YIETOM MEKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTHKa yd4eOHOTO TpoIiecca,
BO3PACTHBIX KaTETOPHA 00YJaIOIINXCS, OTIPEENISIOT BO3MOKHOCTH TIPEAMETA JUTsl pealln3allum
TpeOOBaHMSA K Pe3ylIbTaTaM OCBOCHHS OCHOBHOI 00pa30BaTeIbHOM MPOTpaMMBI Ha YPOBHE
6a3o0Boro o01iero 0opa3zoBaHusl, a TaKKe TPEOOBaHUS K pe3ylbTaTaM 00yueHus: XMMHUU Ha
YpOBHE IieJiel N3y4eHus IIpeMeTa 1 OCHOBHBIX BHJIOB YUE€OHOTO IpoIiecca -M03HaBaTEIbHOM
JEeSITENIbHOCTH 00y4arolerocs o 0CBOEHUIO y4eOHOIo Cofep KaHMUsL.
3HaHue cIy)KuTeneld Mupa st popMUPOBAHHS MUPOBO33PEHUS 00yUarOIIErocs, €ro
MIPEACTaBICHUI O MaTepHaIbHOM €INHCTBE MUAPA, OCHOBHASI POJIb KOTOPOTO 3aKITF0YAETCs B
(OpMHUPOBaHNN XUMHH MIPEACTABICHNHN O B3aMMOIIPEBPAIIEHUSIX DJHEPTUHU H O 36MHBIX TeJax B
MPHUPOJE, O MYTSIX PEIICHNUs, CBSI3aHHBIX C TIPOOJIEMaMH Pa3BUTHS YEJIOBEYECTBA —BOH MPHUPO/IHI,
SHEPTETHYECKON, MaTEPUAITEHON U OCHOBHOM O€301TacCHOCTH, TPOOIIEMBI 37]paBOOXPAaHEHHS.
N3yuenne xumuu:
o0ecrieyeHne yCIOBHH T CaMOPA3BUTHA M KYJIBTYpBI JINYHOCTH, €€ 00mIel 1
(YHKITMOHATBLHOTO (POPMUPOBAHUS TPAMOTHOCTH;
BHOCHT BKJIa/l B HABBIKH MBIIUICHHUS U TBOPYECKUE CIOCOOHOCTH 00ydJaromuXxcsi, HaBBIKU UX
CaMOCTOSTEIEHON yueOHOW AeATeTbHOCTH, SKCIIEPUMEHTAIIBHBIX M UCCIIECA0BATEIbCKUX YMEHUH,
HEOOXOMMBIX KaK B IIOBCEAHEBHON JKU3HH, TaK U B MPO(ECCHOHANBHON IESTEIbHOCTH;
3HaKOMCTBO CO CIEUU(PHUKON HAYYHOTO MBIIUICHHS, 3aKJIaIbIBAIOIIEE OCHOBBI [IEJI0CTHOTO
B3IVIs1/1a HA €JMHCTBO MPHUPOIBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM ATAIIOM
B Pa3BUTHH €CTECTBEHHO-HAYYHOUW I'PaMOTHOCTH OOYYaIOIINXCS;
cozeiicTBre (pOpMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K
IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJ] B OKOJIOTMYECKOE 00pa30BaHUE 00yJarOIIXCS.
OTH HarpaBieHus B 00y4eHUH XMMHUU MPUBOIAT K CIIEHU(PHYECKOMY COACPKAHUIO YIeOHOTO
npeaMeTa, KOTOPBIH SBISIETCS MearOrHUeCKH aAalTHPOBAHHBIM OTPaKEHHEM HaIPaBICHUS
HayKH{ XUMHH Ha OTIPEJICIICHHOM 3Talle €€ Pa3BUTHSL.
Kypc xumum Ha ypoBHE 6a30BOro 0011ero 00pa3oBaHus, OpPHEHTHPOBAHHBINM HA OCBOCHUE
0Oy4aroIMMHUCS, COOTBETCTBYET CUCTEME NIEPBOHAYAIILHBIX IIOHATUH XUMUHU, OCHOBAM
HEOPraHN4eCKON XMMHUHU M HEKOTOPBIM BRKHBIM ITOHATHUSIM OPTaHHMUYECKOW XHUMUH.
CrpykTypa coepaHus IpOrpaMMBbI [0 XUMHH COPMUPOBaHA HA OCHOBE CUCTEMHOTO J0CTYIIa
K ee u3yueHuto. Cojiep>kaHue COCTOUT U3 CUCTEM MOHATHH XUMUYECKHX JIIEMEHTOB U CHCTEM
BEIIECTB, a TAKXKe MOHATUH XUMHUUECKOTro pexxuMa. O0ecreunBaTh 3TH CUCTEMBI CTPYKTYPHO
OpPraHU30BaHHOM JEATEIBHOCTHIO M0 MPUHIIMITY TTOCIIEI0BATEIBHOIO PA3BUTHS 3HAHUH Ha
OCHOBE IPEJICTABICHHBIX Ha Pa3HBIX YPOBHIX TEOPETHUECKUX OCHOB:
aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;
Ilepuoanueckoro 3akoHa /. 1. MenzeneeBa kak OCHOBHbIE 3aKOHBI XUMUU;
YUYEHHS O CTPOEHHUH aTOMa U MEJUIIMHCKOH CBSI3H;
[IpencraBienuii 00 MEKTPOIUTUYECKON JUCCOLMAILIMY BELIECTB B PACTBOPAX.
TeopeTnueckue 3HaHNs, OCHOBAHHBIE HA SMIMPUYECKU MOTYUYEHHBIX U OCMBICIICHHBIX (haKTax,
Pa3BUBAIOTCS MTOCIIE0BATEIBHO OT OJTHOTO YPOBHS K Ipolieaype, GyHKIIMOHUPOBaHUE (HYyHKIUI



0OBSICHEHUS ¥ TIPOTHO3UPOBAHUS CBOIMCTB, CBOWCTB M BO3MOXKHOCTEH MPAKTUIECKOTO
IIPUMEHEHUSI U TIOJYYEHUS U3Yy4aeMbIX BELLECTB.

OcBoeHue MporpamMmm 1o XMMHH CIIOCOOCTBYET (hOPMHUPOBAHUIO IPEACTABICHUHN O (PHU3UIECKUX
pe3ynbTaTax Hay4HbIX KapTHH MHUpA B JIOTMKE €€ CUCTEMHOM IPUPOIbl, IEHHOCTHOTO OTHOIIEHHUS
K Hay4HOMY 3HaHMIO U METOJIaM II03HAHUs B HayKe. V3yueHne XuMuu IpoucXouT ¢
MIPUBJICYCHUEM 3HAHUN U3 PaHEe N3yYEHHBIX HAyYHBIX IPEeAMETOB: «OKpYyXKarouil MUp»,
«buosorus. 5—7 xknacee» u «Pu3mkKa. 7 Kiace».

[Ipu u3yueHnr XUMHUH IPOUCXOJIAT 3HAHUSI OCHOB MEAMIIMHCKOM HAyKH Kak 00J1acTh
COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUECKOHN AEATEIbHOCTH YEJIOBEKA U KaK OJJHON U3
COCTAaBJIAIOIINX MUPOBON KyIbTypbl. OCHOBHAs 3aja4ya MpeiMeTa COCTOUT B TIOCIIEI0BaTEIbHOM
cucreMe QyHIaMEHTAJIbHBIX 3HAHUH — (PyHJaMEHTAIbHBIX (PAaKTOB, OOBSICHEHUH, TEOPUH U
TEOPUH, JOCTYIMHBIX 000OIIEHUI MHUPOBO33PEHUECKOTO XapaKTepa, I3bIKOBOM HayKH, B OOIIIEHUN
C TPAaJUIIMOHHBIMU METOJaMU MTO3HAHUS IIPU U3YYEHUH BEIIECTB U (PyHTaMEHTAILHOTO
MPUHIINIA, B PA3BUTUH U Pa3BUTUU MIO3HABATEIbHBIX YMEHUM U UX PUMEHEHHUS. B yUeOHO-
[I03HABATENbHOM U y4eOHO-UCCIIEN0BATENbCKOM 1€ATENbHOCTH, OCBOCHUHU IIPABUIT OE€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B TOBCETHEBHOM KU3HHU.

[Ipu u3yyeHnr XUMHH Ha YPOBHE OCHOBHOTO O0IIET0 00pa30BaHus BaXKHOE 3HAUEHUE
MPUOOPENTH TaKue 1elH, Kak:

— TpeOyeT UHTEIIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBON K caMOOOPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PELICHHH, CIOCOOHON aanTHpOBaThCs K
OBICTPO MEHSIOLIMMCS YCIIOBUSM XKU3HU;

— Ka4eCcTBO OOY4YEeHHS HAa CUCTEMATHYECKOE MPUOOIIEHNE 00YJIarOIINXCs K CaMOCTOSITETbHON
M03HABATENIbHOM JIESTENIbHOCTH, OOLIETPUHITHIM METOIMKaM MO3HAHUS, POPMHUPOBAHUIO
HaMpaBJICHHOW MOTUBALIMU U PAa3BUTHIO CIIOCOOHOCTEN K XUMUU;

— obecrieueHne yCI0BUA, BKITIOUEHUE 00ydeHUs B 00ydeHne pa3Ho0Opa3HOM JesTEIHbHOCTH,
MO3HAHUS ¥ CAMOIIO3HAHUS, KITFOUEBbIE HABBIKH (KJIIOYEBBIX KOMIETEHIIHI), 00IIeYeoBeueckoe
3HAYEHHE JUI Pa3INYHBIX BUIOB JEATEIbHOCTH;

— TOJ/Iep>KUBAET 00LTYI0 (QYHKIIMOHAIBHYIO M €CTECTBEHHO-HAYUYHYIO TPAaMOTHOCTh, B TOM
quclie yMEHUN OOBSICHATh U aHAIU3UPOBATh MPOOJIEMbI OKPYKAIOIIETO MUPA, UCIONIb3Ys 3HAHUS
U OTIBIT, MOJTy4YEHHBIE PU U3YUCHUH XUMUH, IPUMEHSTh UX MpU 00ecrieueHuH MpooiIeM B
MOBCEIHEBHOM JKM3HU U TPYIAOBOU AESITEILHOCTH;

— OTHOILIEHUE K YYaIIUMCSl TYMaHUCTHUECKUX OTHOIICHUH, TOHUMaHHUe LIEHHOCTEH, Hay4YHbIX
3HaHUM U1 pa3pabOTKH SKOJIOTUYECKUX MPUHIIUIIOB MOBEACHUS B OBITY U TPYAOBOU
JEeSITEIbHOCTH B IEJIIX COXPAHEHHUS UX 3I0POBbS U OKPYXKAIOUIEH MPUPOIHOI Cpebl;

— pa3BUTHE MOTHUBALIMU K 00YUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO K CAMOBOCIIUTAHUIO Ha
ocHOBe (hopMUpOBaHUS OOIIEUETOBEYECKUX IEHHOCTEH, MOATOTOBKH K OCO3HAHHOMY BBIOODY
MpoQuIIs U HAMIPABJICHHOCTH JalbHEHIIero oOy4eHus.

OO111ee KOTMUECTBO YaCcOB, OTBEACHHOE /7Sl H3YUECHHsI XUMUU Ha YPOBHE HAYAJIBHOTO O0IIEro
oOpasoBanus, coctaBisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heen0), B 9 kitacce — 68
4acoB (2 yaca B HEJIEII0).

COLAEPXAHUE OBYYEHUA

8 KJIACC

HepBOHa‘laﬂbHLIe XUMHNYECCKHE NTOHATHUSA

Hpe,[[MeT XUMUH. PoJlb XUMHUHM B )KHU3HU YEJIOBEKA. XMMHS B CUCTEME HayK. Temau

BemiecTBa. GU3NYECKHUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOAHHUC BCIICCTB. HpeI[J'IO)KeHI/IC 0
METOJIaX NO3HAaHUS B XUMUH. YHCThIE BElIECTBA U CMECH. CnocoObI pasaciiCHud CMecCeH.
ATOMEI 1 MOJICKYJIBI. Xummudeckue 37eMeHThl. CHMBOJIBI OJICMCHTAPHBIX 2JICMCHTOB. HpOCTBIC )41
CJIOKHBIC BEOICCTBA. ATOMHO-MOHGKYHHPHOC YUYCHHC.



Xumuueckasi popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX IEMEHTOB. 3aKOH IOCTOSIHCTBA
cocrana BemlecTB. OTHOCUTENNbHAS aToMHAasi Macca. OTHOCUTENbHAS MOJICKYIISIpHAS

Macca. MaccoBas 10JI1 XMMHYECKOTO 3JICMEHTA B COCAUHCHUSX.

KonumuectBo Bemectsa. Monbs. MossipHas macca. B3auMoCBs3b KOJIMUECTBA, MACChl U YUCIIA
CTPYKTYpHBIX BeulecTB. Pacuérsl mo ¢hopmynam BELIECTB.

Du3nUecKrue U MEXaHUYECKHUE SBJICHUSA. XUMHUYECKasi Peaklus ¥ €€ MpU3HaKu. 3aKOH
COXpaHEHUs Macc BellecTB. XuMuieckue ypaBHeHus. Kiiaccudukaims S5KOHOMUUECKOTO
BO3JICHCTBUS (COCNUHEHUS, PA3JIOKCHHSI, 3aMCHBI, 0OMEHA).

Xumuueckuit IkKcnepumenm :

3HAKOMCTBO C XMMHUYECKOU MOCYIOU, TPaTUIIMOHHBIE PAOOTHI B JIA0OPATOPHUU U MTPUEMBI
oOparteHus ¢ JIabopaTOpPHEIM 000PYIOBAHUEM, U3YUCHUE U ONMCAaHUE (PU3NICCKUX CBONCTB
00pa310B HEOPraHUYECKUX BEUIECTB, HAOMIOAEHNE 3a PU3NUECKUMU BellleCTBaMU (T1JIaBJICHHE
BOCKa, TasTHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KUTIEHNUE U KOHJICHCAIIUsI BOJIBI) U
XUMUYECKUMH BEIIECTBAMHU (TOPEHUE CBEYH, MPOKAIIMBAHUE METHON MTPOBOJIOKH,
B3aMMOJICHCTBHE MeJa ¢ KUCJIOTOW) HaOoAeH e, HAOMIOIEHNE U OMTMCAaHNUE TPU3HAKOB
MIPOTEKaHUs BO3AEUCTBUS (pa3sIo’KeHUE caxapa, B3aUMOJIEHCTBUE CEPHOI KUCIIOTHI € XJIOPUIOM
Oapus, pasznoxxenue rugpokcuaa Meau (1) mpu HarpeBanuu, B3auMoJICIICTBHE JKeesa C
pactBopoM TBepaoi meau (11 )), crmocod u3ydeHus: pa3aeeHns: CMeCceid: ¢ MarHUTOM,
(buIBTpOBaHUEM, BHITAPUBAHUEM, TUCTUILIAINEH, XpoMaTorpaduei, IpoBEeIeHUEM OUUCTKH
MTOBAPEHHOM COJIM, HAOTIOIEHWEM U OITMCAHUEM PEe3YJIbTaTOB IMPOBEACHHUS OIIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHs Macc, CO3/IaHusl MOJIeNield MOJIeKyl (I1apoCTEP>KHEBBIX).
BaxHeiilue npeacraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cMecsk raza. Cocras Bo3ayxa. Kucimopona — s3meMeHT u mpocToe BemecTBo. Haxoxaenue
KHCJIOpOJIa B TIpHpo/Ie, (PU3nIecKue U XUMUYECKHE CBOMCTBA (peaKIuu

ropenus). Okcunel. [Ipumenenne kuciaopoaa. CriocoOb! MOMYYSHHS KUCTOPOAa B JIA0OPaTOPHSX
1 Ha ipou3BojicTBe. KpyroBopot kucnopoza B mpupojie. O30H — ajioTporHas Moauukaus
KHUCJI0pOoa.

TemmoBo# 3 heKkT XUMUIECKOTO COCTOSHUS, TEPMOXUMHUYECKHUE YPABHEHUS, dK30- U
SHIOTEPMUYECKUE COCTOSAHMS. TOTIIMBO: YroJib U METaH. 3arpsA3HEHUE BO31yXa, CTEIICHb
MapHUKOBOTO 3(pdekTa, pazpyiieHue 030HOBOTO CIIOS.

Bomopon — anemenT u mpocroe BemiectBo. Haxoxxnenne BenukoOputanuu B mpupoe,
(DMBUYECKUX U XUMHYECKUX CBOMCTBAX, MPUMEHEHUH, CIIOCc00ax mosrydeHus. KHCIIOThI U coutu.
MounsipHbIit 00beM raza. PacuéTbl Mo XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBoiicTBa BoAbl. Boaa kak pactBoputeinb. PactBopbl. HachlilieHHbIE U
HEHACBIIIEHHbIE PaCTBOPBI. PacTBOpMMOCTH BelecTB B BoJie. MaccoBasi J10J1s BEIIECTBA B
pactBope. XuMHUUYECKHUE CBOMCTBA BOJIbl. OcHOBaHMS. Posib pacCTBOPOB B IPUPO/IE U B )KU3HU
yenoBeka. KpyroBopot Bojbl B IpUpoe. 3arpsi3HeHre oOKpyKarouie cpenpl Boja. OxpaHa u
OYHCTKA BOJIEL.

Knaccudukanus Heopranmdeckux coenuaennii. Oxkcuapbl. Knaccuduxarus okCuaos:
coneoOpa3syroliie (0CHOBHBIE, KUCIOTHBIE, aMm(pOTepHbIe) U HeconeoOpasyromue. HomeHknarypa
okcuaoB. Ousnyeckue U XuMUYECKHE CBOMCTBAa OKCUI0B. [loiryueHne okcuaoB.

OcHoBanwus. Knaccudukaius ocHOBaHUHN: MIENOYH U HEpelIaeMble ocHoBaHMs. HomeHkatypa
ocHoBaHuU. OCHOBaHbI (PU3UYECKHE U XUMHUYECKHe cBoMcTBa. [lomydueHne ocHOBaHMIA.
Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucnotsl. @u3nueckrue 1 XUMUYECKUe
cBoiicTBa KUCIOT. Pan aktuBHOCTH MeTaiuioB H. H. bekertoBa. [lonyyenue KuciaoTsl.

Conu. Homenknarypa coineil. @usnueckue 1 XMMUYECKUe CBOMCTBa conu. [lomyyenue comnei.
I'eneTnyeckast CBSI3b MEXKy KJIacCaMU HEOPraHUYECKUX COECANHEHUH.

Xumuueckuit Ikcnepumenm

KaueCTBEHHOE OIpENIeIICHHE COIePKaHusl KUCTIOPOa B BO3IyXe, MOIydeHue, cOop,
pacmo3HaBaHHE U U3yYEHHE CBOMCTB KHCIOPO/Ia, HAOMIOIEHNE B3aNMOCHCTBUS BELIECTB C
KHCTIOPOJIOM U YCIOBHUI BOSHUKHOBEHHUS U TIOBBIIICHUS TOPeHUS (TI0XkKapa), 03HAKOMIICHUE C
BBIOOPKAMU OKCHJIOB U OTIMCAHHUE UX CBOKMCTB, MOyueHue, cOOp, pacmo3HaBaHUe U U3yYCHUE



CBOWCTB OKCHIOB (TOpeHue), B3aumoeictBus Bennkooputanuu ¢ okcuaom meau ( 11)
(BO3MOKHO UCTIOJIB30BAHKE BHICOMATEPUATIOB), HAOIIOICHHE 00pa3IIOB BEIICCTB, BXOASIINX B
cocTaB | MOJIb, HCCIIEI0BAaHUE PACTBOPEHUS BEIIECTB C Pa3IMUYHON pacCTBOPUMOCTHIO,
IIPUTOTOBIIEHUE PACTBOPOB C OIPEACICHHOM TEMIIEpATypOM N0JIEH pacTBOPEHUS BELIECTBA,
B3aUMO/IENCTBHE BO/IbI C METANIaMU (HATPUEM U KalbLiEM) (BO3MOXKHO MCIIOJIb30BaHUE
BUJIEOMAaTEPUAJIOB), UCCIIEA0OBaHNE 00PA31]0B HEOPraHUUECKUX BEIIECTB Pa3IMYHbIE KIIACCHI,
HaOIIOIeHNE 32 I3MEHEHUEM OKPACKH MHIMKAaTOPOB B PACTBOPAX KHUCJIOT M IIEIIOYEH, U3yIeHNE
B3aumoeiicTeust okcuaa Meau (11 ) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT C METAJUIAMH,
ObICTpast HEUTpaIU3aIHsl, OTydeHIUEe HEPACTBOPUMBIX OCHOBAaHMIA, BBITECHEHHE OJJHOTO METalIa
JPYTUM U3 pacTBOpa TBEPOIO BEILIECTBA, PELICHUE IKCIIEPUMEHTAIbHBIX 331a4 I10 TEME «
Baxneiimme knaccsl HEOPraHUYECKUX COCAMHEHU».

Ilepuoguyeckuii 3akoH u [leprogudeckas cucreMa 1o 3J1eMeHTaM

. . MennesieeBa. Crpoenne aToMOB. XUMHYeCKasl CBA3b. OKUCIUTEILHO-
BOCCTAHOBMTE/IbHbIE COCTOSTHUSA

[lepBbie MOMBITKY MO cUCTEMATH3ALMKM XUMUYECKUX d1eMeHTOB. [IpencraBienue o rpymme
CXOJIHBIX JIEMEHTOB (IL[EJI0YHbIE U LIEJIOUHO3EMENbHbBIE METAJUIbI, FaJ0r€Hbl, UHEPTHbHIE

rasbl). DJIeMeHTbI, 00pa3yromne aM(poTepHble OKCUABI U TUAPOKCHUIBI.

[Tepnonnueckuit 3axoH. lleproguueckas cucteMa XUMUYECKHAX HIIEMEHTOB

J. Y. MenneneeBa. Koporkonepuonas u niiuHHOnepuoaHas Gopmel [lepuoanueckoil cucteMsl
0oCHOBHBIX eMeHTOB /. 1. Menneneesa. Ileproel u rpynnel. @Usndyecknii CMbICT
MOPSIIKOBOIO HOMEpPA, HOMEPOB MEPUOJIOB U TPYIIIBI 3JIEMEHTOB.

Crpoenue atomoB. CocraB aToMHBIX saep. M30Tonsl. DnekTpoHsl. CTpOEHHE 2IEKTPOHHBIX
obonouek atomMoB nepBbix 20 anemeHToB [leproanyeckoil cucTemsl

. . MenneneeBa. XapakTepuCTHKa XUMHYECKOTO AJIEMEHTA MO €r0 MOJOKEHHIO B
nepuoauyeckoi cucreme . . Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB 2JIEMEHTOB, METAJUIMYECKAX U HEMETAJIIMYECKUX
CBOMCTB IO TPyNIaM U IEPUOJAM.

3Ha4eHHE NEPUOANYECKOTO 3aKOHA U IEPUOANYECKOM CHCTEMBI JIEMEHTOB B PA3BUTHH HAYKH U
npaktuku. J[. 1. MenneneeB — yd€HbINA U TPaXJaHUH.

Xumnueckas cBs3b. KoBajieHTHas (MOJIIpHAs U HENOJISIPHAs) CBA3b. DJIEKTPOOTPULIATEIBHOCTD
XMUMHMUYECKHX 3JI€MEHTOB. FIOHHAsI CBA3b.

Crenensp okucienus. OKUCIUTEIbHO-BOCCTaHOBUTENbHBIE peakuu. [Iponeccsl okucinenus u
BOCCTaHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm

U3y4yeHHe 00pa3loB BEIECTB METAUIOB U HEMETAJIOB, B3aUMOJICHICTBHE I'MIPOKCHUIA IIMHKA C
pacTBOpaMu KUCJIOT U LIEJIOYEH, IPOBEIEHUE OIBITOB, WTOCTPUPYIOIUX BO3HUKHOBEHHE
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX SIBICHUH (TOpEHUE, PEeXKUM Pa3IIOKEHUs, COSTUHEHUS).
Mesicnpeomemmnuie ceazu

Peanuzanus MeXnpenMeTHBIX CBA3EH IIPU U3YYEHUH XMMHH B 8 KJIacCe OCYILECTBISAETCS
IIOCPEACTBOM HCIOJIb30BaHMS KaK €CTECTBEHHO-HAYYHbIX IOHATHH, TaK U NOHITHH,
ABJIAIOIUXCS CUCTEMHBIMU IS JIETKUX BEIECTB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OO111e ecTeCTBEHHO-HAy4HbIe IOHATHUS: HayYHbIe (DAKThl, TUIIOTE3a, TEOPHUS, 3aKOH, aHAIIU3,
CHHTE3, KJaccu(uKalys, NepuoJMuHOCTb, HAOMIOEHHE, FIKCTIEPUMEHT, MOJICIIMPOBaHHE,
U3MEpPEHHE, MOJIENb, SIBJICHUE.

dusznka: MaTepus, aToM, MNEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJI, U30TOIIBI,
PalmOaKTUBHOCTb, MOJIEKYJA, CPEAHUN 3apsil, BELIECTBO, TEJ0, 00BEM, arperaTHoe COCTOSTHHUE
BEIIECTBA, ra3, GU3NUecKas BEJIMYMHA, BEIMUNHA U3MEPEHUs], KOCMOC, IJIaHETa, 3BE3/IbI,
CounHue.

buonorus: porocunres, npixanue, obnocdepa.

I'eorpadus: armocdepa, ruapocdepa, moyie3Hple HCKONIaeMble, TOPHbIE TOPO/IbI, MOJIE3HbIE
HCKOIIAa€MBbIE, TOININBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo 1 XuMHYecKas peakuus

IIepnonnueckuit 3axoH. lleproauueckas cucremMa ynpasiaeHus JIEeMEHTaMU

. Y. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTb B CBOMCTBE PACKPBITHS AJIEMEHTOB
MEPBBIX TPEX EPUOAOB, KAJIUsI, IPEBPALICHUI U X COEIMHEHUHN B COOTBETCTBUHU C IIOJIOKEHUEM
31eMEeHTOB B [leproanueckoil cucteMe U OCTPOEHUU X aTOMOB.

CrpoeHue BeleCcTB: BUAbl XUMUYECKUX CBA3EH. TUIbI KpUCTANINYECKUX PEIIETOK,
XapaKTEepU3YIOIIHE CBOWCTBA BEIIECTB 10 TUITY KPUCTAJUIMYECKON PEMIETKH U BULY XUMUYECKON
CBSI3H.

Knaccudukamus 1 HoMeHKIaTypa HEOPraHMUECKUX BEIIeCcTB. XMMHUYECKHE CBOICTBA BELIECTB,
OTHOCSIIIUXCS K PA3JIMYHBIM KJIacCaM HEOPraHUYECKUX COETUHEHU, FTeHETUYECKas CBA3b
HEOPraHMYECKUX BEIIECTB.

Knaccuduxkarus Bo3aeiicTBUs BCIEACTBUE PA3IMYHBIX PUYMH (IO IPUYKHE U COCTaBY,
BO3HUKAIOILIEMY B SIBIIEHUSX, 10 TEIJIOBOMY 3G (EKTY, 10 MPUUNHE CTEIIEHH OKUCICHUS
XUMHUYECKHUX 3JIEMEHTOB, IO 00paTUMOCTH, 110 TOCIEI0BaTeIbHOMY KaTajanu3aTopy). JK30- U
SHI0TEPMUYECKUE COCTOSHHS, TEPMOXUMUYECKUE YPaBHEHUSI.

[Ipennokenne o pekuMe SKOHOMHIECKOTO pekuma. [loHsTre 00 00paTUMBIX M HEOOPATUMBIX
MUIIEBBIX peakuusx. [IpeacraBneHue o roMOTeHHbBIX U T€TEPOTreHHbBIX

peakuusx. [IpencraBnenue o karanuse. IIpencrapnenue 0 XuMHUIECKOM paBHOBECUU. PaKTOPHI,
BIIMSOIINE HA CKOPOCTh PEAKIINN U COCTOSHHE XUMUYECKOTO PABHOBECHSI.
OKHCAUTENBEHO-BOCCTAHOBUTENIbHBIE PEAaKLIUHU, JIEKTPOHHBIN 6ananc. CocTaBieHre ypaBHEHUN
OKHCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUN C NCIOJIB30BAHUEM METOJIA MIEKTPOHHOTO
OanaHca.

Teopust SNEKTPOTUTUUECKON TUCCOIMALIUN. DJIECKTPOIUTHI M HEATEKTPOJIUTHI. KaTnoHsl,
aHMOHBI. MexaHNU3M AMCCOLMAIMY BEIIECTB C PA3JIMYHBIMA XUMAYECKUMU CBA3sIMU. CTENEeHb
muccounanuu. CuiabHbIE U cadble 2JeKTPOIUTHI.

Peakuuu nonHoro ooOMeHa. YcinoBus NpOTeKaHHUsl HOHHOTO 0OMEeHa, MOJHbIE U COKpaIlEHHBIE
MOHHBIE ypaBHEHUs. CBOMCTBA KUCIIOT, OCHOBAHUM U COJIEW B CYILIECTBYIOIINX
EKTPOIUTHYECKUX Aucconnanmsax. KauectBeHnslie peakiiuu Ha MOHBL. 1Ipencrasinenue o
TUAPOJIU3E COJIN.

Xumuueckuit Ikcnepumenm :

3HAKOMCTBO C MOJIETISIMU KPUCTAINIMYECKUX PEIIETOK HEOPraHUUECKUX BEILIECTB - METAJUIOB U
HeMeTaJlIOB (TpaduTa U aaMasa), CIOKHBIX BEIIECTB (XJIOPHIa HATPHs ), HCCIISIOBaHUE
3aBUCHUMOCTH CKOPOCTH XMMHYECKOTO PEKHMa OT BO3ACHCTBUSI Pa3INUHBIX (aKTOPOB,
HCCIIEI0BAHNE IEKTPONPOBOJIHOCTH PACTBOPOB BELUIECTB, MPOLIECCOB AUCCOLMALIMM KUCIOT,
iesiouei u coneii (BO3MOKHO UCTIOIb30BAHKUE BUJICO MAaTEPUaibl), IPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIMX MPU3HAKU MPOTEKaHUS HOHHOTO 0OMeHa (00pa3oBaHue OCAIKH, BbIICTICHUE
ra3a, 00pa3oBaHuE BOJIbI), OMBITHI, UJUTFOCTPUPYIOIINE MPU3HAKA OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX MPOIECCOB (TOpeHue, PesxxuM pas3nokeHus, COeTMHEeHHs), pacliO3HAaBaHUE
HEOPraHMYECKUX BEIIECTB C MOMOUIbIO KAUECTBEHHBIX 3apsiIOB HA MOHBI, PELICHNE
SKCIIEPUMEHTAIIbHBIX 3a1a4.

HeMmeTajuibl 1 X cOeUHEHUS

OO1u1re xapakTepuCcTUKU TajgoreHoB. OcOOEHHOCTH COXpaHEHHs aTOMOB, XapaKTepHbIE CTENEHH
okucneHust. CtpoeHue u pU3nuecKue CBOUCTBA MPOCTHIX BEIIECTB — FaJIOT€HOB. XUMHUYECKHUE
CBOICTBa M0 TUITY XJIOpa (B3aUMOJICHCTBHE C METaNIaMU, HEMETaJUTAMH,

mienoyaMu). Xaoposogopoa. CosnsiHast KMCI0Ta, XUMUYECKHE CBOMCTBA, MOy4YeHNUE,
npuMeHeHue. JleiicTBre XJIopa U XJI0OpOBOJOPO/ia HA OPraHU3M UeloBeKa. BaykHelme Xsopu sl
U UX HaXOKJEHHUE B NPUPOJIE.

O6mas xapakrepuctuka 3meMeHToB VI A-rpynmnbl. OCOGEHHOCTH COXpaHEHUs! aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u pu3nueckue CBONCTBA MPOCTHIX BEIIECTB —



KHCJIOPOJ U Cepbl. AJUIOTPOITHBIE MOU(PUKAIIUN KHCIOPOAA U cepbl. XMMHUYECKUE CBOMCTBA
cepbl. CepoBOIOpPOJI, CTPOCHHE, (PU3NUECKUE U XUMUYECKHE CBOMCTBA. OKCHIIBI CEpBI
MPEACTABISIIOT CO00M KUCIOTHBIE OKCHIBL. CepHast KUCIOTa, (PU3NYECKHe U XUMUYECKUe
CBO¥icTBa (00IIKE IPEACTABUTENH KJIacca KHCIOT U 0COOBIEe CBOMCTBA). XMMUYECKHE SBICHHUS,
BKJIFOYEHHE B OCHOBY IIPOMBIIIJIEHHOTO MOJIY4YEHUsl CEpHOM KUCIOTHI. [IpuMeHenne cepHoit
KucnoThl. CoNM CepHOM KHUCIIOTHI, paBHAs peakiys Ha cynb(ar-noH. HaxoxxaeHne cepsl U ux
COEIMHEHUH B IpUpoAe. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COCAUHEHUSIMHA CEPBI
(KUCIOTHBIE A0XK/H, 3aTPSA3HEHNE BO3/1yXa U BOJOEMOB), KaK €ro MpeloTBPATUTD.

OO011as xapakTepucTuka 3eMeHToB V. A-rpymibl. OCOOEHHOCTH COXpaHEHMs AaTOMOB,
XapaKTepHbIE CTENICHN OKUCIICHHUS. A30T PaclpoCTpaHsIeTCs B IPUPOAE, PU3UISCKUMU H
XMMUYECKHMHU cBo¥cTBaMH. KpyroBoport a3ora B mpupoae. AMMHAK, ero Gu3ndeckue u
XMUMHUYECKHE CBOMCTBA, MoJlydeHue U npuMeHenue. Conu aMMmuaka, ux pusmndeckue u
XMUMHUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha MOHbl aMMHUaka. A30THast
KHCJIOTa, €€ MoTydyeHue, Gu3nyecKue U XuMU4YecKre cBoicTBa (001IMe Kak MpeacTaBUTENN
KJ1acca KUCJIOT ¥ OTJIMYMUTEIbHbIE CBOMCTBA). Mcnonb30BaHHe HUTPATOB U COJIM aMMHUaKa B
KaueCTBE MUHEPAJIbHBIX ynoOpeHui. XuMUUecKoe 3arps3HeHNe OKPYKaroLIei cpeibl
COEIMHEHUSIMH a30Ta (KUCIOTHBIE J0XK/H, 3arpsi3HEHNE BO3/1yXa, OYBBI U BOJOEMOB). Docdop,
ayuoTpornHbie Moaudukauu hocdopa, puzndeckue u xumudeckue ceorictea. Oxcup dpocdopa
(V) u pocdopnas kuciora, Gu3ndeckue U XUMUIECKUE CBOMCTBRA, moaydeHue. Vcmnonp3oBanue
¢dochaToB B KaueCTBE MUHEPAIbHBIX yIOOpEHUH.

O6mas xapakrepucTtika 31eMeHToB [V A-rpynnbl. OcoOeHHOCTH COXpAaHEHHUs aTOMOB,
XapaKkTepHbIe CTENIEHN OKUCIICHUS. YIIIEpO/], aJUIOTPOIHbIE MOIU(UKAIINHY, PAaCIPOCTPaHEHHE B
npupojie, Gu3NYecKue 1 XuMu4eckue cBoiicta. AncopOuus. KpyroBopot BeinmosiHseTCS B
npupozae. OKCuabI XJ10pa, uX (U3NIECKUE U XUMUYECKHIE CBOMCTBA, JIEHCTBHUE HA KUBbIC
OpraHu3MBbl, IOJIy4YCHHE U IPUMEHEHUE. DKOJIOTUYECKHE IPOOIEMBbI, CBA3aHHBIE C OKCHIOM
Boznyxa ( IV ), runoresa mo6anbHOTO MOTEIUICHUS KJIUMaTa, MTApHUKOBBIN 3G deKT. YroabHast
KHCJIOTa U €€ COJU, X (PU3HYECKHE U XUMUYECKHE CBOWCTBA, MOTY4YEeHUE U

npuMeHeHne. KauecTBeHHas peakius Ha kKapOoHaT-noHbl. Mcnosabp3oBaHue KapOOHATOB B OBITY,
MEAMLIMHE, TPOMBIIUIEHHOCTH U CEJILCKOM XO3SMCTBE.

IlepBoHa4yanbHBIE TOHATHS 00 OPraHUYECKHUX BEILECTBAX, KAK O COEANHEHHSIX OKPYKaroIIeH
cpenbl (MeTaH, 3TaH, 3TUJIEH, alleTHIEH, 3TaHoJI, NIMLEPUH, YKCycHas Kuciota). [Ipupoansie
MCTOYHUKH YIJIEBOJOPOJOB (YroJib, IPUPOIHBIH ra3, He(Th), MPOAYKTHI UX NepepabOTKH
(OeH3uH), MX poJib B OBITY ¥ IPOMBILIEHHOCTH. [IpeuioskeHne 0 JKU3HEHHO BayKHBIX BELIECTBAX:
KHpax, OesIKax, yIIeBoJax — U UX pOJIM B XKHU3HH yeloBeka. MarepuanbHoe eJUHCTBO U
HEOPraHM4ECKUE COCIUHEHUS.

KpemHuuii, ero ¢pusnyeckue 1 XuMHUECKUE CBOMCTBA, NodydyeHue U npuMeHeHune. CoeuHeHus
KpeMmHHUs B npupoze. O0mue npencraieHus 06 okcuae kpemuus ( IV ) u kpemHueBoi
kucnote. CUIMKAThI, MX MCIIOJb30BaHKE B OBITY, B IPOMBILIUIEHHOCTH. BaxkHelmue
CTPOMTENbHbBIC MAaTePHAJIbl: KEPAMUKa, CTEKIIO, LIEMEHT, OeTOH, jkese300eToH. [Tpobiaemsl
0€30I1aCHOT0 UCIOJIb30BaHUS CTPOUTEIbHBIX MAaTEPUAIOB B TIOBCEIHEBHON KU3HH.
Xumuueckuit Ikcnepumenm

ucclieloBaHue 00pa3lioB HEOPraHUYECKUX BEIECTB, CBOMCTB COISIHOM KHCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX COEAMHEHUH Ha XJIOPHJI-UOHBI U HAOIIOICHUE 32 MPU3HAKAMH MX MPOTEKaHMs,
HKCIIEPUMEHTBI, OTpaKeHHE (PU3NUECKUX U XUMUYECKUX CBOMCTB raJIOT€HOB U MX COEANHEHHH
(BO3MOYKHO UCIOJIb30BaHHE BUAEOMATEPUAIIOB), O3HAKOMJIEHHE C 00pa3liaMu XJIOPHJIOB
(ranoreHu10B), 03HAKOMJICHHE C 00pa3iaMH Cepbl U UX COEANHEHUSIMH (BO3MOKHO
UCIOJIb30BaHUE BUIEOMATEPHUAIOB), HAOIIOAEHHUE 32 MPOLIECCOM OOYIIIUBaHMS caxapa Mo
JNEVCTBUEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOThI, N3yUEHUE DKCILTyaTallMOHHBIX CBOMCTB
pa30aBIeHHOI CepHOM KHCIIOTHI, MPOBEJCHNE KaYeCTBEHHBIX PeaKlUii Ha Cyab(paT-uoH U
HaOMI0IeHNe IPU3HAKOB €€ MPOTeKaHus, HaOmoneHne 3a pU3nYecKUMH CBOMCTBaMH a30Ta,
¢docdopa 1 ux coeauHeHU. (BO3MOKHO UCIOJIb30BaHNE BUACOMATEPHATIOB), BBIOOPKaMHU
a30THBIX U (hocHOPHBIX yNoOpeHu, noyyenue, coop, pacrio3HaBaHUE U U3yUYE€HUE CBOMCTB



aMMUaKa, IMPOBE/ICHUE OTACIbHBIX PEAKINil Ha MOH aMMOHHUS 1 (pocdar-uoHa u u3yvueHue
IIPU3HAKOB UX IIPOTEKAHHUsI, B3AUMOJCUCTBUS KOHLICHTPUPOBAHHOM a30THOW KUCJIOTBI C MEJBIO
(BO3MOXHO MCHOJIB30BAaHUE BUJICOMATEPUAJIOB), U3YUEHHE MOJEIEH KPUCTAUINYECKUX PEMIETOK
anMasa, rpadura, ¢pymiepeHa, IpoBeACHHUE MPOLICAYPHI aICOPOIMHN PACTBOPOB BEIIECTB
AKTMBHPOBAHHBIM YITIEM , TIOJIy4YeHHE, COOP, N3yUEeHUE, PACIIO3HABAHNUE U OIIPE/ICIICHNE CBONCTB
YIJIEKUCIIOTO Ta3a, MPOBEACHUE KaueCTBEHHBIX PEaKIUii Ha KapOOHAT W CHUJIMKAT-MOHOB U
M3Y4YCHHUE TIPU3HAKOB UX MPOTEKAHUsI, 03HAKOMJICHHUE C MPOU3BOACTBOM CHUIIMKATHOM MPOIYKIINH,
penieHue YKCIepUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIne HeMeTauTbl U UX COCTUHEHUS.
MeTaJuibl M UX COETUHEHUS

O6mas xapakrepucTtrka d-371eMeHTOB . XapaKTepUCTUKA CBOMCTB 3JIEMEHTOB Ha OCHOBAaHUU UX
pacnionoxxenus B [leproanueckoi cucreme anemenToB /. 1. MenneneeBa u cTpoeHUs

aromoB. CTpoeHue MeTalioB. MeTayuinyeckas CBsI3b U MeTaJNInYecKasi KpucTauInuecKas
peméTka. DIEKTPOXUMUUYECKHUH Psi/i HAMIPSKEHHBIX METa/UI0B. DU3NYECKUE U XUMUYECKUE
cBoiicTBa MeTaoB. O0uMe crnocoObl nonydeHus MeramioB. CriiaBsl (CTalb, YyT'yH,
TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U MPOMBIIILIEHHOCTH.

[lenounsie MeTaiIbl: ojoxkeHue B [leproanueckoil cucreMe OCHOBHBIX 3JIEMEHTOB

1. . MenieneeBa, CTpO€HHE UX aTOMOB, HaXOKJIeHUE B IIpupoe. PU3nYecKne U XMMUYECKHE
cBOMCTBa (Ha MpUMepe HaTpusl U Kaus). OKCHUIBI U TUAPOKCHUIBI HATpHs U Kanus. [I[puMenenne
MIEJTOYHBIX METAJIJIOB M UX COCTUHECHHM.

[IlerouHO3EeMENBHBIE METAJIIBI MArHUW U KaJIbIWA: noJokeHue B [leproauyeckoit cucreme ¢
rcnoJib3oBanueMm 3eMeHToB J1. M. Menaeneesa, CTpoeHUE UX aTOMOB, HAXOXKJICHHUE B

npupojie. dusnueckre U XMMUYECKHe CBOMCTBA MarHus. BaxHeile coequHeHus (OKCHI,
TUAPOKCH, coH). JKECTKOCTh BOJIBI M CIOCOOBI €€ YCTpaHEHHU .

AJIOMUHHIL: TTOJIOKEHUE B MIeproanyeckor cucteme anemenToB . M. MenaeneeBa, cTpoeHue
aToMma, HaXxokJieHue B npupoje. dusndeckne u XuMudeckue cBocTBa. AMGOTEpHBIC CBOHCTBA
OKCHJIa ¥ TUPOKCUA aTIOMUHUSI.

2Keneso: nosoxxeHue B nepuoaudeckoi cucreme sieMeHToB J1. . Menaeneesa, ctpoeHue atoma,
HaxokJeHue B npupojae. Ousndyeckue 1 XUMHUYECKUE CBOMCTBA kene3a. OKCUIbl, TUIPOKCUIBI U
TBepabie cou xkenesa (11 ) u xenesa (111 ), ux cocras, CBOMCTBA U MOTyUYCHHE.

Xumuueckuil IKcnepumenm :

O3HaKOMJICHHE ¢ 00pa3l[aMi METAJUIOB U CINIABOB, UX (PU3NYECKUMU IIPOSBICHUSIMH,
UCCIIEZIOBAHNE PE3YNIBTATOB KPUCTAIJIOB METAJIOB (BO3MOXKHO UCIIOJIH30BaHHE
BHJIEOMAaTEPUAJIOB), B3aUMOICHCTBUE OKCUIOB METAJIJIOB U HATPUS C BOJOU (BO3MOXKHO
MCIOJIb30BaHUE BUIEOMATEPHAIIOB), UCCIIEJOBAHUE CBOICTB KECTKON BOJIbI, POIIECCa TOPEHUs
xKeleza B KUCIIOpoe (BO3MOKHO MCIOIb30BaHUE BUIEOMATEpUANIOB) , IPU3HAKU MTPOTEKAHUS
KaueCTBEHHBIX Pa3psiIOB HA HOHBI: MarHUs, UICTOYHUKH, BKIIFOYAIOT, IIUHKA, jkerne3a (11 ) u
xene3a (111 ), menu (1), HaGnroneHre U onMcaHue MPOLIECCOB TOPEHUS HOHAMHU HATPHS, KaJIHs
Y UCTOYHHUKOB (BO3MOKHO HCIIOJIb30BaHKE BUIEOMATEPHAIIOB), HCCIe0BaHEe aM(OTepHbIE
CBOICTBA I'MIPOKCH/Ia BO3ACUCTBYIOT U THIPOKCH/IA IIMHKA, PELICHUE SKCIIEPUMEHTAIbHBIX
3a/a4 o TeMe «BakHeline MeTaibl M UX COCTUHEHUSI.

XuMHUS U OKpY:Kalolas cpeaa

BemectBa 1 marepuanbl B HIOBCEIHEBHOM KU3HM YeloBeKa. bezonacHoe ucnoab30BaHue
BEIIECTB U Bo3/eicTBUE B ObITY. [lepBasi moMoIIb MPH 0KOTaxX M OTPABICHUSIX.

XUMUYECKOE 3arpsi3HEHNE OKPYKAIOIIel cpe/ibl (MpeaebHas JOMyCTUMAas KOHIIEHTpalus
BelecTs, aajee — [1JIK). Pons xuMuu B pemieHun SK0JI0TUYECKUX MPOOIeM.

Xumuueckuit Ikcnepumenm:

n3ydeHue o0pas3oB MaTepHUaIoB (CTEKIIO, CIUIaBbl METAIIJIOB, MOIMMEPHBIE MaTePHAIIBI).
Mesicnpeomemmuuie ceazu

Peanuzarust MeXnpeIMETHBIX CBSI3€M MPU M3YYEHUHU XUMHH B 9 Kilacce OCYILECTBIIIETCS
MOCPEACTBOM HCIOIb30BAHUS KAK €CTECTBEHHO-HAYYHBIX OHATUMN, TaK U MOHSATUH,
SIBIISIFOIIUXCS. CHCTEMHBIMH JUJIS1 JIETKUX BEILECTB €CTECTBEHHO-HAYYHOTO ITUKJIA.



OOm1re ecTeCTBEHHO-HAYYHbIEC TOHATHUS: HayYHbIE (DAKTHI, TUIIOTE3a, 3aKOH, TEOPUS, AaHAIIN3,
CHHTE3, KJIacCu(UKaIHs, EPUOTMIYHOCTD, HAOMIOEHUE, SKCIIEPUMEHT, MO/ICIIMPOBAaHHE,
U3MEpeHue, MOJIeIb, SIBIICHHE, TApHUKOBBIN 3()(HEKT, TEXHOJIOTHS, MaTePHAIIBL.

®duszuka: MaTepus, aToM, MNEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIM]I, U30TOIIbI,
PaaroaKTUBHOCTh, MOJIEKYJIA, JIEKTPUYECKUI 3apsij, IPOBOAHUKH, ITOJIYIIPOBOIHUKHY,
IUIEKTPUKH, (POTORIEMEHT, BELECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA, a3,
pacTBOpeHHUE, paCTBOPUMOCTD, KPUCTAIUTMYECKAsL. PEIIETKA, CIUIABbI, (PU3NYECKUE N3MEPEHHS,
IIPOU3BOJIHBIE U3MEPEHUS, KOCMHUYECKOE IIPOCTPAHCTBO, IIJIaHEeTa, 3BE3/1bl, ColHIIE.
Buonorus: porocunTes, npixanue, 6nocdepa, IKocrucTeMa, MUHEpaIbHbIE yIoOpeHus,
MHUKPO3JIEMEHTBI, MAKPOJIEMEHThI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, moae3HbIe HCKOIAEMbIE, TOPHBIE TIOPOIbI, MOIE3HbIE
HCKOTIa€MbI€, TOTIIUBO, BOJHBIE PECYPCHI.

INNJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSI ITIPOT'PAMMBI ITO XUMUWU HA
YPOBHE OCHOBHOTI'O OBIHIECTBA OBPA3OBAHUSA

JIMYHOCTHBIE PE3VYJIBTATDBI

JIMYHOCTHBIE PE3yIBTAThl OCBOEHUS MMPOTPaMMbl OCHOBHOW 00pa30BaTEILHOM OCHOBBI B XO/I€
00yueHHUs B €IMHCTBE 00Pa30BATEIILHON U TIEarOTUYECKOM IEITEIbHOCTH B COOTBETCTBUH C
BKJIFOUYCHHEM COITMOKYIIBTYPHBIX U JYXOBHO-HPABCTBEHHBIX IICHHOCTEH, IIPOBOIMMBIX B
o01recTBe COOMIONEHUST 1 HOPMAMH TTIOBEJICHUS U COOTIONEHHUS MPOIeCcca CaMOTIO3HAHMS,
CaMOPa3BUTHS U COIUATTN3AIUN 00yJaIOITUXCS.

JIM4HOCTHBIE PE3YABTAThl OTPAKEHUS CIIOCOOHOCTH 00YJaIOLIUXCsl PYKOBOJUTH CUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAINI U PacIIMPEeHUs OTIbITA AEATEILHOCTH Ha €€ OCHOBE, B
TOM YHCJIE B YaCTHU:

1) naTprMoTH4YEeCKOro BOCIMTAHMS :

LIEHHOCTHBIE OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACJIEJINIO0, TOHMMAaHUE 3HAUECHUSI XUMUYECKON HAayKH B COBPEMEHHOM *HU3HU 00I11eCTBa,
CIOCOOHOCTH BJIa/IETh JOCTOBEPHOI HHOPMALIUEH O MEPEIOBBIX TOCTUKEHUAX U OTKPBITUIX
MHPOBOH M OTE€YECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX O YCTPOMCTBAX
MHpa 1 00IIeCTBa;

2) BbiclIee O0Opa3oBaHue:

MIPEJICTaBICHNUE O COLUAIBHBIX HOPMaX U MPAaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHUN B KOJUIEKTUBE,
KOMMYHHKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIeI0BATEIbCKO,
TBOPUYECKOW U APYrUX BUJAX JESITEIBHOCTH, MOATOTOBKE K pa3HOOOPa3HOM COBMECTHOM
JEeSITeNIbHOCTH MPH BBIMOJIHEHNU Y4eOHBIX, TO3HABATEIbHBIX 33/1a4, BHITOTHEHUH XUMHUECKUX
HKCIIEPUMEHTOB, COCTABICHUU Y4EOHBIX MPOEKTOB, CTPEMIICHUSIX K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOIIH. B MIpoliecce ITON yueOHOM AeaTeNIbHOCTH, aHATU3UPYITE CBOE TIOBE/ICHUE U
MOCTYIKM CBOUX TOBAPUIIIECH C O3UIIMH MOPAIBHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJECTBUI MOCIENYIOMUX IeHCTBUM;

3) HEHHOCTH HAYYHOI'0 NO3HAHMA :

MHPOBO3pPEHYECKIE HayYHbIE IPECTABICHUS O (U3NIECKUX CBOMCTBAX U COCTOSTHUM,
COOTBETCTBYIOIIME COBPEMEHHOMY TOJIX0/Ty Pa3BUTHS HayKu U (HyHIAMEHTAIbHBIX TPUHIIUIIOB
JUTS IOHUMAaHUSI CYITHOCTH KapTHH MHPA, MPEAICTABICHHS 00 OCHOBHBIX MPUHIIUIIAX PA3BUTHUS
TIPUPOJIbI, B3aUMOCBSI35X YEIOBEKa C IPUPOTHON CPEAOi, O POIH XUMUU B TIO3HAHUU ITUX
3aKOHOMEPHOCTEM;

Mo3HaBaTeNbHbIE MOTHBBI, HAIPABJICHHbIE HA TIOJTYyYeHHE HOBBIX 3HAaHUI B 00JIACTH XUMUH,
HEOOXOTUMBIX /17151 HaOMIONeHHs 3a TIPOIleccaMyl M HapaBIeHHUSIMHE, MO3HABATENbHOM,
WH(OPMAITMOHHON M YUTATEIBCKOU KYIBTYPBI, B TOM YHCII€ HABBIKK Pa0OThI C y4eOHBIMU
TEKCTAMHU CaMOCTOSITENILHO, CIIPABOYHOM JIUTEPATYPOl, TOCTYMHBIMU TEXHUIECKIMHU
MH(OPMAITMOHHBIMU TEXHOJIOTUSIMU;



MHTEpEC K 00YYCHHIO U TIO3HAHUIO, JII0003HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U UCCIIEOBATEIHCKOM IEATEIHPHOCTH, K OCO3HAHHOMY BBIOODY
HaIpPaBICHHOCTH U YPOBHS 00y4EHUS B MEPCIICKTUBE;

4) ¢popmupoBaHMe KYJIbTYPbI 310POBbA :

0CO3HAHHE LIEHHOCTEN dKU3HHU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 37I0pPOBbIO, YCTAHOBKA HA
3I0POBBINA 00pa3 KU3HU, OCO3HAHUE TOCIIEACTBUN U HEMIPUSATHBIX BPEAHBIX IPUBBIUCK
(ynorpeOneHue akorosi, HAPKOTUKOB, KypeHUs), HEOOXOAUMOCTh COOIIIOICHUS ITPaBUIT
0€30ITaCHOCTH MMPH JIBFXKEHUHU C XUMUYCCKIMHU BEIIECTBAMU B OBITY M1 000CHOBAHHUE KU3HH;

5) Tpy10BOro BOCIMTAHMSA:

WHTEPEC K MPAKTUICCKOMY U3YUEHUIO Tpodeccuii U Tpyna, OTHOIICHHUE K TPYAY U pe3yibraraM
TPYAOBOM JIEATETLHOCTH, B TOM YUCJIE HA OCHOBE MIPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHUH,
OCO3HaHHbIN BBIOOP MHAUBUIYaIbHOM TPACKTOPUH, POJOKEHNE 00pa30BaHus ¢ YIETOM
JUYHOCTHBIX UHTEPECOB U CMIOCOOHOCTEN K XMMUH, CBA3SIM U yCIIeXaM, YCIEITHOCTh
npodeccuoHanbHas JETEIHPHOCTh U Pa3BUTHE HEOOXOAUMBIX YMEHUM, TOTOBHOCTh
a/JlanTUPOBAThHCS B PO(ECCUOHATIBHON Cpe/ie;

6) sxo0rnyecKoe BOCIUTAHHE:

DKOJIOTUYECKO€ OTHOIIEHHE K TPUPO/JIE KaK UCTOUHUKY JKU3HU Ha 3emiie, Ha OCHOBE €€
CYIIIECTBOBAHMS, TOHUMAaHHUE IICHHOCTEH 37J0pPOBOTO U O€3011acHOTO 00pa3a KU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY MPUHIIUITY U TICHXHYECKOMY 37I0POBbIO, OCO3ZHAHUE
MIPUHIIUIIOB COOMIOACHUS TPaBUi 0€30TIaCHOTO TIOBEACHHUS TP paboTe C BEIIECTBAMHU, a TAKXKE B
YCTaHOBJIEHHOM MOPSIKE, YTPOXKAIOLIEM 3/I0POBbIO U KHU3Hb JIIOACH;

CIOCOOHOCTH MPUMEHSTH 3HAHUS, TTOJIYICHHBIC TIPH U3YUYEHUU XUMUU, TSl pEIICHUS 3a/1a4,
OKpY)KaroIel MPUPOIHOU CPEIbI, IS TOBBIIICHHS YPOBHS 0CO00H KYIBTYpPBI, 0CO3HAHUS
100aTLHOTO XapaKTepa dKOJIOTHYECKHUX MPoOsIeM B ClIOCO00B WX PEIIESHHUs ¢ TIOMOIIHI0 METO/IOB
XUMUH, SKOJIOTUYECKOTO MBIIJIEHHS, HABBIKOB PYKOBOJICTBA UMU B IIO3HABATEIBHOM,
KOMMYHHUKATUBHOM M COLUATILHOM cepe. MpaKTHKa.

METANIPEIMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pe3ylbTaToB UMEIOTCS 3HAYMMBbIe JU1s (POPMHUPOBAHUS
MHUPOBO33pEHUs O0IIeHayYHble TIOHATH (3aKOH, TEOPUS, IPUHLIUIL, THII0TE3a, (aKT, CUCTEMA,
IIPOLIECC, IKCIIEPUMEHT U JPYTrHe), KOTOPbIE UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX
XMMUYECKHUX MpeMeTax U MO3BOJIAIOT HA OCHOBE 3HAHUH U3 TUX IIPEIMETOB (POPMUPOBATH
IPEACTABICHUS. O LIEIOCTHOCTH HAyYHOW KapTUHBI MUPA, U YHUBEPCAJIbHbIE HayuyHbIE ACHCTBUS
(mo3HaBaresbHbIE, KOMMYHUKATUBHBIE, PETYISATUBHBIE), KOTOPbIE O3BOJISAIOT 00ECIEUUTh
IIOMOIIb K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U SIBHO YU€OHON JEATEIbHOCTH.
ITo3HaBaTe/bHBbIE YHMBepPCAJbHbIE TEXHOJOTHYECKHE 1eiiCTBUSA

Ba3oBble Jlornueckme aeiicTBus:

METO/Ibl UCIOJIb30BaTh IPUEMBI JIOTMUECKOTO MBIIIEHUS IPU OCBOECHUM 3HAHUI: PacKphITh
CMBICJI IOHATHUH (BBIICIUTh UX XapaKTepHbIE PU3HAKU, COXPAHUTh B3aUMOCBS3b C IPYTUMHU
MOHATUSAMM ), UCIIOJIb30BATh KOHLETILUY JUIs1 0ObSICHEHHSI OTJeNbHBIX (DAKTOB U HAIIPaBJICHUH,
BBIOOPKY OCHOBAHUS M KPUTEPHs VIS KJIacCu(PUKAIIMK OPraHUYECKUX BEIIECTB U
3aKOHOMEPHOCTEH, COXpaHEeHNEe MPUYUHHO- OCIEIYIOUINE CBA3U MEXy 00bEKTaMU U3yueHHUs,
MOCTPOEHUS JIOTHYECKUX PACCYKACHUHN (MHIYKTUBHBIX, IETYKTUBHBIX, [10 aHAJIIOTUSAM),
BBITIOJIHEHUS BHIBOJIOB M 3aK/IIOYEHUH;

yMETb PUMEHATH B MpoLiecce MO3HAHU MOHATUHN (ITPEIMETHbBIE U METaIlpEeMETHBIE),
CHUMBOJINYECKHE (3HAKOBbIE) MOJIEIIH, UCTIOJIb30BaTh B XUMHH, IPE0OPa30BbIBAThH IIUPOKO
IIPUMEHSIEMBIE B XUMUN MOJIEJIbHBIE NIPEAICTABICHUS — XUMUYECKHH 3HaK (CUMBOJIMYECKHE
SNIEMEHTHI ), XUMHUECKYI0 (POpMYIly U ypaBHEHHE, MEJUIIMHCKUN PEXKUM — IPU BBHITIOJTHEHUU
y4eOHO-TI03HaBaTENbHBIX 33/1a4 , C YYE€TOM 3TUX MOJEIbHBIX MPEICTaBICHUH BBISBIATh U
XapaKTepHU30BaTh OT/IENIbHBIE IPU3HAKU U3y4aeMbIX 0OBEKTOB — 3JIEMEHTApHBIX BELIECTB U



(U3MYECKUX MPUYHH, BBISBISATH 00IIHE 3aKOHOMEPHO CTH, IPUIHHHO-CJICJICTBEHHBIC CBS3U U
MIPOTUBOPEUHSI B M3y9aeMbIX MTPOIIECCAX U SIBICHUSX.

Ba3oBble ucciieioBareibcKue AeiicTBUA :

YMEThb UCIOJIb30BaTh IT0CTABJICHHBIC BOMIPOCH B KAUECTBE HHCTPYMEHTA MO3HAHUS, 4 TAKIKE B
KaduecTBE OCHOB JiJIsi JOPMHUPOBAHUS TUIIOTE3 TI0 HAMPABJICHUIO K TPABUILHOCTH
BBICKA3bIBAEMBIX CY)KICHUMH;

MPUOOpPETEHUE OIBITA 110 TUIAHUPOBAHUIO, OPTAHU3AINH U TIPOBEACHUIO YICHUICCKUX
JKCIIEPUMEHTOB, YMEHHE HAOIOaTh 3@ XOJJ0M IIPOLECCa, CAMOCTOSITEIBHO ITPOrHO3UPOBATh €r0
pe3ynbTart, opMyITUpOBaTh 000OIIECHHS ¥ BEIBOJIBI IO PE3yJIbTaTaM IMPOBEAEHHOTO OTIBITA,
UCCIIEZIOBAHUSI, COCTABIISIET OTUET O IPOJAETIaHHON padoTe.

Pa6ora ¢ undopmaumeii:

YMEHHE BBIOMPATh, AaHATTM3UPOBATh M MHTEPIPETHPOBATH HH(POPMAIUIO PA3ITMYHBIX BHIOB U
(dhopM TIpeCTaBICHUS, TIOTYIaeMYyIO U3 Pa3HbIX UCTOYHHKOB (HAYIHO-TIOMYIISIpHAS IUTEpaTypa
M0 XMMHUYECKOMY COJIEp’KaHHI0, CIPaBOYHBIE TTOCOOHS, pecypchl HTepHeTa), OlIEHUBATh
MIPOTUBOPEUHBYIO M HEJIOCTOBEPHYIO HH(OPMAITHUIO;

YMEHHE MTPUMEHSATH Pa3IUIHBIE METOJIBI U 3aITPOCHI TIPU TIOMCKE U 0TOOpEe HHPOPMAITUN U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOMMBIX JIJIS BBITOJIHEHUS YIeOHBIX U TIO3HABATEIIHHBIX 32144
OTIPENIENIEHHOTO THTIA, TPHOOPETEHNE OMBITA B 00JIACTH MCIIONB30BaHUST HHPOPMAITHOHHO -
KOMMYHHKATHBHBIX TEXHOJIOTHH, BJIaJICHUE KYIBTYpOH, aKTUBHOE UCTIOJIB30BAHKE PA3THUHBIX
MTOUCKOBBIX CUCTEM, CAMOCTOSTEIHHO BRIOUPATH ONITHUMATBHYIO (DOPMY TPEACTABICHUS
nH(OPMAITUU ¥ HIUTFOCTPHUPOBATH peliaeMble 3a71a9u IIEPEHO CHBIMUA CXeMaMHU, JTarpaMMamu,
npyrumu ¢popMamMu rpaduKoB U UX KOMOUHAIUSAMU;

YMETh MCIIOJIb30BaTh M aHAJTM3HPOBATH B MIpoIecce YUeOHOM 1 UCCIIeNOBATENbCKON
JEeSITeIbHOCTH UHPOPMALIUIO O BIUSIHUN MTPOMBILIUIEHHOCTH, CETLCKOTO XO35HCTBA, CEITBLCKOTO
XO35IMCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MTPUPOTHOM CPEbI.
KoMMyHuKaTHBHBIE YHHBepcAIbHbIE TEXHOJOTHYeCKUe AeiicTBUS:

HaBBIKH 3aJ1aBaTh BOTIPOCHI (B X0OJIe Arayiora U (M) 0OCYKACHHUS) TI0 CYIIECTBYIOIIEH
obcyxnaemMoit Teme, GOpPMYIHUPOBATH CBOU MPEIIOKEHHUSI OTHOCUTEIBHO BBITIOTHEHHS
MPEUIOKEHHOM 3a1a4H;

JOCTHKEHUS Pe3ybTaTOB, MOJYYEHHBIX B IO3HABATEIHHON JESATEILHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTAaX; JeJaTh MPE3CHTAIUIO PE3YIbTATOB BHIMOIHEHUS XUMHUECKOTO
AKCIIepUMEHTa (J1ab0opaTOPHOTO OIMBITA, JTA00PATOPHOU PAOOTHI 1O MUCCIIEI0BAHUIO CBOICTB
BEILIECTB, Y4€OHOTO MPOEKTA);

METO/Ibl COTPYITHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABATEIBHOM U
HCCIIEI0BATENbCKOM AEATEIbHOCTH MIPU BOSHUKHOBEHUHU POOJIEM Ha OCHOBE yuéTa 00IInX
WHTEPECOB U COTIACOBAHUS MO3UIUI (00CYX ACHUs, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI»,
KOOpJAWHAIUS ACUCTBUN yYaCTHUKOB, OTPEICTICHIE OMPEICIIEHHBIX IO KPUTEPHSIM KadyecTBa
BBITIOJTHEHHON paOOThI U JPYTHUE).

PeryasiTuBHBbIE YyHUBEpCAJbHbIE TEXHOJIOTHYeCKHE el CTBUS:

YMEHHE CaMOCTOSATENIBHO OINPEENTh e JAeATeIbHOCTH, INIAHUPOBATh, U3y4aTh,
KOHTPOJIMPOBATH U MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JIEATENILHOCTh, BRIOUPATH
HauOosee 3(h(heKTUBHBIE METO/IbI PEIICHUS HAayYHbIX U TO3HABATEIbHBIX 33734, CAMOCTOSTEIHHO
COCTABJIATH WM KOPPEKTHUPOBATH MPEIOKESHHBIIN aIrOpUTM JIeHCTBUIA TPH BBHITIOTHEHUH
3aJIlaHU# C yUETOM IMOy4YEHUS! HOBBIX 3HAHUH M3y4aeMbIX O0OBEKTOB — BEIIECTB U PEaKIInii ,
OIICHUBATh COOTBETCTBHE MOIYYEHHOTO PE3yNbTaTa 3asBICHHON 1Ie7TH, YMETh UCIIOJIb30BaTh U
aHAIIM3UPOBATh KOHTEKCTHI, MpearaeMblie B PyHIaMEHTATbHBIX 3a/1a4aXx.

INPEIMETHBIE PE3VYJIBTATbBI



B cocraBe npeqMeTHBIX pE3YIBTATOB 10 OCBOEHUIO COJAEPKAHUs, yCTAHOBJIEHHOIO JaHHOU
denepanbHO paboueii mporpaMMoi, OTYYEHbI: IOTYYCHHBIE 00YJarOIIUecs UMEIOT HAyuHbIC
3HAHMUS, HABBIKU U JICHCTBUS, XapaKTEePHBIE ISl TPEIMETHOM 001acTi « XUMUSD, BHJIBI
JESTEIHLHOCTH TIO MOJTYYSHUIO HOBBIX 3HAHUM, X SKBUBAJICHT, IPeoOpa3oBaHuE U NPUMEHEHUE B
pa3IMYHBIX BApUAHTAX. COBPEMEHHBIN 1 HOBBIA.

K xonIty oOy4eHus B 8 kjacce mpeIMeTHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD y OOYJAIOUINXCSI YMEHUI:

e  PACKpPBITh CMBICT OCHOBHBIX OHSTHI: aTOM, MOJIEKYJIa, XAMUUECKHUH 3JIEMEHT, MPOCTOE
BELLECTBO, CJI0XHOE BEIIECTBO, CMECH (OHOPO/IHAS U HEUTpasbHasl), BaAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAasi U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILLECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBast JJ0JIsl XUMUYECKOTO 3JIEMEHTA B COECAUHEHHUSAX, MOJISIPHBIM.
00BbeM, OKCHUJI, KUCII0Ta, OCHOBA, COJIb, AIEKTPOOTPULIATENIHHOCTD, CTETIEHb OKUCIICHNUS,
XUMUYECKas peaKkifusi, KiiacCuUKaiis XUuMHIECKUX BenecTB: [[pUHIUIIBI COeMHEHUH,
Pexum paznoxenus, @opma npespaienus, @opma oOMeHa, 3K30- U SHAOTEPMUYECKUE
SIBIICHUS, SIBJICHHE XUMHUECKOTO 3¢ (eKTa, aToM atoMa, 3JeKTPOHHBIN CII0M aroMa,
aToMHasi opOuTasb, paAlyc aTOMa, XUMUYECKas CBSI3b, MOJISIPHAS U HENOJISIpHAS
KOBaJIGHTHAas! CBSI3b, MOHHAS CBSA3b, HOH, KATUOH, aHHOH, pacTBOP, MaccoBas A0
BeIleCcTBa (MPOIIEHTHAs KOHIICHTPAIIKS) B PaCTBOPE;

e  WUIIOCTPHPOBATH B3aUMOCBS3h OCHOBHBIX TIOHITHIA W IPUMEHSITh 3TH MOHSTUS TIPU
OTIMCAHWH BEIIECTB M UX MPOSBICHUN;

e HCIOJb30BATh XUMUYECKYIO CUMBOJIMKY IS COCTaBICHUsS (POPMYJ BEIIECTB U
(hM3UYECKUX BEIIECTB;

e OIpeneieHHe BaJICHTHOCTU aTOMOB 3JIEMEHTOB B OMHAPHBIX COSTUHEHUSX, CTETICHH
OKHCJICHUS SJIEMEHTOB B OMHAPHBIX COCTMHEHUSX, IPUHAITIEKHOCTH BEILIECTB K
OTIpeAeTICHHOMY KJIACCy COeIMHEHUH 1o popMyrnam, BI1a XUMUYECKUX CBsI3ei
(KoBasieHTHAas U MOHHASI) B HEOPTaHUYECKUX COEAMHEHUSX;

e  PaCKpBITh CMBICH Neproanueckoro 3akoHa J{. . MeneneeBa: NoHATh MIOHUMAHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB JIEMEHTOB OT UX MOJIokeHUM B [leprnonnueckoi
CUCTEME, COXPAHUTh COXPAHEHHE MACC-BEIIECTB, IOCTOSHCTBA COCTABA, AaTOMHO-
MOJIEKYJIIPHOTO YYEHHs, 3aKOHa ABOraapo;

e Omnucarp U 0XapakTepu3oBaTh TaOMUYHYIO popmy dmemeHTOoB [leprouueckoii cuCTEMBI:
MPECTaBUTh NMOHSTUA «IJIaBHAs noAarpymmna (A-rpynmna)» u «nobounas noarpymnma (b-
IpyIINa)», Majble U OONbIINE TePUOJIbl, COOTHECTH 3HAYCHHSI, KOTOPbIE UMEIOTCS B
tabnuue «lleproanueckas cuctema 31eMeHTapHbIX aneMeHToB I». . M. MenneneeBay ¢
YHCIIOBBIMH 3JIEMEHTAaMHU aTOMOB 3JIEMEHTOB (COCTaB U 3apsi] sipa, 00IIee YUCIIOo
ANIEKTPOHOB U PACIIPENICTICHUE UX 10 JEKTPOHHBIM CIIOSM);

e KJIaccu(UUIMPOBATH XUMHUUYECKUE IIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMHUYECKHE
CBOICTBa (IO BUJLy U COCTaBY, BXOSIIIHUE B COCTAB BEIIECTB, [0 TEIJIOBOMY dPEKTY);

e  XapaKTepH30BaTh (OMHCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB, MOATBEPXKAasi ONMUCAaHUE IPUMEPAMH MOJIEKYIISIPHBIX OCHOBAHUIA,
COOTBETCTBYIOLLUX XUMUUECKUM BEILIECTBAM;

e IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOIO COCTAaBa,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHUX MTPEBPAIIEHU B PA3JIMYHBIX YCIOBHUSIX;

e COOTHECTH MOJIEKYJISIPHYIO M MOJISIPHYIO MaccCy BEILIECTB, MaCCOBYIO JOJIF0 XUMUYECKOTO
3NeMeHTa Mo (opMylie COeANHEHHsI, MaCCOBYIO JI0JIIO BEIIECTBA B PaCTBOPE, IPOBECTU
pacyeThl 0 YpaBHEHUIO XUMHUUYECKOTO COCTOSHHUS;

e TPUMEHSATH OCHOBHBIE ONEPALIUN MBICIUTENIbHOU JEATENbHOCTH — AHAJIW3 U CUHTE3,
cpaBHEeHHe, 0000IIeHIEe, CHCTEeMaTH3alINs, KJIacCu(HUKAIIHsI, BHISIBICHHE PUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JIJIsl U3yUEHHUs CBOMCTB BEIIECTB U MPUPOIAHBIX SIBICHUMH,
€CTECTBEHHO-HAY4YHbIE METO/IbI TIO3HAHUS — HAOMIOACHNE, U3MEPEHHE, MOJISIIUPOBAHUE,
SKCIIEPUMEHT (peabHbI U MBICIUTENbHBIN) ;



coOMIOaTh MpaBMiIa TEXHMUECKOTO 00eCTIeueHus TTOCYI0H U 1ab0paTOPHBIM
00opyIoBaHuEM, a TAK)KE MpaBUIIa OOPAICHHUS C BEIIECTBAMHU B COOTBETCTBUU C

3 PEKTUBHBIMH T10 3aBEPILIECHUIO JIAOOPATOPHBIX XUMHUUECKUX OTBITOB MO HOIYYEHUIO U
c6opy razoo0pa3HbIX BeIeCTB (BOJOPOAA U ra3a), MPUTOTOBICHHIO PACTBOPOB C
OIPEACIICHHON MacCOM JI0JIEN paCTBOPEHUS BEIIECTBA, INIAHUPOBATH U IIPOBOIUTH
XHUMHYECKHE IKCIICPUMEHTHI. 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYCH U KHCIIOT C
MOMOIIbIO0 UHANKATOPOB (deHou (JTakmyc, GpeHonranernt, METUIIOPAHK U JAPYTUe).

K koHIy 0OydeHus B 9 kjacce npeaMeTHbIE pe3yabTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTDH y OOYJAIOUTNXCSI YMEHUI:

PACKpBITh CMBICII OCHOBHBIX NOHSITUN: XUMUUYECKUN JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHUOH, aHUOH, IIPOCTOE BEUIECTBO, CJI0XKHOE BEIIECTBO, BAJICHTHOCTD,
ANIEKTPOOTPHUIIATEIBHOCTD, CTETIEHb OKUCIIEHUS, XUMUYECKasl peaKltsl, XUMHYecKas
CBSI3b, 3 (eKT aTMOCcPephl, MOJIb, MOJISIPHBII 00BEM, PACTBOP, MEKTPOIUTHI. ,
HEANIEKTPOJIUTHI, dJEKTpOIUTHYECKas quccouuanusi, CocTosiHue HOHHOTO 0OMeHa,
KaTalu3arop, XMMHUECKOEe paBHOBECUE, 00paTUMbIe U HEOOpAaTHUMbIE COCTOSIHMS,
OKHUCJIUTEIbHO-XUMHUYECKHU-BOCCTAHOBUTEIbHBIE COCTOSHUS, OKUCIUTEID,
BOCCTAHOBUTENb, OKHCIIEHHE U BOCCTAHOBIIEHUE, aJUIOTPONUS, aM(POTEPHOCTD,
XMMHYECKas CBA3b (KOBaJCHTHAsA, HOHHAs, METAJJIMUECKasi), KpUCTallTnYecKasi penérka,
KOppO3Hs METAJUIOB, CIUIAaBhI, ObICTpasi XuMHUueckas 00paboTKa, MpeenbHO JOMyCTUMAas
koHueHTpauus [1JIK BemecTsa;

WJLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX TIOHSTHI U IIPUMEHSTH 3TH TIOHSATHS TTPH
OTHMCAHMUU BEIIECTB U UX MPOSIBICHUI;

HCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJISl COCTaBJIeHUs (DOPMYIT BEILIECTB U
(hMBUYECKUX BEIIECTB;

oTpezieNieHNe BAJIGHTHOCTH U CTETIEHH OKUCIICHUS AIEMEHTAPHBIX AIEMEHTOB B
COEIMHEHUSX, HUKINYECKHUM cOCTaB, MPUHAIEKHOCTH BEILIECTB K ONPEIEIEHHOMY
KJ1accy coeuHeHuH no ¢popMylaM, BUJ XUMUYECKUX COEAUHEHHH (KOBaJleHTHas,
MOHHAsl, METAJUINYECKasl) B HEOPraHUYECKUX COEANHEHUSAX, 3apsl HOHA IO XUMHUYECKOM
(dhopmyre, xapakTep cpelibl B BOJHBIX pACTBOpPAX HEOPTraHUUECKUX COCIUHEHUM, TUIT
KpHUCTaJTNYecKasi periéTka KOHKPETHOTO BEIlleCTBa;

PacKpbITh CMBICH niepuoaudeckoro 3akona J[. . Menneneesa u pacuungpoBarb ero
MMOHMMAaHKE: OTHCATh U OXapaKTepu3oBaTh TabnuuHyto hopmy Ilepuonnyeckoit CUCTEMbI
0a30BBIMHU AIIEMEHTAMU: BBIJICIIUTD MOHITHS «IJIaBHAas MOArpynna (A-Tpymmna)» u
«mmo6ounas nmoarpynna (b-rpynmna)», Masnbie 1 00JIbIIHE TEPUOJIBI, COOTHECTH (OPMBI,
KOTOPBIE MPUCYTCTBYIOT B MEPUOANUECKOM. TabIHIIA, C YUCTOBBIMU (DYHKIIMOHAIBHBIMU
ANIEMEHTaMU AIEMEHTapHBIX aTOMOB (COCTaB U 3apsi si/ipa, 00Iee YUCo AEKTPOHOB U
pacnpeaeneHue ux Mo MEKTPOHHBIM CII0SIM), 0OBSCHSIET 00IIMe 3aKOHOMEPHOCTH B
COXpaHEHUU CBOMCTB AJIEMEHTOB U UX CBSI3€H B Mpeieax MalbIX EPUOJIOB U TIIaBHBIX
MOJTPYIII ¢ YYETOM 3apsifia UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMUYECKHE IIEMEHThI, HEOPTaHMYECKHUE BEIeCTBA, XUMUYECKUE
CBOMCTBa (IO BUAY U COCTABY BEIIECTB, BXO/IIUX B COCTAB BEIIECTB, 110 TEIJIOBOMY

3 eKTy, Mo ONPEAETCHUIO CTETNIEHN OKUCIIEHUS! OCHOBHBIX JIEMEHTOB);
XapaKTepHu30BaTh (ONMUCHIBATh) OOIINE U XapaKTepHbIE XUMHUECKUE CBOMCTBA IPOCTHIX U
CJIO’KHBIX BELIECTB, NOATBEPIK/as OMMCAHUE PUMEPOB MOJIEKYISIPHBIX M HOHHBIX
COOTBETCTBYIOLIUX XUMHUYECKHUX BEIIECTB;

COCTaBUTh YPaBHEHHUS MIEKTPOIUTUYECKON JUCCOLMALIMM KHCIIOT, IEJIOUEi U COJIEH,
MIOJTHBIE M COKpAIIEHHbIE YpaBHEHUS, OOBSCHSIOIIME HOHHBIM 00MEH, ypaBHEHUS,
MOJTBEPKTIAIOINE CYLIECTBOBAHUE FEHETUUECKOM CBA3M MEXIY BEIIECTBAMM PA3JINYHbIX
KJIaCCOB;

PaCKpBITh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX METO/IOB ITyTE€M COCTaBJICHHUS
ANEKTPOHHOTO OanaHca;



e TPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX Harpy3KH, BO3MOKHOCTH
NPOTEKaHUs IPUPOHBIX SBJICHUI B Pa3IMYHBIX YCIOBHUSX;
e COOTHECTH MOJIEKYISIPHYIO U MOJISIPHYIO MAcCy BEIIECTB, MACCOBYIO JOJII0O XMMHUYECKOTO
3NeMeHTa 1o (hopMysie COEAUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBECTU
pacyeThl 110 YpaBHEHUIO XUMHUYECKOTO COCTOSIHUS;
e coOMIONaTh MpaBUIIa UCIIOJIL30BAHUS XUMUYECKOM TOCYABI B 1a00paTOpPHOTO
o0opynoBaHus, a TAKXKe MpaBuiIa 0OpaIEHHs C BEIIECTBAMU B COOTBETCTBHH C
3 )EeKTUBHBIMH IO BBHITIOJIHEHHIO JTa00PATOPHBIX XUMHUYECKHX OTBITOB IO MOJTYYCHHIO U
cOOpy ra3000pa3HBIX BEHICCTB (AMMHAKA U YITICKUCIIOTO Ta3a);
e TPOBEACHUE, MOTBEPKICHIE KAYECTBA COCTABA PA3IUYHBIX BEIIECTB: PACIIO3HABATh
OTIBITHBIM METOJIOM XJIOpUA-, OpoMHI-, Hoau -, KapOoHaT-, hocdar-, CUIMKar-, Cynbdar-
, THIIPOKCHU/I-UOHbBI, KATHOHBI aMMOHHS 1 MOHBI U3YYEHHBIX METAJLIOB, COJACPIKAIIUXCS B
BOJTHBIX PAaCTBOPaX HEOPTaHMUYECKHUX BEUICCTB. ;
e TPUMECHSATH OTIEPALUH OCHOBHOM MBICIIUTEIBHON JACATCIBHOCTH — aHAJTU3 U CHHTE3,
cpaBHEHHUE, 0000IICHNE, CUCTEMATH3AIIUS, BBISBJICHUE TPUYMHHO-CIICICTBEHHBIX CBSI3ei
— JUTsl U3YYCHHSI CBOMCTB BEILECTB U €CTECTBEHHOTO TEUCHHUSI, €CTCCTBEHHO -HAYYHBIC
METO/IbI TO3HAHUS — HAOIOCHNE, H3MEPEHHE, MOJISIIMPOBAHUE, IKCTIEPUMEHT
(peanbHBIA U MBICTUTENBHBIH).

IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
Ne | Ha3Banue pa3znenos KosmuecTBo yacos OnekTpoHHbIe (IU(POBbHIE)
/T | W TeM MPOTPaMMBbI 00pa3zoBaTeIbHBIC PECYPCHI
Bcero | Kontponbenbie | [Ipaktuueckue
paboThl paboThHI
Paznea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
1.1 | Xumus — BaxkHas 5 2 bu6mmoreka [IOK
o0actb https://m.edsoo.ru/7f41837c
€CTECTBO3HAHUS U
MPAaKTUYECKOMN
JeSITeNIbHOCTH
YeJl0BeKa
1.2 | BemecrBa u 15 1 bu6mmoreka [IOK
XUMHYECKHE https://m.edsoo.ru/7f41837c
MIPOLIECCHI
Utoro no pazneny 20

Paznea 2. Baskneiilue npeacTaBuTe/ i HEOPraHu

YEeCKHUX BelIeCTB

2.1 | Bo3nyx. Kucnopon. 6 bu6mmoreka [JOK
[Toustue 06 https://m.edsoo.ru/7f41837¢c
OKCHaX

2.2 | Bopopon. Ilonsitue 8 1 bu6mmoreka [JOK
0 KHCJIOTaX U COJIIX https://m.edso0.ru/7f41837c¢

2.3 | Boga. PactBopbl. 5 1 1 bu6mmoreka [JOK
[Tonstue 06 https://m.edsoo.ru/7f41837¢c
OCHOBaHHMSIX

2.4 | OCHOBHBIC KJIACCHI 11 1 1 bu6mmoreka [JOK
HEOpPraHU4ecKux https://m.edsoo.ru/7f41837c
COCIUHEHUI

Hroro no paszneny 30

COCTOSIHUSA

Paznean 3. Ilepuoanueckuii 3axkon u llepuoguyeckasi cucrema c sjemenramu /1. U.
MenpgeseeBa. Ctpoenne aToM0B. XUMHYecKas cBA3b. OKHUCIUTEIBHO-BOCCTAHOBHTEIbHbBIE



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

3.1 | Ilepuoamueckuit
3aKOH U
IIepuonnueckas
CUCTEMA I10
anemenrtam /1. H.
Menpeneesa.
CrpoeHue aToMa

bubmuoreka [IOK
https://m.edsoo0.ru/7f41837c

3.2 | XuMnueckas CBS3b.
OKHUCIIUTEIIBHO-
BOCCTAaHOBUTEILHEIE
COCTOSIHUS

bu6mmoreka [{OK
https://m.edsoo0.ru/7f41837c

Jlo6aBHUTHL TEKCT

Hroro no pazneny

15

bu6morteka [IOK
https://m.edsoo0.ru/7f41837c

PesepBHOE Bpems

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

68

9 KVIACC

No | HazBanue pa3znenoB
/T | ¥ TeM MPOTPaMMBbl

KomnnuectBO yacos

Bcero

KonTpoJsibHbIE

paboThI paboThl

[IpakTnueckue

DneKTpoHHbIE (IUPPOBHIC)
o0Opa3oBaTesbHbIC PECYPChI

Pa3nea 1. BemecTBo M XUMHYECKHE COCTOSTHUS.

1.1 | [ToBTOpCHHME H
yrayojaeHne 3HaHUH
OCHOBHBIX Pa3/IeJOB
Kypca 8 kiacca

5

1

1.2 | OcHoBHEIE
0COOEHHOCTH
9KOHOMHUYECKOTO
pa3BHUTHSA

1.3 | DnexTponuTUyecKas
JCCOLIMAITHSI.
XUMUYECKue
peaxiuu B
pacTBopax

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

Hroro no pasaeny

17

Pasznen 2. HeMeTa/sIbI M X COEOH

HCHUA

2.1 | O6miue
XapaKTePUCTUKHU
MMHUIIEBBIX
asmeMeHToB VIIA-
rpymnmbl. ['ajgoreHsl

4

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

2.2 | Oo6mas
XapaKTEePUCTHKA
MTUILEBBIX
351ieMeHTOB VIA-

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
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rpynmnsl. Cepa u ee
COCJIMHEHUS

2.3 | O6mue 7 e 1
XapaKTePUCTUKH
MTUIIIEBBIX
271eMeHTOB BA-
rpynmnsl. A3oT,
dochop u ux
COCJTMHEHUS

2.4 | O6mas 8 1 2
XapaKTepUCTHKA
MTUIIIEBBIX
anemeHToB [VA-
rpynnsl. Yriaepoa u
KPEMHHH U UX

COCJTMHEHUS

Wroro mno pazueny 25

Paznea 3. Mera/uibl 1 MX COeTMHEHUS

3.1 | OOmue cBoiicTBa 4 BBEIUTE BBEIUTE bu6moreka [IOK
METaJLIOB 3HAYCHHE 3HAYEeHUE https://m.edsoo.ru/7f41a636

3.2 | Baxneiimme 16 1 2
METaJTBI ¥ UX
COCJTMHEHUS

Hroro mo pazgeny 20

Pasznea 4. Xumus v oOKpy:Kalomas cpeaa

4.1 | BemecrBa u 3 bu6moreka [IOK
MaTepHabl B )KU3HH https://m.edsoo.ru/7f41a636
YeJloBeKa

Hroro no pazgeny 3

PesepBHOE Bpems 3

OBILIEE KOJIMYECTBO | 68 4 7

YACOB I1O

[TPOTPAMME

YUEBHO-METOJINYECKOE OBECIITEHEHUWE OBPA3OBATEJIbHOI'O ITPOLIECCA
Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKIHOHEpHOE OOIIECTBO
«M3narenscTBO «lIpocBemnieHuney

Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos W.I'., Crankos C.A., AKunoHepHOE 00IIECTBO
«M3narenscTBO «lIpocBemieHuney

U DPPOBBIE OBPABOBATEJIbHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
bu6moreka [JOK

https://fipi.ru/

https://chem-oge.sdamgia.ru/
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