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HOSACHUTEJ/IBHAS 3AIINCKA

[Iporpamma 1Mo XMMHUM Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHHs COCTAaBJICHA Ha OCHOBE TPEOOBaHUI K
pe3ysibTaTaM OCBOCHMS OCHOBHOH  00pa3oBaTelNbHONH MpPOrpaMMBI  OCHOBHOTO  o0miero  oOpa3oBaHus,
npezncraBieHHBX B @PT'OC OO0, a Taxke Ha OcHOBE (heaepainbsHON pabodeil mporpaMMBbl BOCHUTAHUS U C YIETOM
KOHIICTIITNH TIPeTiofaBaHus y4deOHOro mpeaMmera «XWMHUS» B 00pa30BaTENbHBIX OpraHU3amusax Poccuiickoit
®denepanun.

[Iporpamma mo XuMuu fa€T NMpejcTaBlIeHNUE O LEJsX, o0Ieil crpaTerun 00y4eHus], BOCIIUTAHUS U Pa3BUTHUS
00y4Jaromuxcsi CpeIcTBaMHM y4eOHOro TpenMeTa, YCTaHAaBIMBaeT 00s3aTelIbHOE MpPEJIMETHOE COAEpKaHue,
IpeaycMaTpuBaeT paclpefesieHue ero Mo KjiaccaM M CTPYKTypHUpOBaHHE IO pasfesaM M TeMaM HpOTrpaMMEl MO
XUMMH, OINpenAenseT KOJIMYECTBEHHBIE M KAuyeCTBCHHBIE XapaKTEPHCTUKU COAEPKaHMS, PEKOMEHIYEeMYIO
MOCJICI0BATENIFHOCTD M3Y9EHHUS XUMHH C yYETOM MEXIPEAMETHBIX 1 BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKN y4eOHOTO
mporecca, BO3PACTHBIX OCOOEHHOCTEH OOYYarOIIMXCs, ONpENesieT BO3MOXKHOCTH TpEeAMeTa Ui pean3alliu
TpeboBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNbHON MpPOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs, a Takke TpeOOBaHMI K pe3yinbTaTaM OOy4YEHHS XMMHM Ha YPOBHE IIeJIeH M3ydeHHS IpenMeTa U
OCHOBHBIX BHJIOB y4eOHO-TTO3HABATEIbHON ESTEIBHOCTH 00YJaIOIIETOCs 10 OCBOCHUIO YI€OHOTO COIEPKAHUSL.

3HaHHWE XUMHUH CIY>KUT OCHOBOH 111 JOPMHUPOBAHHS MUPOBO33PEHHS 00YHJaIOIIET0Cs, €T0 MPEICTABICHUH O
MaTepuaJbHOM €JUHCTBE MHpa, BaXHYIO pOJNb UrpaloT (OpMUpYEMbIEe XUMHEH TpECTaBICHHUS O
B3aUMOTIPEBPAICHUSIX YHEPTUH U 00 JBOJIIOLUHU BCIISCTB B MPHPOJE, O IMYTAX PEHICHHS [IOOANTBHBIX MpoOIeM
YCTOWYMBOTO PA3BHUTHSI YEOBEUECTBA — CHIPHEBOM, DHEPTEeTUUECKOW, MUILNEBON M HKOJOTMYECKOil 0e30macHoCTH,
mpo6GieM 3paBOOXpaHEHHSI.

N3yuenue xumuu:

CIOCOOCTBYET peasiM3alii BO3MOXKHOCTEW Ui caMopa3BHTHs U (POPMHUPOBAHHMS KYJIbTYPbl JHUYHOCTH, €&
o01mei 1 PyHKIMOHATILHOW IT'PaMOTHOCTH;

BHOCHT BKJIaJ B (pOpMHpOBaHWME MBIIUICHUS W TBOPYECKHX CHOCOOHOCTEH OOYdJaloOIMXCs, HABBIKOB HX
CaMOCTOATENBHON yueOHOH AeATENbHOCTH, SKCIIEPUMEHTAIBHBIX W NCCIIE0BATEIbCKUX YMEHUH, HEOOXOJUMBIX KaKk
B TIOBCEHEBHOH XH3HH, TaK U B TPOPECCHOHATBHON IESTEIbHOCTH;

3HAKOMHUT CO CHENN(HUKON HAYYHOTO MBIIIJICHHUS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOTO B3IUIA HAa €AMHCTBO
NPUPOIBI M YETIOBEKa, SIBIAETCSI OTBETCTBEHHBIM 3TalloM B (DOPMHUPOBAHMH €CTECTBEHHO-HAYYHOH IPaMOTHOCTH
oby4aromuxcs;

CHoCcOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOMICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IIPUPOAE, K
YeJIOBEKY, BHOCHT CBOM BKJIA]] B 9KOJIOTHYECKOE 00pa30BaHUE O0YUAIOIIMXCS.

JlaHHbIC HANPaBJICHUS B O0YUCHHH XUMHUU 00CCIICUUBAIOTCS CIICIIM(HUKON cofepikaHus yaeOHOro MpeMeTa,
KOTOpLIﬁ SABJIACTCA NEAAroru4yeCK aJaliTUpOBaAHHBIM OTPAXKECHUEM 6a3oBoii HayK1 XUMHH Ha OHpeI[eHéHHOM 9TaIre
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUS OPUEHTHUPOBAH Ha OCBOEHHME OOYYaIOMIMMHECS
CHUCTEMBI NIEPBOHAYAIBHBIX MOHATHHA XMMHHU, OCHOB HEOPTaHUYECKOM XUMHMU U HEKOTOPBIX OTAEIBbHBIX 3HAYMMBIX
MOHSTHIA OpPraHUYECKON XUMUHU.

CrpyKTypa coJep)kaHHs NPOrpaMMbl 0 XMMHH C(HOPMHUpPOBaHAa Ha OCHOBE CHCTEMHOTO Iojxoja K eé
n3yuennto. ColepxaHue CKJIAIbIBACTCA U3 CUCTEMBI MOHATUN O XMMHYECKOM JJIEMEHTE U BEILIECTBE M CHCTEMBI
MOHATHH 0 XUMUYECKOH peakiu. O6e 3TH CUCTEMBI CTPYKTYPHO OPTaHW30BaHbI 10 MPUHITUITY TOCIEA0BAaTEIFHOIO
Pa3BUTHA 3HAHUM HAa OCHOBE TEOPETHUECKUX MPEACTaBICHUI pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3axona J{. 1. MeHnzeneeBa kak OCHOBHOT'O 3aKOHa XUMUU;

— Y4Y€HUA O CTPOCHUHN aTOMa U XUMHUYECKOH CBA3U,

— IIpeACTaBIEHUH 00 AMEKTPOIUTHIECKON AUCCOLMAIINY BEIIECTB B PacCTBOpax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPHYECKHU MOJTYYECHHBIX U OCMBICIICHHBIX (haKTOB,
pasBHBAIOTCA IIOCJIEJOBATEIbHO OT OJHOTO YPOBHA K JAPYrOMY, BBIIOJNHSS (QYHKIMHA OOBSICHEHHS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOYKHOCTEM MPAKTHYECKOTO NMPHUMEHEHMs] M MOIYYEHUS H3ydaeMBbIX
BEIIECTB.

OcBoeHHE TIpOTpaMMBI 110 XHMHH CIOCOOCTBYET (OPMHUPOBAHHIO TIPEJCTABICHUS O XHMHYECKOM
COCTAaBJISOLEN HayYHON KapTHUHBI MUPA B JIOTUKE €€ CUCTEMHOM IIPUPO/BI, IEHHOCTHOTO OTHOLIEHUS K HAyYHOMY
3HAaHUIO W MCTOJIaM IIO3HAHUA B HAYKE. I/I3yqu1/Ie XUMHUHU TIPOUCXOAUT C MPHUBJICUCHUEM 3HAaHUM U3 panee
M3yYeHHBIX y4eOHBIX mpeameToB: «OKpyxarouui Mup», «buonorus. 5—7 knacceny u «Puznka. 7 Kimacc.

IIpr w3ydeHNMM XWMHH TPOUCXOAWT (OPMHPOBAHHE 3HAHUI OCHOB XMMHUYECKOW HAyKH Kak o001acTu
COBPEMEHHOT'O €CTECTBO3HAHMA, HpaKTquCKOﬁ JACATCIBHOCTH YCJIOBCKA U KaK OJHOTO M3 KOMIIOHCHTOB MI/IpOBOﬁ
KyJbTyphl. 3a1aya y4eOHOTO MpeaMeTa COCTOUT B ()OPMUPOBAHUU CHUCTEMBI XUMHUYECKHX 3HAHMA — BaXKHEHIIUX
(akTOB, NOHATHH, 3aKOHOB M TEOPETHYECKUX IIOJIOKEHUH, MOCTYIHBIX O00OIIEHHH MHPOBO33PEHYECKOTO
Xapakrtepa, s3blKka HayKd, B MPHOOIIEHUN K HAyYHBIM METO/aM ITO3HAHWS MPU M3YYEHHH BEIIECTB M XMMHUYECKHX
peakiuii, B )OpPMUPOBAHNH M PA3BUTHHU MO3HABATEIBHBIX YMEHUH U UX NPUMEHEHUH B y4eOHO-TIO3HABATEILHON 1



y4eOHO-HCCIIeA0BATENBCKOM  eATENbHOCTH, OCBOGHMM IIPAaBHJI 0O€30IacHOTO O0palleHHs ¢ BEIIeCTBAMH B
IIOBCEIHEBHOM JKU3HHU.

[Ipn u3ydeHHM XUMUHM Ha YPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHMsA Ba)KHOE 3HAUCHUE NPHOOPETH TaKue
LeJH, Kak:

— (opMHpOBaHHE MHTEIUICKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMOOOPa30BaHMIO, COTPYAHHUIECTBY,
CaMOCTOSTENIBHOMY NIPUHATHIO PEIICHUH, CIIOCOOHOM aJanTHPOBATECS K OBICTPO MEHSIOIMMCS YCIIOBUSM JKH3HHU;

— HanpaBJeHHOCTh OOY4YEeHWS Ha CHUCTEMaTHYeCKOe NPHOOLIEHHE OO0y4arolmMXcs K CaMOCTOSATEIbHOW
MO3HABATEJIHOM JIESATENbHOCTH, HAayYHBIM METOAaM IO3HaHMS, (OPMHUPYIOIIMM MOTHBAIlMIO W Pa3BHUTHE
CIIOCOOHOCTEH K XUMUU;

— olecrieyeHne YCIIOBUH, CIIOCOOCTBYIOIIMX HPHOOPETECHHUIO OOY4YaIOIIMMHKCS OIbITa Pa3HOOOpa3HOU
JIeITEIbHOCTH, IIO3HAHMS M CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIW), HMEIOLIINX
YHHBEpCaIbHOE 3HAUCHHE JUISl PA3INYHBIX BUJIOB JCATEIILHOCTH;

— ¢opmupoBanue o0mel (yHKINOHATEHOW M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM HYHCIIE yMEHHH
OOBSCHATH W OLECHUBATH SIBJICHUS OKPYXKAIOIIETO MHpPA, UCIIONB3Ys 3HAHUS M OIBIT, IOJYYCHHBIC IPH H3yYSHHH
XHMHH, IPUMEHATH MX [P PELICHUH IPOOJIeM B IIOBCEIHEBHOM )KU3HN M TPYIOBOH EATEIBHOCTH;

— QopmupoBaHHe y OOYYarOLIMXCS T'YMaHHCTHYECKHX OTHOLICHHH, MOHMMAaHHs LEHHOCTH XHMHYECKHX
3HaHUH U1 BBIPAOOTKH SKOJOTHYECKH LEeNecOO0pa3sHOro MOBEICHUS B OBITY M TPYIOBOH NEATEIBHOCTH B LENAX
COXpaHEHHs CBOCTO 30POBBS U OKPY)KAIOLIeH IPUPOITHON CPebl;

— pa3BUTHE MOTHBAIMH K OOY4YEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCIHMTAHWIO Ha OCHOBE
YCBOCHUS OOIIEYENIOBEUYECKMX IEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpOQHIS M HaIpaBICHHOCTH
JlanbHEHIero o0y4eHus.

OO1iee 4uCIO 4acoB, OTBEAEHHBIX Uil M3YyYEHUS XMMHHM Ha YPOBHE OCHOBHOTO 0OOIIero oOpa3oBaHMS,
cocraisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HeJleni0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUS

8 KJIACC

IlepBoHauaJbHbIEe XMMHYECKHE MOHATHSA

IIpeamer xumuu. Poiab XMMHUM B )KM3HM 4esloBEKa. XUMHUS B cUcTeMe Hayk. Tena u BemiecTBa. Ousndeckue
CBOICTBA BeLIECTB. ArperaTHoe COCTOSIHUE BelecTB. [IoHsATHE 0 MEeTOAax MO3HAHUS B XUMUU. UUCTBIE BELLECTBA U
cMmecu. CriocoOBI pa3nieNieHus] CMeceid.

ATOMBI U MOJIEKYJBl. XUMHYECKHUE dJIeMeHThl. CHUMBOJBI XUMHUUYECKHUX 3JIeMeHTOB. [IpocThie U cioxHBIE
BelIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass (popmyna. BaneHTHOCTP aTOMOB XUMHYECKHX 3JCMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemiecTB. OTHOCHTENbHAs aToMHasi Macca. OTHOcHUTEIbHAsT MOJEKYJsipHas Macca. MaccoBasi A0Sl XUMUYECKOTO
3JIEMEHTa B COCAMHCHUH.

KomunuectBo Bemectsa. Moisb. MonsipHas Macca. B3auMocBA3b KOJIMYECTBA, MACChl M YUCIIAa CTPYKTYPHBIX
eauHUI] BemecTBa. Pacuérel mo popMynam XMMHIECKUX COSTUHEHUH.

Om3uuecKue M XUMHUYECKUE SBICHUS. XUMHYECKas peakuus W e€ NMpHU3HAKWA. 3aKOH COXPAHEHHS MacChl
BEIIeCTB. XUMHUIECKUe ypaBHeHUs. Kiaccupuranms XUMUIEeCKAX peakuii (COeANHEHMSI, Pa3JIOKEHIS, 3aMEIIeHNs,
obMeHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHMHUYCCKOHW MOCYAOH, mpaBwiamMu pabOThHl B JabopaTopud U TpUéMaMu OOpalieHUs C
71a00paTOPHBIM 000PYIOBAHHEM, U3yUCHHUE U OMHMCAaHUE (DU3UUICCKUX CBOMCTB 00pa3llOB HEOPTaHWMYCCKHUX BEIICCTR,
HaOJroieHue (pu3NUecKuX (IUIaBICHUE BOCKA, TAsTHUC JIbJIa, PACTHPAHKUE caxapa B CTYIKE, KUTICHUE U KOHICHCAIIHS
BOJBI) M XUMHUYECKUX (TOPEHHME CBEUH, NMPOKAJIHBAHHE MEIHON IPOBOJIOKH, B3aMMOAEWCTBHE Mela ¢ KHCIIOTOMH)
SIBICHUW, HAOJIOJCHUE M ONHCAHWC IMPU3HAKOB MPOTCKAHMSA XUMHUCCKUX peakiuii (pasjokKeHue caxapa,
B3aWMOJICHICTBAE CEpHOW KHCIOTHI C XJIOpPHOOM Oapus, pasioxeHue ruapokcuma memu (ll) mpm HarpeBanum,
B3anMoJieiicTBre Jkeme3a ¢ pactBopoM coiu Menu (Il), m3ydeHme cmocoOOB pa3leneHuss CMecei: ¢ MOMOIIBI0
MarHuTa, QUIBTPOBaHME, BHINIapUBAaHNE, TUCTHIUIAIN, XpoMaTorpadus, IpoBeIeHIEe OYUCTKH ITOBapEeHHON COJH,
HaOJIOZIGHUE W OIMCAHWE pPe3yJIbTaTOB IPOBEICHHUSA OIBITA, MUIIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MAacCHl,
CO3/IaHHe MOJIENIeH MOJIEKY (IIapOCTEPIKHEBHIX).

Baskneiilue npeacraBuTe M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — sleMEHT M mpocToe BeliecTBO. Haxoxaenue
KUCIIOpOAa B NpHUpoje, (QH3MYecKMe W XHMHUYECKHe cBoiicTBa (peakuuun ropenusi). Oxcuabl. [Ipumenenue
kuciopoaa. CrocoObl TMOJIYYCHUS KUCIOpOoJa B JabOpaTopud M MPOMBIILICHHOCTH. KpyroBopoT KHciaopoaa B
npupoze. O30H — aTIOTPOIHAS MOJU(PUKAIINS KUCIOPOIA.

TernoBoit 3ddekT XUMHYECKOH peakuuH, TEPMOXMMHUYECKHE YypaBHEHHsS, JK30- M OSHIOTEPMHUYECKHE
peakimu. TorumBo: yronp W MeTaH. 3arps3HEHHE BO3/yXa, YCWICHHE IMapHUKOBOro 3¢ ¢ekra, pa3pylIcHHe
030HOBOTO CIIOS.

Bonopox — anemeHT u mpocToe BemecTBo. HaxoxxaeHne Bogopoaa B Mpupoje, GU3NIeCKUe U XUMUICCKUE
CBOWCTBa, MPUMEHECHHUE, CITOCOOBI MOTydeHHsT. KUCITOTHI U COH.

MonsipHBIi 006EM Ta30B. Pacy&ThI M0 XUMUYECKUM yPaBHEHUSM.

Om3nueckue CBOWCTBa BOABL. Boma kak pactBopurenb. PacTtBopsl. HacrwllieHHBIe W HEHACHIIIEHHBIC
pacTtBophl. PacTBOpUMOCTH BeliecTB B Bojie. MaccoBasi IOJIsSI BEIIECTBA B pacTBOpe. XUMUYECKUE CBOWCTBA BOJBI.
OcHoBaHusi. Ponmb pacTBOPOB B MpHUpOJAE W B KU3HU 4YelloBeKa. KpyroBopoT BoAbl B MpUPOJE. 3arps3HEHHE
MPUPOAHBIX BojA. OXpaHa ¥ 0YMCTKA MPUPOIHBIX BOJ.

Knaccugukanus Heopranmdeckux coenuHeHnil. Okxcuapl. Kiaccuduxanms oxcumoB: coneobpasyroniue
(ocHOBHBIEC, KHCIOTHBIE, aMmdoTepHble) H HecoseoOpasytomme. Homenknarypa okcugoB. Duznmdeckue u
XUMHUYECKHE CBOMCTBA OKCHIOB. [loydeHre OKCHIOB.

OcHoBanmst. Krnaccupukarust OCHOBaHHMU: INENOYM W HEPACTBOPUMBIC OCHOBaHHA. HoMeHKmaTypa
ocHoBaHui. du3NUecKkre 1 XUMUYECKUE CBOMCTBA OCHOBaHUMU. [lonyyeHrne ocHOBaHUMA.

Kucnotsl. Kmaccuduxanus xucinor. Homenknatypa kuciot. Ou3nuecKkue U XUMHUIECKHAE CBOMCTBA KUCIOT.
Psn aktuBHocTn MetamioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenxknatypa coneit. duznueckue U Xumudeckue cBoiictsa cosiel. [lonydyenue conen.

I'eneTnueckas CBA3b MEXKIY KIIaCCAaMH HEOPTAaHUYECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OTpeeNIiCHUE COACPKAHMS KHCIOpOaa B BO3AyXe, MOJydeHHe, cCOOMpaHue, paclio3HaBaHUE U
M3Yy4YEeHHE CBOHCTB KHCIOPO/ia, HAOI0IeHIE B3aUMOICHCTBUS BEIIECTB C KUCIOPOIOM M YCIIOBHS BOSHHKHOBEHHS H
MpeKpaiieHus: ropeHus (mokapa), 03HAKOMJICHHE C 00pasllaMd OKCHJIOB M OTHCAHWE WX CBOWMCTB, MOJydYEHUE,
cobupanue, pacrio3HaBaHUE U U3yUeHHE CBOWCTB BOJIOpoJia (TOpEHHUE), B3aUMOICHCTBHE BOJIOPOJA C OKCHIIOM MEIU
(1) (BO3MOXHO HCIMONB30BAHKME BHUIEOMATEPUANIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB KOJIHYECTBOM | MOJIb,
UCCIIeIOBaHHE OCOOCHHOCTEH PACTBOPCHHS BEIICCTB C PA3IMYHON PacTBOPUMOCTHIO, MPUTOTOBICHHE PACTBOPOB C
OTpeNeIEHHON MacCOBOW J0Jel pPacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOJABI C MeTalaMH (HaTpHEM U
KaJplyeM) (BO3MOXXKHO HCIOJB30BaHUE BHICOMATEPHAJIOB), HCCIICJJOBAaHUE 0O0Pa3IOB HEOPraHWYECKHX BEHICCTB



Pa3IUYHBIX KJIACCOB, HAOJIIOJCHNE M3MEHEHUSI OKPACKHM MHIWKATOPOB B PACTBOPAxX KHUCIOT W INEJIOYEH, M3ydeHHE
B3aumoeiicTBus okcuaa meau (I1) ¢ pacTBopom cepHOM KHCIIOTHI, KHCIOT C METalIaMH, PEakIuil HeHTpaau3aium,
MOJIy4eHHE HEPACTBOPHUMBIX OCHOBAaHWi, BBITECHEHHE OJHOrO MeTalga APYTMM H3 pacTBOpa CONHM, PELIEHHE
SKCHEPUMEHTANBHBIX 33/1a4 10 TeMe «BajkHelIne KIIacChl HEOPraHUYECKHUX COCTUHEHUI.

Hepuonnyeckuii 3akon u Ilepuoamueckass cucrema xumudeckux 3djemeHtos JI. M. MenpgesneeBa.
CrpoeHue aToM0B. XUMHYecKasl CBA3b. OKHCIUTEIbHO-BOCCTAHOBHTE/IbLHbIE PeaKIUU

[lepBble MOMBITKK KiacCH(UKALUK XUMHYECKHX DJIEMEHTOB. [loHsATHE O Tpynmax CXOIHBIX 3JIEMEHTOB
(weno4Hble M IIENOYHO3EMEJTbHBIE METaUIbl, TaJlOreHbl, WHEPTHBIE Ta3bl). ODJIEMEHTHI, KOTOpble 00pasyroT
amM(OoTepHbIE OKCHIIBI U THAPOKCHU/IBL.

Ilepuonuueckuii 3axoH. Ilepuomuueckas cucremMa xumudeckux onemeHroB JI. WM. Menneneesa.
Kopotkonepuonnas u mnuHHonepuonHas ¢opmbel Ilepuonuueckoil cucremsl xumudeckux snementoB JI. WM.
MenpneneeBa. Ilepuoast u rpynmel. OU3HUECKUIl CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB INEpPHOAa U TPYIIIBI
3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX szaep. V3oTomsl. DiekTpoHbsl. CTpoeHHE S3JIEKTPOHHBIX 000J0YeK
aToMOB HepBbIX 20 xumuueckux 3ieMeHToB Ilepuonmueckoit cuctembl [. M. MenpeneeBa. XapakTepHUCTHKa
XUMHUYECKOI0 JIEMEHTA 110 ero nojiokeHuto B [lepuonuueckoii cucteme /1. 1. Menneneesa.

3aKOHOMEPHOCTH  H3MCHEHHsS  pajgiyca aTOMOB  XHMHYECKHX  JJIEMEHTOB, METAUIMYECKHX |
HEMETAJNINYECKUX CBOWCTB 110 TPYIIIaM U MIEPHOIAM.

3nayenue [lepuonndeckoro 3akoHa M Ilepmomuueckoi cUCTEMBl XMMUYECKHX 3JIEMEHTOB Ui Pa3BUTHS
Hayku U npakTtuku. J[. 1. MeHneneeB — yu€HbIi U TpaKJaHUH.

Xumnueckas cBsA3b. KoBasieHTHas (HOJsIpHAs M HEMOJISAPHAs) CBSI3b. DIEKTPOOTPHIATEIEHOCTE XUMUYECKHUX
aneMeHTOB. MloHHas CBs3b.

CreneHb OKHMCJICHHA. OKHCIINTENHHO-BOCCTAHOBHUTEIBHEIC pcakuu. Hpoueccm OKHUCJICHUSA u
BOoCCTaHOBIEHUSA. OKHCIUTENH U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00pa3IoB BEIIECTB METAIIOB M HEMETAIIIOB, B3aUMO/ICHCTBIE THAPOKCHIA INHKA C PACTBOPAMHU
KHACIOT M INENOYed, IMPOBEJECHHE OMNBITOB, WIIIOCTPUPYIOIUX HPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakunuy pa3aoKeHHs, COCTUHEHHS).

Mesicnpeomemnmnuie ceasu

Peanuzanuss MeXIpeAMETHBIX CBA3ed IpU HU3yYEHMH XHMHUH B § Kjacce OCYIIECTBISIETCS uepes
HCIIOJIB30BAHUC KakK O6IIII/IX €CTCCTBCHHO-HAYYHBIX HOHHTI/II‘/II, TaK H HOHﬂTHﬁ, ABJIIIFOINUXCSA CHCTCMHBIMU IJIA
OTJIENBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO0I1Me eCTeCTBCHHO-HAYYHBIC IOHATHS: HAy4yHbIH (DakT, THIIOTE3a, TEOPHs, 3aKOH, aHalIW3, CHHTE3,
Ki1accuuKalys, NepuoMIHOCTh, HAOI0ICHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE, H3MEPEHHE, MOJIIb, SIBIICHHE.

®du3nka: MaTepusi, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIA,
JNEKTPUUECKUN 3apsl, BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSHHE BEIECTBa, ra3, (pu3nMuecKue BEINYHHBI,
€AMHULIBI U3MEPEHUS, KOCMOC, IUIaHETHI, 3B€311bl, CoHIIe.

Buonorus: porocunTes, aprxanue, bmocdepa.

leorpadus: armocdepa, runpocdepa, MHUHEpaNbl, TOPHBIE IOPOJBI, IOJIE3HBIE HCKONAaeMble, TOILIMBO,
BOJIHBIE PECYPCBI.

9 KJIACC

BemecTBo M XUMHYecKas peakuus

Iepuomuueckuit 3axoH. Ilepruonuueckas cuctema xummueckux snemeHToB J[. M. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMepHOCTI/I B M3MCHEHHH CBOMCTB XMMHYECKHUX 3JIEMEHTOB TMEPBBIX TpéX MEPpUoOa0B, KaJiuia, KaJblIuA
U X COEIMHEHUH B COOTBETCTBHH C MOJIOKEHHEM 3JIEMEHTOB B [leproiuueckoil cucteMe M CTpOSHHEM BX aTOMOB.

CrpoeHne BemiecTBa: BBl XUMHUYECKON CBA3HM. THIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTH CBOWCTB
BEIIECTBA OT TUIA KPUCTATNIMYECKON PEMIETKY U BHJIa XUMHYECKOH CBSI3H.

Knaccudukanus © HOMEHKIAaTypa HEOPraHMYECKHMX BEIIECTB. XHWMHUYECKHE CBOWCTBA BEIECTB,
OTHOCAIIUXCSL K PAa3IUYHBIM KllacCaM HEOPraHUMYECKUX COEIMHEHUM, IeHEeTHYeCKas CBsI3b HEOPTaHWYECKHX
BEIIECTB.

Knaccudukanus XMMHUYECKUX peaklyid MO pa3IM4YHbIM NpH3HaKaM (10 YHCIY M COCTaBy y4YacTBYIOIIMX B
peaKLiK BEIIECTB, MO TEIJIOBOMY 3(GQEKTy, M0 M3MEHEHHUIO CTEINEHEH OKHCIEHUS XUMHYECKUX DJIEMEHTOB, IO
00paTUMOCTH, TI0 YYACTHIO KaTaTu3aTopa). DK30- U SHIOTEPMHUUECKUE PEAKINH, TEPMOXUMUIECKAE YPABHEHUSI.

Ilorsatne o ckKOpoCTH XHMHYecKOi peaknuu. [loHsATHE 00 OOpaTHMBIX M HEOOPATUMBIX XHUMHUYECKHUX
pCaKuuax. IloHnsTHE O TOMOTEHHBIX U TE€TCPOTCHHBIX PCAKIUAX. Ilonstue o karanuze. IloHSATHE O XMMHYECKOM
PpaBHOBECHU. <DaKTop1)1, BJIUAIONINE HA CKOPOCTH XUMHUYECKON PE€aKIUN 1 MOJIOKECHUEC XUMHUYCCKOTO paBHOBECHA.

OKHCIIUTENHHO-BOCCTAHOBUTEILHEIE pCakuu, BHGKTpOHHBIﬁ OajlaHC OKHMCIIMTEIHLHO-BOCCTAHOBUTEILHOM
peaKkuun. CocraBienue ypaBHeHI/Iﬁ OKHCJIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ C HCIIOJIB30BAaHHUEM MCETOIA
3JIEKTPOHHOTO OajaHca.



Teopust 27EKTPOMUTHYECKON OUCCOLMALMK. OIEKTPOIUTHI M HEIEKTPOIMUTHL. KaTHOHBI, aHMOHBI.
MexaHn3M ANCCONMAINHN BEIIECTB C PA3INIHBIMHU BHIAMH XUMHUUYECKOH cBa3u. CteneHp auccoruanuy. CHIbHBIE U
CITa0bIe SIEKTPOITHTHL.

Peakimn noHHOro oOMeEHa. YCIOBHA NPOTEKaHWS PEaKIMii MOHHOTO OOMCHA, MOJNHBIE M COKpAIIEHHBIE
WOHHBIE ypaBHeHHUS peaknuid. CBOWCTBAa KHCJIOT, OCHOBAHMH W COJEH B CBETE€ IPEACTaBICHHA 00
3JEKTPONUTHYECKON uccounanuu. KauecTBeHHble peakiiuu Ha HOHBL. [loHATHE O ruApoau3e Conel.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJICHHE C MOJEISIMH KPUCTAIIMYECKUX pEMETOK HEOPraHMYECKUX BELIECTB — METAIOB U
HEeMeTauIoB (rpadura M aiMasa), CIOKHBIX BEIIECTB (XJIOpPHIAa HATpHs), UCCIEIOBAHUE 3aBUCHMOCTH CKOPOCTH
XMMHUYECKOH peakuuu OT BO3JCHCTBHS PAa3IMYHBIX (PAKTOPOB, HCCIIENOBAHHE DIIEKTPONPOBOIHOCTH PacTBOPOB
BEILIECTB, MpoLecca IUCCOLMALMKM KHCIOT, HieJo4eil u cojell (BO3MOXKHO HCIIOJIb30BAaHHWE BUAEO MAaTEpHAJIOB),
MPOBEJICHUE OIBITOB, MUTIOCTPUPYIOIIUX NMPHU3HAKU MPOTEKaHHUs PeakiMi MOHHOrO oOMeHa (oOpa3oBaHMe Ocajka,
BBIJICTICHUE Ta3a, 00pa3oBaHME BOJBI), ONBITOB, WLIIOCTPUPYIONINX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaknuii (ropeHue, peaknuu pas3lIoKECHUs, COCANHEHNs), PacllO3HABAHNE HEOPTraHWYECKUX BELIECTB C IOMOILIBIO
Ka4eCTBEHHbIX PEaKINil Ha HOHBI, PEIICHUE HKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTanibl 1 MX cOeIMHEHUS

OO0mrast xapakTepUCTHKa TaioreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIC CTCTIEHH OKHCICHHS.
Crpoenne U (u3nYecKHe CBOWCTBA MPOCTHIX BELIECTB — TAJIOTCHOB. XMMHYECKHE CBOICTBA Ha NPHMEpE XJopa
(B3aMMOJEHICTBHE C METaJUlaMH, HeMeTallaMu, Iienodamu). XiopoBogopon. CoisiHas KHCIIOTa, XUMHYECKHE
CBONCTBaA, IOJIy4CHUE, IpUMeEHeHue. [lelicTBUEe Xjopa M XJIOPOBOAOPOJA Ha OpraHU3M 4eloBeka. Baxuelnue
XJIOPUABI U UX HAXOXKJICHHUE B IPUPOJIE.

O6mas xapaktepucTtka 3eMeHToB VIA-rpymnmbsl. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbBIE CTETIICHU
okucienus. CrpoeHue M (u3MuUecKHe CBOMCTBAa IMPOCTHIX BEHIECTB — KUCIOPOAa M Cephl. AJUIOTPOIHBIE
MOIU(UKAIMK KUCIOpPOAa W Cepbl. XHMMHYECKHE CBOWCTBAa cepbl. CepoBOAOpON, CTpOcHHE, (U3NYecKHue H
XUMHUUYECKHe cBOHCTBA. OKCHABI Cepbl KaK NPEACTABUTENN KUCIOTHBIX OKCHAOB. CepHas KUCIO0Ta, GU3MUECKHE U
XMMHUYECKHE CBOWCTBA (OOIIME KaK MPEACTABUTENS KiIacca KHCIOT M crelHu(puuecKre). XUMHUECKUE DPEakivy,
JIeXalue B OCHOBE MPOMBIIIICHHOTO CIOC00a MOTydeHust cepHoil kucnoTsl. IlpuMmenenne cepHoil kucnotsl. Comnu
CEpHOIl KHCIIOTHI, Ka4eCTBEHHas peakiys Ha cyibdar-uoH. HaxoxaeHue cepsl M €€ COSAMHEHHH B TNPHUpPOJE.
XUMHYECKOE 3arps3HEHNE OKPYXKAIOIIEH CPeabl COSANHEHUSIMU Cephl (KUCIOTHBIC OXKIH, 3arpsA3HEHNE BO3IyXa U
BOJIOEMOB), CIIOCOOBI €ro TPEIOTBPAILCHHUS.

O6mas xapakTepucTuka 35eMeHToB VA-rpynnbl. OcOOCHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHbIE CTENEHH
okHcIeHHs. A30T, pacnpocTpaHeHHe B TpHpoze, (U3MYecKhe M XHMHYecKue cBoiictBa. Kpyroopor azora B
npupoje. AMMHAK, ero (pU3UUECKHe M XUMHYECKHE CBOICTBa, MojydeHue W npuMeHeHue. CoJlM aMMOHUS, WX
(usnyeckre U XUMHYECKUE CBOMCTBa, MpuMeHeHne. KauecTBeHHas: peakiusl Ha MOHBI aMMOHHS. A30THasi KHCIIOTa,
e€ mnoiyueHue, (U3MUECKHE M XUMHYECKHE CBOWCTBa (0OLIME KaK MpEACTaBUTENs Kjacca KHUCIOT H
cnernduaeckue). Micronp3oBanue HUTPATOB U COJIEH aMMOHHS B KaUeCTBE MUHEPAJIbHBIX YIOOpeHHH. XUMHIECKOe
3arpsi3HEHNE OKPYXKAIOIIEH cpelbl COSTUHEHHMSMH a30Ta (KHUCIOTHBIE NOXIH, 3arpsi3HEHHE BO3yXa, MOYBHI H
BooéMoB). Doctop, amroTpomHsie Momubukammm (ocdopa, usmdecknme W XUMUYecKne cBoicTBa. OKCHI
tdocdopa (V) u dpochopHas kucmora, pU3NIECKUE B XUMHICSCKIE CBOICTBa, oydeHue. cnonp3oBarne dpochato
B Kau€CTBE MUHEPAIHHBIX YI0OpEHHH.

OOmas xapaktepucTHka 35eMeHToB |V A-rpymnmbsl. OcOOEHHOCTH CTPOEHUsSI aTOMOB, XapaKTepHbIE CTEIIEHU
OKHCIIEHHs. YTJIEepoJ, aJUIOTPOIHbIE MOAW(HKAIMH, PACHpOCTpaHEHHE B NPHpOJe, (U3MUECKHe M XHUMHUYECKHE
cBoiictBa. Ancopoums. Kpyrosopot yriepoga B mpupoge. OKcHIbI yriepoga, WX (QU3MYecKue W XUMHUECKHE
CBOMCTBA, JIEHCTBHE HA KMBbIE OPTaHM3MBI, TIOJIyYCHHUE U NPUMEHEHHE. DKOJIOTHYECKUE MPOOJIEMBbI, CBSI3aHHBIE C
okcugoM yriaeposa (1V), rumoresa rio0anbHOTO MOTSIUICHHUS KJIMMATa, MApHUKOBBIN 3B eKT. YTobHas KUCIOTa U
e€ coaM, MX (U3MYECKHE M XUMHUYECKHE CBOMCTBA, MOJyueHHE M TNpHMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-HOHEL. Mcnoiap3oBanne kKapOOHATOB B OBITY, MEIHUIIMHE, TPOMBIIUICHHOCTH U CEIECKOM XO3SHCTBE.

[lepBoHauanpHBIe MOHATHA 00 OPraHMYECKHX BELIECTBaX Kak O COCIMHEHUSX yriepoaa (MeTaH, 3TaH,
STHWJIEH, aleTWIeH, A3TaHOJ, TVIMIEPHH, YKCYCHas KHCIOTa). [IpHpojaHBle HMCTOYHUKH YTJIEBOJAOPOIOB (Yroiib,
NPUPOJHBIN Ta3, He(Th), MPOAYKTHl UX NepepadoTKH (OEH3MH), X POJib B OBITY M MpoOMbIIIeHHOCTH. [loHsATHE O
OMOJIOrMYecKN BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yrieBoJax — M MX POJM B JKM3HM uelloBeKa. MaTepuanbHoe
€/IMHCTBO OPTaHWYECKUX M HEOPTaHMUYECKHUX COSITMHEHUH.

Kpemuuii, ero ¢pusnuueckne U XUMUYECKUE CBOWCTBA, NoyyueHue u npuMeHeHne. CoelMHeHUs] KPEMHUS B
npupozae. Obuue npencrasienus o6 oxcuae kpemuus (1V) u kpemHueBoit kucinote. CHIMKATHI, UX UCIIOJIE30BaHNE
B ObITy, B MNpPOMBIIUICHHOCTH. BakHellne CTpOUTENbHbIE MaTepHalbl: KepaMuKa, CTEeKJIO, IEMEHT, OEeTOH,
xesne300eToH. [TpobiaeMbl 6€30macHOr0 UCTIOIF30BAHMS CTPOUTENBHBIX MATEPHUAJIOB B ITOBCEAHEBHON )KHU3HU.

Xumuueckuii Ixcnepumenm:

u3y4deHue 00pa3loB HEOPraHUYECKHX BEIECTB, CBONCTB COJISTHOM KHUCJOTBI, NPOBEACHHE KaYeCTBEHHBIX
peakuuii Ha XJOPWA-MOHBI M HAOJIOJICHWE NPU3HAKOB WX HPOTEKAaHWS, OMBITHL, OTpaXkaloumme (U3HYECKue M
XMMHUYECKHE CBOHCTBA TJIOTEHOB U UX COEIUHEHHH (BO3MOXHO HCII0JIb30BaHHIE BU/ICOMATEPHUAIIOB), O3HAKOMIICHHE
¢ oOpastamMu XJIOpHIOB (TAJOTeHHIOB), O3HAKOMIJIGHHME C 00pa3laMu cepbl M €€ COEAMHEHUSIMH (BO3MOXKHO



WCTIONb30BaHUE  BUACOMATepHajoB), HaOmIOJeHWe Tmpolecca oOyriamBaHMA  caxapa IOA  JeHCTBHEM
KOHIICHTPUPOBAHHON CEPHON KHCJIOTHI, HM3yYeHHE XHMHYECKUX CBOWCTB pa30aBICHHOH CEpPHON KHCIIOTHI,
MPOBE/ICHNE KAa4eCTBCHHOM peakIiy Ha cyib(haT-HoH M HaONfoIeHNe Mpu3Haka e€ MpOTeKaHWs, O3HAKOMIICHHE C
(m3nyeckuMu cBoiicTBaMHu a30Ta, ¢ocdopa W MX coenWHEHHH (BO3MOXKHO HCIIONB30BAaHUE BHICOMATEPHAIOB),
oOpa3maMu a30THBIX M (OCPOPHBIX YHOOpeHHH, MoTydeHHe, coOMpaHue, paclo3HaBaHUEC M HM3YUYCHHE CBOWCTB
aMMHaKa, MPOBEACHHE KAaYeCTBEHHBIX PEakIWid HAa HWOH aMMOHHSA W (ocdaT-WOH W HW3yUCHHE MPU3HAKOB HX
MPOTEKAHUS, B3aUMOJEICTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIOTHI C MeJbI0 (BO3MOXHO HCIIOJIb30BaHUE
BUJ/ICOMATEPUAIIOB), M3YUEHHE MOJIeTIel KPUCTAUIMYECKUX PEIETOK ajaMasa, rpadura, GpyiiepeHa, 03HaKOMIICHHUE C
MPOLIECCOM aCOPOIMH PACTBOPEHHBIX BELIECTB aKTUBHPOBAHHBIM YITIEM U YCTPOHCTBOM MPOTUBOra3a, IOJIydeHHe,
cobupaHue, pacro3HaBaHHE W W3Y4YEHHE CBOWCTB YIJIEKHCIIOTO Ta3a, NPOBEACHHE KaueCTBEHHBIX pPEakIHud Ha
KapOOHAT M CWJIMKAaT-HOHBI M W3y4YCHUE NPHU3HAKOB WX IPOTEKAHUS, O3HAKOMIICHHWE C MPOIYKLUEH CHIMKATHOM
MPOMBIIIICHHOCTH, PEIICHHE YKCIICPUMEHTANILHBIX 3a]1a4 10 TeMe «BakHeHIie HEMETaIbl U MX COCTUHCHHUS.

MeTajbl M MX COeIMHEHHUS

OO0mast XapakTepuCTHKa XHUMHYECKHX JJIEMEHTOB — METAIUIOB Ha OCHOBAaHMH WX IIOJMIOKCHHUS B
Ilepuonndeckoii cucreme xummaeckux 3nemenToB J[. M. MenneneeBa u ctpoeHus: atoMoB. CTpOCHHE METaJIIOB.
Mertammmaeckass CBSI3p M MeTaJUIMYECKass KPUCTAJUTMUECKAas peméTKa. DIEKTPOXUMHUYECKHHN pPsII HalpsDKeHUH
MeTautoB. OU3MUYecKie U XUMHYECKHE CBOMCTBAa MerautoB. OOmme crocoObl moiydeHus MetawioB. [loHsATHE O
KOPpPO3HH METaJUIOB, OCHOBHBIE CHOCOOBI 3amIuTHl MX OT Koppo3uu. CmaBwl (CTajib, YyryH, MIOPATIOMHHUH,
OpoH32a) M UX MPUMEHECHHE B OBITY U POMBIIIICHHOCTH.

[lenouynsie Metasibl: nonoxenue B [lepuoanueckoil cucreme xumuueckux 3nemeHToB 1. M. Menaeneesa,
CTPOCHHE UX aTOMOB, HaxO)KJeHHe B mpupoae. Pusndeckue U XUMHUYECKHE CBOWCTBA (Ha IpUMepe HATpUs U
Kaius). OKCHIBI M THAPOKCUABI HaTpus U Kanus. [[puMeHeHne MeouyHbIX MeTa/lIOB U UX COSTUHEHUII.

[IlenoyHo3eMenbHBIE METAJIBI MarHUi U KajlbLMid: mojioxkeHue B [leproanueckoil cucteMe XMMHUYECKHUX
anemeHToB JI. M. MenneneeBa, CTpOCHHE HX aTOMOB, HaxXOXACHHE B mpupone. DPuzndeckne W XUMHUYCCKUE
CBOWCTBa MarHus W KambIis. BakHeiimme coequmHEeHUS KaublHs (OKCHI, THIPOKCHA, coim). JKECTKOCTH BOABI U
croco0BI e€ yCTpaHeHHsI.

AmoMuHui: nonoxenue B [lepuoguueckoit cucreme xumuueckux snementoB 1. M. MenneneeBa, ctpoeHue
aToMa, HaxOXJAeHue B npupoje. Ou3ndeckne n XUMHUYECKHAE CBOMCTBA alTFOMHUHHUSA. AM(POTEpHBIE CBOHCTBAa OKCHAA
Y TUAPOKCHIA ATFOMHUHUS.

XKenezo: nonoxenue B I[leprognueckoit cucteme xumuueckux snementoB JI. M. MenpeneeBa, CTpoeHHE
aToMa, HaxXOXICHHUC B MNPHUPOJIC. dusnyeckre U XMMHUUYECKHE CBOMCTBA jKele3a. OKCI/II[I)I, TUAPOKCHUABI U COJI
skenesa (1) uxenesa (111), ux coctas, cBOKCTBa U MOTyUYESHHE.

Xumuueckuii Ikcnepumenm:

O3HaKOMJIEHHE C 00pa3llaMi METaJUIOB U CIUIaBOB, MX (DPU3MYECKMMH CBOMCTBaMH, M3ydeHHE Pe3yJIbTAaTOB
KOppPO3MH METaJUIOB (BO3MOXKHO HCIIOJB30BaHHE BHIEOMATEpHANIOB), OCOOEHHOCTEI B3aMMOICHWCTBUS OKCHIA
KaJbIWs U HATPHUS C BOJOU (BO3MOXKHO HCITONF30BAaHNE BUACOMATEPHAJIOB), HCCIICOBAHUE CBOUCTB JKECTKOU BOJEI,
mporiecca TOPSHUS JKelle3a B KUCIOopose (BO3MOXKHO HCIOJIh30BaHUE BHACOMATEPHAIOB), IPU3HAKOB MPOTEKAHMUS
KAa4eCTBEHHBIX pEaKIMii HAa MOHBI: MarHWs, KaJblius, amoMuHus, nuHka, xenesa (1) u xemesa (1), mequ (1),
HaOJFO/ICHUE W ONHCAaHUE IIPOIECCOB OKPAIIMBAHWS IUIAMEHH HOHAMH HATPHs, KalUsd W Kb (BO3MOXKHO
WCIIONIE30BaHUE BUACOMATEPHAJIOB), UCCIEAOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIA aJIOMHHHSA M THAPOKCHIA
[IIHKA, PEIICHNE SKCIIEPUMEHTAIBHBIX 33134 110 TeMe «BakHeHIIne MeTaIbl M UX COCTMHCHUS.

XuMmus 1 OKpysKaInas cpeaa

BemiectBa m MaTepuanbl B ITOBCEJHEBHOI JKM3HH 4YelloBeKa. be3omacHOe HCIOJIb30BaHHE BEIIECTB U
XUMHMYECKHX peakiuii B ObITy. [lepBas mOMOIIs IPH XUMHYIECKUX OKOTaX M OTPABJICHHUSIX.

XUMHUECKOe 3arpsi3HEHNE OKpYsKarome cpepl (TpeiebHas JOycTUMas KOHIICHTPaNKs BEIIeCTB, Aajee —
ITJIK). Ponb XxumMuu B pelieHuH 9KOJIOTUUECKUX MTPOOIIeM.

Xumuueckuii Ixcnepumenm:

n3ydeHne 00pa3oB MaTEPHAIOB (CTEKIIO, CIUTaBEl METAIUIOB, TOIUMEPHBIC MAaTePHAJIBI).

Mescnpeomemnmnwie ceasu

Peanm3anuss MEXIpeIMETHBIX CBsS3¢d IpH HW3yYeHHWH XWMHH B 9 Kilacce OCYIIECTBISETCS dYepe3
UCIIOJIE30BAaHUE KaK OOIIUX €CTECTBCHHO-HAYYHBIX TOHSATHHA, TaK ¥ TOHSTUH, SBISIONIMXCS CHCTEMHBIMH IS
OTJICNBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

O0mue ecTecTBEeHHO-HAYYHBbIE TIOHATHS: HAYYHBIH (aKT, TUMOTE3a, 3aKOH, TEOpHWs, AaHallu3, CHHTE3,
KJaccu(uKanys, MepuoINIHOCTh, HAONIOJCHNE, SKCIIEPHMEHT, MOJICIMPOBAaHHUE, M3MEPEHHE, MOJEINb, SBICHHE,
MapHUKOBBIHN 3(h(HeKT, TEXHOIOTHS, MaTePHATIBI.

dusnka: Mare€pusd, aToM, JICKTPOH, ITPOTOH, HeﬁTpOH, HOH, HYKJINI, U30TOIIbI, paINOAKTUBHOCTDH, MOJICKYJIA,
ANEKTPUIECKUI 3apsij, TMPOBOJHUKH, TOIYNPOBOIHUKH, TUIIEKTPUKH, (DOTOIJIEMEHT, BEIIECTBO, TENO, O00BEM,
arperaTHOe COCTOSIHHE BEIIECTBA, r'a3, PacTBOP, PACTBOPUMOCTD, KPUCTAJUINIECKAsl PEIIETKa, CIIaBhl, (HU3NIeCKHe
BEJIMYMHEI, SAMHUIIBI U3MEPEHHS, KOCMUYECKOE MMPOCTPAHCTBO, IUTAHETHI, 3BE3/1b61, COJHIIE.

Buonorus: ¢orocuHTes, npIxaHue, Omocdepa, SKOCHCTEMA, MHUHEPAIbHBIC YAOOPCHHS, MHKDPOIJICMEHTHI,
MaKpOAJIEMEHTBI, TUTATSIFHBIC BEIICCTBA.



T'eorpadus: armocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE HCKOMAEeMbIe, TOILIUBO,
BOJIHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIIBTATBI OCBOEHHS HNPOI'PAMMBI IIO XMMHWH HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JInqHOCTHBIE pPE3yIbTaThl OCBOEHMS IIPOTPaMMBl OCHOBHOTO OOIIETO OOpa3oBaHUS JOCTUTAIOTCS B XO[E
0o0y4eHNss XUMHH B €AWHCTBE Yy4eOHOH M BOCIHTATENHHON NEATEIBHOCTH B COOTBETCTBHM C TPaJUIMOHHBIMU
POCCHICKMMH COLMOKYJIbTYPHBIMU M JTyXOBHO-HPaBCTBEHHBIMHU LICHHOCTSIMU, PUHATBIMU B OOIIECTBE NpaBHIaMU
M HOpPMaMM TMOBEAEHHS M CHOCOOCTBYIOT THpolLleccaM CaMOIIO3HAHMs, CaMOpa3BUTHS M COLMAIIU3ALNU
00yYaroIUXCSI.

JIn4HOCTHBIE PE3YJIBTATHl OTPAKAIOT TOTOBHOCTH O0YUYAIOIIUXCS PYKOBOJICTBOBATHCSI CUCTEMOH MO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALUI U PACHIMPEHUE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM UHUCIIC B YACTH:

1) naTpHOTHYECKOT0 BOCIMTAHMUS

LEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYNBTYpHOMY, HUCTOPMYECKOMY W HAy4YHOMY HACIEIUIO,
MOHMMAaHHMS 3HAYCHUS] XUMHIECKOH HAyKH B XHM3HH COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHOU
uH(opManuel o MepeoBhIX JOCTHKECHUSIX U OTKPBHITHAX MUPOBOW U OTEUECTBEHHON XUMHH, 3aHHTEPECOBAHHOCTH
B HAYYHBIX 3HAHHUAX 00 yCcTpoiicTBe Mupa 1 00IIeCTBa;

2) rpaIaHCKOr0 BOCIUTAHUS:

NpPEJCTaBICHUS O COLMAIBHBIX HOPMax U TpaBUJaX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJUIGKTHUBE,
KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOILIECTBEHHO I0JIE3HOM, Y1eOHOHCCIIEI0BATENBLCKOM, TBOPUECKOM U APYTUX
BUJIaX JEATENBHOCTH, 'OTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM JEATENbHOCTH NPU BBHIMOJHEHHH Y4eOHBIX,
MO3HABATEJIBHBIX 3a/1a4, BHINOJIHEHUH XMMUYECKUX SKCIIEPUMEHTOB, CO3AHUN YUEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOINIOHMMAHHUIO U B3aUMOIIOMOINM B IIpoliecce 3TOH y4eOHON NesTeIbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE
MOBEJICHUE U MOCTYNKM CBOMX TOBApHIIECH C MO3UIMM HPABCTBEHHBIX M IPABOBBIX HOPM C y4ETOM OCO3HAHUSA
NOCIEICTBUNA NOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33PEHUYECKHAE NPEACTABICHUS O BEIIECTBE M XUMHUYECKOW pEaKkIUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BHUTHUS HAyKH M COCTaBJIIOIIUE OCHOBY JUIS MOHMMAaHHs CYIIHOCTH HAyYHOH KapTHUHBI
MHpa, TPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS NMPHUPOABI, B3aUMOCBS3SIX YEJIOBEKa C MPUPOIHOMN
CpenoH, 0 PO XMMHUU B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABaTEJIbHBIE MOTHBBI, HallpaBJICHHbIC Ha IOJyYeHHE HOBBIX 3HAHMM MO XUMHM, HEOOXOAMMBIE VIS
00bsICHEHUsI HAa0JII0JaeMBIX IPOLIECCOB U SIBJICHUH, IO3HABATENILHOM, MHYOPMAIIOHHOW M YUTATEIbCKOM KyJIbTYPHI,
B TOM 4YHMCJIE HABBIKOB CAMOCTOSITEIbHON pabOoThl ¢ Y4€OHBIMU TEKCTaMH, CIIPaBOYHOH JIMTEPATypOil, TOCTYIHBIMU
TEXHHYECKUMH CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHH;

HHTEpeC K O0Y4EeHHIO M MO3HAHUIO, JII0003HATEIFHOCTh, TOTOBHOCTh M CHOCOOHOCTH K CaM000Opa30BaHHUIO,
MPOEKTHOM N HMCCIIeI0BATENBCKOM NEeATeTbHOCTH, K OCO3HAHHOMY BBIOODPY HANPaBIEHHOCTH M YPOBHsS 0Oy4eHUs B
JanbHEHIIEM;

4) dopMupoBaHHus KYJbTYPHI 310POBBS:

OCO3HaHME LIEHHOCTH KHM3HH, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3J0POBBIO, YCTAHOBKM HA 3J0pPOBBII
00pa3 )KN3HHU, OCO3HAHWE TOCIJIEICTBUI M HETIPUATHE BPEIHBIX NPHUBBIUEK (yMOTPEOJSHMS alIKoTroJisl, HAPKOTHKOB,
KypeHusi), HeOOXOUMOCTH COOIOCHHUS MPAaBMJI OE30MACHOCTH MPH OOpalIeHuH C XUMHYECKUMH BEIIECTBAMHU B
OBITY U pealbHOH KU3HU;

5) Tpy10BOro BOCIIUTAHUS:

MHTEpeC K IPAKTUUECKOMY H3YUEHHIO MpOoQecCHii M TpyAa pasIMuHOrO pOJAa, yBaXKEHHE K TPyLy H
pe3ynbpTaTaM TPYZOBON NEATEIBHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHHS NPEIMETHHIX 3HAHHUH 0 XHMUH,
OCO3HAHHBIN BEIOOpP MHINBUAYAIEHON TPACKTOPHH MPOJOJIKEHUS 00pa30BaHMA C YIETOM JIMUHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOILIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCHemHOo# MpodecCHoHaNbHOM eI TeIbHOCTH
Y Pa3BUTHUsI HEOOXOANMBIX YMEHUH, TOTOBHOCTh aJallTHPOBATHCS B MPO(eCCHOHANBHOH cpee;

6) 9K0J0TNYeCKOro BOCIIMTAHMS:

9KOJIOTMYECKH IIe71ecoo0pa3Hoe OTHOLIEHHE K NpHUpoJie KaK HCTOYHHMKY JKHM3HM Ha 3emiie, OCHOBe e&
CYIIECTBOBAaHMUS, NOHMMAHHE IIEHHOCTH 3JI0POBOTO M 0€30MacHOro odpas3a »KHM3HHM, OTBETCTBEHHOE OTHOLIEHHE K
COOCTBEHHOMY (DU3NYECKOMY U IICHXWYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIO/ICHNS TIPaBHiI 0€3011acHOTo
MOBEJICHNS IIPU paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIUAX, YIPOXKAIOIINX 3I0POBBIO U )KU3HH JTIOJIEH;

CHOCOOHOCTH MPUMEHATH 3HAHUS, MOJIyYaeMble MPU M3YYCHUHM XUMHH, U PEIIeHUs 3ajad, CBSI3aHHBIX C
OKpY’KaloIIel MPUPOTHONW CPEIOi, AJIS MOBBIMICHUS YPOBHS SKOJIOTHUECKOW KyIBTYPBI, OCO3HAHHS TI00aTbHOTO
XapakTepa HKOJOTMYECKHX MNpoOJIeM M MyTeH HMX pEeHIeHHS MOCPEICTBOM METOJOB XHUMHH, HKOJOTHYECKOTO
MBIIUICHHS, YMEHHS PYKOBOJICTBOBATHCS UM B ITO3HABATEIHHOM, KOMMYHHKAaTHBHOM M COI[MAIIBHOM MPaKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe MmerampenMeTHBIX pPe3yJbTaTOB BBIACISIOT 3HAYMMBIE A (POPMHPOBAHMS MHPOBO33PEHUS
oO0IIeHayYHble MOHATHA (3aKOH, TEOpHs, NPUHILMII, I'HIIoTe3a, (GakKT, CHCTeMa, MPOILecC, IKCIIEPUMEHT U JIPYToe.),
KOTOpBIE HMCIIOJNB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX NpeaMeTax W MO3BOJISIOT Ha OCHOBE 3HAHMH M3 THX
npeaMeToB (OpMHUPOBATH IPEACTABICHHWE O IIEIOCTHONH HAay4dHOH KapTWHE MHpa, W yHUBEpCAIbHBIC y4eOHBIE



JeWcTBusl  (NO3HABAaTENbHBIC, KOMMYHHKATHUBHBIC, PETYJIATHBHBIE), KOTOpbIe oOecrednBaoT (opMHpOBaHHE
TOTOBHOCTH K CAMOCTOSITEIbHOMY TJIAHUPOBAHHIO U OCYILECTBICHHUIO y4eOHOH NeATeNbHOCTH.

ITo3HaBaTesIbHbIE YHHBEPCATbHbIE YUeOHbIe JeiicTBUSA

Ba3oBble Jlornueckue AeicTBUA:

YMEHHSI HCIIONIB30BaTh NPHUEMBI JIOTMYECKOTO MBIIUIEHUS NPH OCBOEHWHM 3HAHHMH: PACKPBIBATH CMBICI
XMMHUYECKHX NMOHATHH (BBIIEIATH UX XapaKTepHbIC NPU3HAKH, YCTAaHABINBATH B3aUMOCBS3b C APYTHMHU ITOHATHIMH),
UCIIOJIb30BaTh TOHSATHUS JJIsl OOBSICHEHUS! OTAENBHBIX (DaKTOB W SIBJICHHH, BHIOMpATh OCHOBAHUSI M KPUTEPUH JUIA
KiIacCU(UKAMM XMMHUYECKUX BEIIECTB M XMMHUYECKHX PEaKIUH, yCTaHABIMBATh NMPHUYUHHO-CIEACTBEHHBIC CBS3U
MEXAy OOBEKTaMH H3Y4YEHHUS, CTPOHMTH JIOTHYECKUE pPacCyXAEHHsS (MHAYKTHBHBIC, JISIyKTUBHbIC, 10 aHAJOTHH),
JieNaTh BBIBOJIBI M 3aKJIIOUCHHUS;

YMEHHE NPUMEHSITh B INPOLECCEe MO3HaHMUSA NMOHATUA (IpeAMETHbIE U METalpeIMETHBIE), CUMBOJIUYECKUE
(3HAaKOBBIE) MOJENHM, HMCIOJIb3YEMble B XHUMUH, NPEOOPa3oOBBIBATH LIMPOKO NPHUMEHSEMbIE B XMMHH MOJEIbHBIC
MPEICTABICHUS — XUMUYECKHUH 3HaK (CHMBOJI 3JIEMEHTA), XUMHIECKas popMysa U ypaBHEHHE XHMHUUECKOI peaKun
— TpU pEIICHWH Y4eOHO-TIO3HABATENBHBIX 3a7ad, C y4ETOM ITHX MOJCIBHBIX NPEACTABICHUH BBIIBISTE U
XapaKTepU30BaTh CYIIECTBCHHBIC MPH3HAKN H3Y9aeMbIX O0OBEKTOB — XMMUUECKHUX BEIIECTB U XUMHUIECKUX PEAKIIHH,
BBIABJIATH OOIIME 3aKOHOMEPHOCTH, ITPUYNHHO-CICIACTBCHHBIC CBSI3H M MPOTUBOPEUHS B H3yYaEMBIX MPOIECCAX H
SBJICHUSX.

Ba3oBble ncciieqoBaTeIbcKue J1eiicTBUA.

YMEHUE HCIIO0JIb30BATh MOCTABJICHHLIEC BOIIPOCHI B KAaY€CTBC MHCTPYMCHTA INO3HAHUA, a4 TAKKE B Ka4€CTBEC
OCHOBBI JIs (I)OpMI/IpOBaHI/IH THUIIOTE3BI 1O IMTPOBEPKE NPABUIIBHOCTU BBICKA3bIBAEMBIX cy>1<;[eH1/1171;

HpI/IO6peTeHI/Ie OIlbITa IO IIJIAHUPOBAHWUIO, OpraHU3allMu W TMPOBEACHUIO YUYCHUYCCKHUX OJOKCIICPUMEHTOB,
yMeHHe HaOJIIoAaTh 3a XOJOM IMpoliecca, CaMOCTOSITENIbHO IMPOTHO3MPOBATh €ro pe3ynbTar, (GopMmynupoBaTth
0000111eHUsT U BBIBOABI 10 pe3yJbTaTaM MPOBEJAEHHOTO OIBITA, UCCIEIOBAHUS, COCTABIATh OTUET O MPOJEIaHHOM
pabore.

Pabora c undopmanueii:

yMEHHE BBIOWpPATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH WH(POPMANMIO Ppa3NIUYHBIX BUIOB U (opm
NPE/ICTABICHUS, MONYy4aeMyl0 W3 Pa3HBIX HCTOYHHKOB (HAYYHO-TIONMYJISIPHAS JINTEPAaTypa XHMHUYECKOTO
COJICpKaHUs, CIIPaBOYHBIC MOCOOMs, pecypchl MHTepHeTa), KpUTHYECKH OLEHHWBATh IPOTHBOPEUMBYIO H
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE IPUMEHSATh pa3IMYHble METOJIbl W 3alpochl IpU TMOUCKE M OTOOpe WH(MOpPMALUH U
COOTBETCTBYIOIIUX TaHHBIX, HCO6XOZ[I/IMLIX JUUIA BBITIOJIHCHMUS y‘-IeGHI)IX 1 IO3HABATCJIBHBIX 3aJay onpeuenéﬁﬂoro
TUIIa, NPUOOpPETEHHE OIbITa B 00JAaCTH HCIOJNB30BaHUS WH(POPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
OBJIaZICHUC KyHLTypOﬁ AKTUBHOTO HCIHOJIb30BAHUA PA3JIMYHBIX IMOUCKOBBIX CHCTEM, CaMOCTOATECIBHO BLIﬁI/IpaTL
ONTUMAIIbHYIO (JOPMY MpeaCcTaBicHHUS HHGOPMAIIUK U WUTIOCTPUPOBATH PEIIaeMbIe 3aa4l HECIOKHBIMU CXEMaMH,
JarpaMMamH, IpyruMu Gpopmamu rpaduKi U X KOMOMHALMSMHE;

yYMEHHE HCIIOJIb30BAaTh M AaHAIM3UPOBATH B IIpolecce y4eOHOH W HCCIEeNOBATEIbCKOH JIESTENbHOCTH
nH(OpMALMIO O BIMSHUM HMPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBAa M TPAHCIOPTa HA COCTOSHUE OKPY)KArOIIEeH
HNPUPOIHOH CpebL.

KoMmyHukaTuBHbIe yHUBepcaibHble yueOHbIe 1elCTBUS:

yMEHHs 3a7aBaTh BOIPOCH (B Xoxe auanora W (WIM) IUCKYCCHM) TI0 CYIIECTBY OOCYXIaeMOW TEMBI,
(hopMyITHpPOBATH CBOM MPEIOKEHHUSI OTHOCUTEIEHO BBITIOIHEHHUS TIPEUIOKEHHOH 3a1a4;

YMEHUA NPEACTABIIATE MOJYYCHHBIC PE3YJIbTAThI MMO3HaBaTEIbHOMN JACATCIBHOCTH B YCTHBIX U MMUCBMCHHBIX
TEKCTax; AC€JaTb MNPE3CHTAlIUI0 PE3YJIbTATOB BBIINIOJIHCHUA XUMHUYECKOTIO0 3KCICPHUMCHTA (na6opaTopHoro OIIbITa,
nabopaTOpHOM pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIECTB, YUEOHOTO MIPOCKTA);

YMEHHS y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHON MO3HABATEIFHON U MCCIIEI0BATEIbCKOM
JIESITEIFHOCTH MIPU PEIIEHNH BO3HUKAIOIINX MPOOJIeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTIIACOBAHUS TO3UIIHI
(obcyxnenus, oOMEH MHEHMSMH, «MO3TOBBIC LITYpMbI», KOOPIMHAIMS COBMECTHBIX IEHCTBHH, OIpeneieHue
KPHUTEPHEB II0 OIIEHKE KauyecTBa BHITOJIHEHHOM paboTHI U IpyTHeE).

PerynsiTuBHble yHMBepcaJlbHble yUeOHbIe AelcTBUS:

YMEHHE CaMOCTOSTEIBHO ONPEEIIATh LI JeSTeIbHOCTH, INIAaHUPOBATh, OCYLECTBISATh, KOHTPOIUPOBATh U
IpU HEOOXOANMOCTH KOPPEKTHPOBATH CBOIO JICSTEIBHOCTD, BEIOMpaTh Hanbosnee 3(h(peKTHUBHBIE CIIOCOObI PEIICHHs
yueOHBIX U MO3HABATEJIbHBIX 3a]ad, CAMOCTOSTENILHO COCTaBIISITh MIIM KOPPEKTUPOBATH MPEATI0KEHHBIH alrOpUTM
JICCTBUH TPY BBITOJIHEHUH 3aIaHUH ¢ YIETOM IMOTydeHHS HOBBIX 3HAHUN 00 M3ydaeMBIX 00BEKTaX — BEIIECTBAX U
pCakuAax, OHCHUBATH COOTBETCTBUE IIOJYYCHHOI'O0 pe3yJibTara 3asIBJICHHOM neinu, YMCHHUE MCIOJIB30BaTh U
AHAJIU3UPOBATh KOHTCKCTHI, ITPEJiaracMbI€ B YCIIOBUN 3a)1aH1/1171.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX Pe3yIbTaTOB IO OCBOSHUIO O0S3aTEIHFHOTO COAEP)KAaHUS, YCTAaHOBICHHOTO JTAaHHOM
(dhenepanbHOI pabodeit mporpaMMoi, BEIICTSIOT: OCBOCHHBIE O0YJAIOIIMMHICS HAYYHbIE 3HAHUS, YMEHUS U CITOCOOBI
JeWCTBUH, cnennduyeckue Uil NpeIMEeTHOH 001acTH «XUMHS», BHIBI JESITEIBHOCTH MO IOJYYEHHIO HOBOTO
3HAHMS, €r0 HHTEPIIPETalny, TPeoOPa30BaHNIO U IPUMEHEHHIO B PA3IMYHBIX YUeOHBIX M HOBBIX CUTYalUsX.



K xoHiy oOyuenuss B 8 KJjacce TmpeaMeTHble pe3yjibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaKaTh
c(hOpMHPOBAHHOCTH Yy 00YIAFOIINXCS YMEHUH:

PAacKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATUN: aTOM, MOJIEKYJa, XUMHUUECKUH 3JIEMEHT, IPOCTOE
BEIIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OAHOPOAHAS W HEOOHOPOJHAs), BAJICHTHOCTh, OTHOCHUTEIBHAS
aTOMHass M MOJIEKYJSIpHas Macca, KOJMYECTBO BEILECTBA, MOJb, MOJSIpHAs Macca, MaccoBas I0JIsd
XIAMHYECKOTO JJIEMEHTA B COCIMHEHHW, MOJSPHBIH OOBEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJb,
3JEKTPOOTPHUIIATEIIEHOCTh, CTCICHh OKHCJICHUS, XHMHUYECKas peakIius, KIacCHU(pPUKANUI peaKIuid:
pCeaKIMy COCIUHCHUSA, PEAKIUU PAa3JIOKCHUS, PEaKIUH 3aMCINCHHs, pEakiMu OOMEHa, 3K30- |
SHIOTEPMHUUYCCKUE PEaKIUH, TCIUIOBOM 3(PQEKT peakuuu, AApO aToMma, JJICKTPOHHBIA CIIOW aTroMma,
aTOMHasi OpOHTaNb, paIlyC aToOMa, XUMHUYCCKas CBS3b, MOJSAPHAS M HEMOJSPHAS KOBAJICHTHAs CBS3b,
WOHHAs CBSI3b, NOH, KATUOH, aHUOH, PACTBOP, MaccoBas J0Js BellecTBa (MIPOLIEHTHAs KOHLIEHTPAlLUs) B
pacTBope;

WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHATHH M NPUMEHATh 3TU IMOHATUS NpHU
ONMCAaHUHU BEUIECTB U UX NPEBPAILLECHUM;

WCIIONIB30BaTh XAMHUYECKYIO0 CHMBOJIUKY UL COCTABIICHHUS (POPMYIT BEIIECTB W YPABHCHUH XUMHUYECKIX
peakuuit;

OTIpEeNeNATh BAJICHTHOCTH aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHMX, CTEIICHb OKHICIICHAS IIEMEHTOB
B OMHApHBIX COEJAMHEHUSX, MPHUHAJJIC)KHOCTh BEIIECTB K ONpeAcNEHHOMY KJIAacCy COEAUHEHUH I0
dhopMyaaM, BUI XUMUYECKO CBs3M (KOBAJCHTHAS M MOHHAS) B HCOPTaHUUCCKUX COCAMHCHUSIX;
packpbiBath cMmbich [lepuoguyeckoro 3axona J[. M. MenpeneeBa: [eMOHCTpUPOBaTh NOHMMaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT MX MoJiokeHus B Ilepmonnueckoit
CUCTEeMe, 3aKOHOB COXpPaHEHUSI MacChl BEIIECTB, MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YUCHHUS,
3aKOHa ABOTaJIpo;

OTIHCHIBATh W XapaKTepH30BaTh TabMmaHyt0 Gopmy [leproamdeckoii CHCTEMBI XUMHUIECKHUX DIICMEHTOB!
pa3nnYaTh MOHATHS «TIaBHASA MOATpYyHIa (A-Tpymmna)» U «nodounas moarpymma (b-rpymma)», Mansie u
OoJpIIre IepHoabl, COOTHOCUTH 0003HAYEHUS, KOTOPBIE UMEroTcs B Tabnuie «[lepnoaudeckas cucrema
xumuueckux snemeHToB . M. MeHneneeBa» ¢ YHMCIOBBIMH XapaKTEpPUCTUKAMHU CTPOEHHMS aTOMOB
XIMHYECKUX JJIEMEHTOB (COCTaB W 3apsi sjupa, oOImiee YUCIO 3JICKTPOHOB M pacHpeieiicHHE WX II0
ANEKTPOHHBIM CIIOSIM);

KiIaccu(UIMPOBATh XUMHUYCCKHE 3JIEMCHTHI, HCOPraHWYECKHE BEIIECTBA, XMMHUYECKUE peakinuu (1o
YHCIIY ¥ COCTABY YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MO TCILIOBOMY 3PQEKTY);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XHUMHYECKHE CBOIMCTBA BEIIECTB PAa3JIMYHBIX KJIAcCOB,
MOATBEPKIasi OMUCaHWE TpPUMEpaMH MOJIEKYJISPHBIX YPaBHEHHUH COOTBETCTBYIOIIMX XUMHUYECKUX
peakiuii;

MIPOrHO3UPOBAaTh CBOICTBA BEUIECTB B 3aBUCMMOCTH OT MX KAauyeCTBEHHOTO COCTaBa, BO3MO>KHOCTHU
MPOTEKAaHUsI XMMUUYECKUX NMPEBPALICHUN B Pa3INYHBIX YCIOBHSAX;

BBIUHCIIATH OTHOCHUTEIBHYIO MOJEKYJISPHYIO W MOJSIDHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHYECKOTO 3JIEMEHTa 10 (pOpMyJie COSIMHEHH, MACCOBYIO JIONIO BEIIECTBA B PacTBOpPE, IPOBOAHTH
pacyéThl 0 YpaBHEHUIO XUMUYECKOHN peaKuH;

MPUMEHSITh OCHOBHBIE OIEpAIlMi MBICIUTENLHON JEsSTENbHOCTH — aHaliu3 W CHUHTE3, CpaBHEHHE,
000011IeHNe, CHCTeMaTU3allnI0, KIACCU(PUKAIIMIO, BBISBIEHUE MPUIMHHO-CIEICTBEHHBIX CBS3€H — ISt
M3YYEeHHUS] CBOWMCTB BEIIECTB M XHUMHUYECKHUX PEAKIUH, €CTECTBEHHO-HAYYHbIE METOJBI TMO3HAHUS —
HaOJII0/IeHUe, U3MEPEHNE, MOJISIUPOBAHNE, YKCIIEPUMEHT (peabHBIN U MBICIICHHBIH);

cJeloBaTh MpaBHJIaM TOJIb30BAHMS XMMHUYECKON MOCYA0H 1M 1abopaTopHBIM 000pyJAOBaHUEM, a TaKKe
mpaBuJiaM 0OpalleHus ¢ BEMIECTBAMH B COOTBETCTBUU C MHCTPYKITUSIMU TI0 BBITIOJHEHHIO JJA0OPATOPHBIX
XUMHYECKHUX OIBITOB TI0 MOJMYYCHUIO W COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOIOPONA U KUCIOPOJA),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MacCOBOM J10Jiel pacTBOPEHHOTO BEILLECTBA, JIAHUPOBATh
U TNPOBOJUTH XMMHYECKHE 3KCIEPUMEHTHI [0 PACIO3HABAHUIO PACTBOPOB IIEJOYEH U KHUCIOT C
MOMOIIBI0 MHIUKATOPOB (JJAKMYC, (peHONDTaNCHH, METHIOPAHXK U APYTHE).

K xoHmy oOyuenus B 9 kjacce INpegMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXaTh
c(OpPMHUPOBAHHOCTH Y 00YUAIOIIMXCS yMEHHH:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IOHATUI: XMMHYECKHH 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KAaTHOH, AaHWOH, IIPOCTOE BEILECTBO, CJIO)KHOE BELIECTBO, BAJEHTHOCTb, JIEKTPOOTPULATENIBHOCTD,
CTETIeHb OKHCJICHUS, XUMHUYECKas PEaKUus, XUMHUYECKas CBsS3b, TEIUIOBOW 3((EeKT peakiuy, MOJIb,
MOJISIPHBIA 00BEM, paCTBOD, NMEKTPOIUTHI, HEAJIEKTPOJIUTHI, SJICKTPOIUTHIECKAS JUCCOINAIIHS, PEaKIINU
MOHHOTO OOMeHa, KaTajam3aTop, XMMHYEeCKOe paBHOBECHE, OOpaTHMBIE M HEOOpaTHMBIE pEaKIHH,
OKUCJIUTEIbHO-BOCCTAHOBUTENIBHBIC ~ PEAKLUU, OKHUCIUTENb, BOCCTAHOBUTEIb, OKUCICHHE U
BOCCTAHOBJIEHHE, JJIOTPONHUs, aM(OTEPHOCTb, XWUMHYECKas CBs3b (KOBAJICHTHas, HOHHasd,
MeTaJUIn4ecKas), KpUCTaJIMuecKas pemérka, KOppo3us METalIoB, CIIaBbI, CKOPOCTb XUMHUYECKOH
peaxuuu, npenensHo gomnycrtumas konnentpanus [1J1K BemecTsa;



WUTIOCTPHPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHSITHH W TPUMEHATh 3TH IOHSATHS TIPH
OIIMCAaHNH BEIIECTB U UX MPEBPAIICHUIH;

UCTIONb30BaTh XUMHYECKYIO CHMBOJIMKY UL COCTaBICHUS (DOPMYII BEIIECTB M YPAaBHCHUH XUMHUIECKUX
peakuuit;

OTIPEZICTATh BAJIECHTHOCTh M CTEIECHb OKHUCICHHS XUMHYECKHX JJIEMEHTOB B COCOMHEHMAX PA3IUIHOTO
COCTaBa, NPHHAMICKHOCTh BEIIECTB K OMNPENEIEHHOMY KIIAacCy COEAMHEHHH 1o ¢opmyiam, BHI
XMMHUYECKOH CBS3M (KOBaJICHTHAs, MOHHAs, METAJUINYECKas) B HEOPraHUYECKUX COCTUHEHHSX, 3apsij
MOHa 0 XMMHUYECKOH (opMmyre, XapakTep cpelbl B BOAHBIX PacTBOPaxX HEOPraHWYECKUX COCITUHEHHMH,
THIT KPUCTAJUTMYECKOH PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBath cMbici Ileproanueckoro 3akoHa JI. Y. MeHnzeneeBa U 1eMOHCTPUPOBATh €0 NOHUMAHUE!
OIMCHIBATh U XapaKTepnu3oBaTh Tabnnunyto Gopmy Ileprnoauyeckoil cuCTEMBbl XUMUYECKUX JIEMEHTOB!
pas3nuuarh MOHATHS «TJaBHas moarpymnmna (A-rpymnma)» u «modounas noarpynna (b-rpymmna)y, mansie u
OoJsipIIE TEPUOMIBI, COOTHOCHUTH OOO3HAYCHHMS, KOTOPbIE HMEIOTCA B MNEPHUOAMYECKOW TabiuIe, c
YHCIIOBBIMH XapAaKTEPUCTUKAMH CTPOCHHMS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsa Aipa,
olIIee 9YHCIO AIIEKTPOHOB M pAcIpelesieHHe WX 1O JJIEKTPOHHBIM CIIOSIM), OOBACHATH OO0IINe
3aKOHOMEPHOCTH B U3MCHEHHHU CBOMCTB 3JIEMEHTOB M MX COCAWHEHUH B MpeJeiax MalbIX IIEPHOJOB U
TJIaBHBIX MOJTPYIHII C y4ETOM CTPOSHHS HX aTOMOB;

KIacCU(UIMPOBATh XMMHUUYECKHE DJIEMEHTBI, HEOPraHWYECKHE BEIEeCTBA, XMMUYECKHE peakuuu (1o
YHCITy U COCTaBYy yYacTBYIOLIMX B PEaKLUH BEIIECTB, 10 TEIUIOBOMY 3((DeKTy, 10 N3MEHEHHIO CTereHen
OKHCJICHUSI XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBATH) O0LIME U crielU(UUECKHEe XUMHYECKHE CBOMCTBA MPOCTHIX M CIO0XKHBIX
BEILECTB, IOATBEp)KAasi  OIMCAaHWE IPUMEpaMHU  MOJISKYJISAPHBIX M  HOHHBIX  ypaBHEHHH
COOTBETCTBYIOIINX XUMHYECKUX PEaKIMH;

COCTaBJIATh YPaBHEHUS AJICKTPOIMTHYECKON IUCCOLMALMM KHUCIOT, INEJOYed M CoJed, MOJHBIE H
COKpalIEHHBIC YpaBHEHHUsS pEaKUUH HOHHOTO OOMEHa, YPaBHEHUS pEaknuii, MOATBEPKIAIOIINX
CYIIECTBOBAHNE TE€HETHYECKON CBA3H MEXIy BEIIECTBAMH PA3IMIHBIX KIIACCOB;

pacKphIBaTh CYIIHOCTH OKHCIHUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMH IOCPEACTBOM COCTABIICHUS
3JIEKTPOHHOTO OajlaHca 3THX PEaKIUi;

MPOTHO3UPOBaTh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHUS, BO3MOXKHOCTH HPOTEKaHHUS
XMMHUYECKHX MPEBPAIICHHUI B Pa3JINUHBIX YCIOBHSX;

BBIYHCIIATH OTHOCHTENBHYIO MOJIEKYJSIDHYIO M MOJISIDHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XMMHUYECKOT'0 dJIEMEHTa 1Mo (hopMyJie COCMHEHHUs, MACCOBYIO JIOJIIO BEIIECTBAa B PacTBOpE, NPOBOIUTH
pacy€Thl 0 ypaBHEHUIO XUMUYECKOW peaKIny;

co0JtoiaTh TMpaBHia MOJb30BaHUS XUMHUYECKOW MOCYNOH U JabOpaTOpPHBIM OOOpYAOBaHUEM, & TAKXKe
NpaBiIa OOpAIIeHHUS C BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIMSMH IO BBINOJIHEHHIO J1JAO0PaTOPHBIX
XMMHUYECKHX ONBITOB II0 IOJyYSHUIO ¥ COOMpPaHMIO Ia3000pa3HbIX BEUIECTB (AMMHAKa M YTIIEKHCIOTO
rasa);

MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE KAa4eCTBEHHBIN COCTaB Pa3iMYHBIX BEILIECTB: pacllO3HABaTh
OTBITHBIM ITyTEM XJIOPHUI-, OPOMUA-, HOAHI-, KapOoHaT-, pocdar-, cuiamkar-, cynbdar-, THAPOKCHA-
WOHBI, KATHOHBI aMMOHHS U HMOHBI M3YYEHHBIX METAJUIOB, NPHCYTCTBYIOIIUE B BOJHBIX DPacTBOpax
HEOPraHUYECKHX BEIECTB;

NPUMEHSTh OCHOBHBIE OIEpPAal[M MBICIUTEIBHON JEATEIbHOCTH — aHalM3 W CHHTE3, CpaBHEHHE,
000011IeHre, CHCTEMaTH3alUI0, BhISBICHUE MPUYNHHO-CICICTBEHHBIX CBS3EH — ISl M3Y4YEHHs] CBOWCTB
BEILIECTB M XMMUYECKHX PEAKIIMii, ECTECTBEHHO-HAY4YHbIE METO/IbI MO3HAHKS — HAOJIIOIEHNE, U3MEpEHUe,
MOJICIUPOBAHKE, SKCTIEPUMEHT (PeabHbIA U MBICIICHHBII).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosauyecTBo yacoB
Ne HaunmeHnoBaHue pa3ienoB U TeM DJIeKTpoHHBIe (HU(poOBLIE)
n/m MPOrpaMmbIl Bcero KonTpoabHbie paxTHaeckue o0pa3oBaTe/ibHbIE pecypchl
padoTHhI padoThI
Pasnea 1. IleppoHayanbHble XUMHYECKHUE NIOHATHUS
L1 ccrectsosmammn n mpatmceroi 5 2 Bubmotexa LIOK
' P https://m.edsoo.ru/7f41837¢
JIeSITeTTPHOCTH YeJI0BEKa
bubaunorexka [JOK
1.2 BemectBa 1 xuMuueckue peakuuu 15 1 https://m.eds00.ru/7f41837¢
Hroro mo paznmery 20
Pasnea 2. BaxkHelilue npeacTaBuTe 1M HEOPraHMYeCKHX BelllecTB
21 Boznyx. Kucnopon. [lonarue 06 6 bubnunorexa [JOK
' OKCHIaX https://m.edsoo.ru/7f41837c
bubanoreka [JOK
2.2 Bonopon. IlonaTre o KUCIOTax U COJIAX 8 1 https://m.edso0.ru/7f41837¢
23 Bogna. PactBopsr. [TonsiTie 00 5 1 1 bubaroreka [JOK
' OCHOBaHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX 11 1 1 Bubmorexa [IOK
) COEIMHEHUN https://m.edsoo.ru/7f41837c
Hroro mo paszaeny 30

Pa3nen 3. Ilepuoguyeckuii 3akon u [epuoauyeckas cucrema xumuiyeckux 3jaeMmeHToB J. M. MenaeneeBa. CTpoenne aToMoB. XUMHUYECKasi CBSI3b.
OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

Ilepuonuueckuii 3aKoH u

31 Ilepuoauueckas cucreMa XUMHUECKUX 7 bubnnorexa [IOK
' anementoB JI. . Menneneera. Ctpoenue https://m.edsoo.ru/7f41837c
aToma
32 Xumuueckas cBsizb. OKUCIUTENHHO- 8 2 bubaroreka [TOK
' BOCCTaHOBUTEJBHBIE PEAKIIUT https://m.edsoo.ru/7f41837¢
Bbubaunorexa [IOK
Hroro no pasaexy 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubsmorexa LOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5 5

[TPOT'PAMME



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

9 KJIACC

KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3aeoB H TeM K (uudposkie)
n/n MPOrpaMMblI Bcero 06H TPOJIBHbIC HpﬁaKTquCK"e o0pa3oBaTe/bHbIE
padoThI padoThI pecypei
Paznen 1. BemecTBo 1 XUMH4YeCKHe pPeaKIMH
11 [oBTOpenue u yriyOneHue 3SHAHUH 5 1 Bubmmorexa [IOK
' OCHOBHBIX Pa3jIeyioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKIX 4 Bubmmorexa IIOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOTUTHUECKAST TUCCOLIAITHSI. 8 1 1 bubanorexa [IOK
' XuMHYECKHE PEAKIIUK B pACTBOpax https://m.edsoo.ru/7f41a636
Hroro mo paznmery 17
Paznea 2. HemeTaJsIbl M X COETHHEHHUSA
21 O01mas XapakTepUCTHKA XUMHYECKIX 4 1 Bubmmorexa [IOK
' anemenToB VIIA-rpynmsl. ["anoreHst https://m.edsoo.ru/7f41a636
' TPYIIIBL. TP https://m.eds00.ru/7f41a636
COCAMHEHUS
OO011ast XapaKTepUCTHKA XUMHYECKUX
bubnnorexa [JOK
2.3 anemMeHToB VA-rpynmsl. A30T, pocdop u ux 7 1 https://m.eds00.ru/7f41a636
COCMHEHUS
20 Snevernos Ay, Vinepotn 6 ) 2 ubmorexa LIOK
. ) https://m.edsoo.ru/7f41a636
KPEMHHI M UX COeTUHEHHS
Hroro mo paszaeny 25
Paznen 3. MeraiIbl M HX COeTUHEHHUS
N bubanorexa [JOK
31 Obume cBoficTsa MeTaIOR 4 https://m.edso00.ru/7f41a636
N bubanorexa [JOK
3.2 Bakueiiimne MeTauibl 1 UX COCIUHEHUS 16 1 2 https://m.eds00.ru/7f41a636
HWroro mo pazaeny 20
Pa3nen 4. XumMus U OKpy:Kamuas cpeaa
4.1 BemecTBa 1 Marepualibl B JKU3HH 4EJIOBEKA 3 bubmmorexa [IOK
' e p https://m.eds00.ru/7f41a636
Hroro mo pazueny 3
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bubaunoreka [JOK
https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 4 7 ‘

PesepBHOE Bpems 3



https://m.edsoo.ru/7f41a636




IHOYPOYHOE INTAHUPOBAHUE

8 KUIACC
N KoauuyecTBo yacoB Jata JuieKTpoHHbIE UG POBHIE
wn Tema ypoka Beero Konrpoabubie | IlpakTuyeckue W3yueHust odpa3soBaTebHbIE
padoTsI pa6oThI pecypcsl
1 [Ipenmer xumuu. Poire XuMun B KU3HHA 1 Bbubnnorexa [JOK
yenoBeka. Tesa u BemiecTna https://m.edsoo.ru/ff0d210c
2 TTonsiTre 0 MeTomax MO3HAHUS B XUMUAHU 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0d227e
, | Do o | Bumores 10K
HAGOPATOPHEIM 06Oy I0BAHHEM https://m.edsoo.ru/ff0d23dc
4 Yuctoie BemecTBa U cMecH. CrmocoOsl 1 bubnnorexa [JOK
paszeneHus cMecei https://m.edsoo.ru/ff0d26ca
5 cweoel (va mphepe otcrin nosapentol ) Bu6morexa LIOK
com https://m.edsoo.ru/ff0d28c8
bubamoreka [TOK
6 ATOMBI H MOTEKYJIb! ! https://m.edsc]i).ru/ff0d2a6c
7 XHUMHYECKUE dTIEMEHTBI. 3HAKH (CUMBOJIBI) 1 bubarorexa [TOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 TIpocThie U CIIOKHBIC BEIECTBA 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUeHHE 1 BHGH_HOTeKa oK
https://m.edsoo.ru/ff0d2d50
10 Xutwscexan dopuyie. Barenmioors arowos ) Buimorexa LIOK
CUMIECKIX HIeMEHTOR https://m.edsoo.ru/ff0d2eae
11 OTHOCHUTENBHAS ATOMHAs Macca. 1 bubarorexa [TOK
OTHocHUTeNbHasi MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 70151 XMMHYECKOTO 2JIEMEHTA B 1 Bbubnuoreka [IOK
COCTHHCHUH https://m.edsoo.ru/ff0d350c
13 Konnuecto Bemectsa. Monb. MossipHas 1 Bubmmorexa IIOK
macca https://m.edsoo.ru/ff0d5230
14 dusnyecKre U XUMUYECKUE SBJICHHS. 1 bubanorexa [JOK
XUMHYeCKast peaKiust https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBUs NPOTEKaHUSI XUMUYECKUX 1 Bu6mmorexa IIOK
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peakuuii https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUS MacCHl BEIIECTB. Bbubnnorexa [JOK
XUMHUUYECKHE YpaBHEHHS https://m.edsoo.ru/ff0d3b88
17 BrranciaeHnsa koandecTBa, MacChl BEIIECTBA 110 Bbubnnorexa [JOK
YpPaBHEHHUSIM XUMHYIECKUX PEAKIINit https://m.edsoo.ru/ff0d5708
18 (commmomnn prarowemn somemems Bu6arorexa LIOK
8 P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIoMOHOCOB — yu&HBINH-IHIUKIOTETUCT. bubanorexa [JOK
O0001IEHNE ¥ CUCTEMATH3ALMS 3HAHUIMA https://m.edsoo.ru/ff0d40c4
20 KonTtpomsHas padora Nel mo teme «BemectBa Bubmmorexa [IOK
U XUMHUYECKHE PEaKIHny https://m.edsoo.ru/ff0d4290
| B e o o B 10K
e P B ’ https://m.edsoo.ru/ff0d448e
O30H
22 arcnopom (peasss omcnenms ropee) Buanorexa LIOK
POJa {peaKil » TP ’ https://m.edsoo.ru/ff0d4614
Ionstre 06 oKcHIax
23 maGoparapmm n mpowOnOt BuGarorexa LIOK
) https://m.edsoo.ru/ff0d497a
IIpumenenue kucaopoia
2| mommeo reoxmmcoson shasmer Bumorexa LIOK
p yP ’ https://m.eds00.ru/ff0d4790
9K30- U SHIOTCPMHUUCCKUX PEAKIIUIX
25 | Supmesne o, enoean e Buamorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEOTBPAICHUS
26 dlomyeenme n cobupanne menopoa BuGmotercs LIOK
Y onp POa, https://m.edsoo.ru/ff0d4ae2
W3y4CHHE er0 CBOMCTBY»
27 Bonopoa — anemMeHT ¥ MpocToe BELECTBO. bubanorexa [JOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 ®duznyeckre U XMMUYECKHUE CBOMCTBA Bubnuoreka [IOK
Bozopoya. [IpuMenenne Boopoaa https://m.edsoo.ru/ff0d4dd0
29 TToHsTHE O KHCIIOTaX M COJSAX bubsmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Cr1oco0FI IoTy4eHHs BOJIOPOIa B Bubmorexa [IOK

nabopaTtopun

https://m.edsoo.ru/ff0d4dd0
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[Ipaktrueckas padora Ne 4 o Teme

bubanorexa [JOK

31 «lonyueie u Coénpame ponopona, https://m.edsoo.ru/ff0d4f42
M3Y4EHHE €r0 CBOMCTBY
N .. Bbubnnorexa [JOK
32 MonspHslif 006EM Ta30B. 3aKOH ABOTanpo https://m.edsoo.ru/ff0d542e
35 rasamo ero mectnony xosmmaceray nemecrsa ubmotexa LIOK
.. Y ¥ Betlt https://m.edsoo.ru/ff0d55a0
I 00BEMY
o | Do cibucs s o oo B LOK
peax . https://m.edso0.ru/ff0d5708
OTHOIIICHHUH Ta30B
35 dusznyeckue ¥ XUMHYECKUE CBOMCTBA BOJIbI bubnuorexa LIOK
https://m.edsoo.ru/ff0d587a
. bu6nuorexa [IOK
36 CocraB ocHoBanuii. [ToHsTHEe 00 HHAMKATOpPAX https://m.eds0o.ru/f0d59e2
37 messcomienme pacrsops. Maccosan gom Bufimorexa LIOK
= p PEL. . https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOpE
3 ipurorosmenie pacraopon ¢ onpetcainoi Bufimmorexa LIOK
PHIoTe ep P! e https://m.edsoo.ru/ff0d5eba
MacCCOBO J0JIeH paCTBOPEHHOTO BEIICCTBAY
39 KontpomsHas padora Ne2 mo teme «Kuciaopoz. Bubmorexa [IOK
Bopopos. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuibl: cocTaB, Kiaccupukanus, bubanorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
A1 xneommx, oonosm 1 svorepmix BuGaorea IOK
g p https://m.edso0.ru/ff0d664e
OKCHJIOB
42 OCHOBaHWUS: COCTaB, KIACCU(PHUKAINSA, bubarorexa [TOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenne u XxumMHYECKHE CBOMCTBA bubanorexa [JOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
44 KucnoTtsl: cocras, knaccudukaus, Bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 TlonyueHne U XuMHUYECKHE CBOICTBA KUCIIOT bubmorexa LOK
i https://m.edsoo.ru/ff0dfee2
46 Coum (cpeqHre): HOMEHKIIATYpa, CIIOCOOBI Bubmmorexa [IOK

IMOJIYYCHHUSA, XUMUICCKHE CBOMCTBA

https://m.edso00.ru/00ad9474
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[Ipaktrueckas padora Ne 6. Pemenue
IKCIIEPHUMEHTAIBHBIX 3a/1a4 [0 TeME

bubanorexa [JOK

4 «OCHOBHBIE KJIACCHI HEOPTaHHICCKHX https://m.edsoo.ru/00ad9b7c
COeIMHEHUI
48 I'eneTnueckas cBsA3b MEKIY KilacCaMH bubanorexa [JOK
HEOPTraHUYECKUX COCANHECHHI https://m.edsoo.ru/00ad9a50
49 O06001IeHNE U CUCTEMATH3ALNS SHAHUN ﬁtptlgg'il/(r)‘rTleeI:ja;(I)_})OrIlf/OOa 49ch2
50 KontpomsHaas padora Ne3 mo teme "OcHOBHEIE Bubmmorexa [IOK
KJIACCHI HEOPTAHHYECKUX COCNHEHHH" https://m.edsoo.ru/00ad9ela
5L xmmsccran stementon. Hommue o rpynmax Bbmiorera LIOK
CXOJTHBIX HIICMEHTOB https://m.edsoo.ru/00ad9ffa
[Tepuoanueckuii 3axox u [lepuoguueckas BuGmnotexa LIOK
52 crucTeMa XMMHU4Yeckux aiemeHToB . 1. https://m.eds00.ru/00ada52c
Mewnneneena — :
bubamoreka [TOK
53 TlepHozst, pymmtb, NOATPYIb https://m.edsoo.ru/00ada52c
54 Crpoenue aToMoB. COCTaB aTOMHBIX SIIEP. Bubmmorexa [IOK
W3oronsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 06uonoqe1< aTOMOB BuGorexa [[OK
55 anemeHToB llepuoanueckoit cucremst . U. https://m.eds00.ru/00adasbe
Menneneesa E— :
55 erononowentio s leprommeerar onerene Bnbmiorera LIOK
1. Merneneesa https://m.edsoo.ru/00ada824
ST pasun naywn a7 H. Menzences Bnbmiorera LIOK
— y4EHBIH, TIEIaroT U IPaXkJaHHH https://m.edsoo.ru/00ada96e
58 Ejiigzzl;;l/lagp 3: .3(3551?;1 /e }};If:: Hoccnﬁcrcaﬂ bubmorexa LIOK
! p https://m.edsoo.ru/00adb33c
npoBepouHas pabora
oMa. ecrai cpis cepoceuie https://m.edsoo.ru/00adb486
npoBepouHas pabora
60 DNEeKTPOOTPULIATEILHOCTh aTOMOB Bubmmorexa [IOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 MoHHas xuMuueckas CBs3b bubanorexa [TOK
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https://m.edsoo.ru/00adac34

62 KoBaneHnTHas moJsipHast XUMHYECKasi CBA3b 1 bubmorexa [IOK
https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HEeMONIpHAS XUMAYECKas CBS3b 1 bubmorexa [IOK
https://m.edsoo.ru/00adaab8
bubnnorexa [JOK
64 Crenens oxucnenus 1 https://m.edsgf).ru/OOadae28
65 OKHUCITUTETFHO-BOCCTAHOBUTEIILHBIC PEAKIHH 1 bubmmorexa HOK
https://m.edsoo.ru/00adb076
Bbubnnorexa [JOK
66 OKHCIUTENHN U BOCCTAHOBHUTEIIN 1 https://m.e dS(I)_E).ru 100adb076
67 f:’;z?e)f;illzggzz .3(}?2?131/?1‘? f[gl/iee;le «CtpoeHue 1 Bubmiorexa OK
aroMa. XHMUYECKAS CBS3by https://m.edsoo.ru/00ad9ch2
68 PezepHslit ypok. O6001IeHHE U 1 bubanorexa [JOK
CUCTEMATH3ALM 3HAHUIMA https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoauuecTBo yacoB

DJjeKTpoHHbIe HUGpPOBbHIE

Ne Tema ypoka Aata o0pa3oBaTebHbIE
wn yp Beero Konrposabnbie | IlpakTuyeckue W3yueHus P
padoThI padoThI pecypcbl
L cnoreva rmamscosn sroverton L1 . Bubmiorera LIOK
T https://m.edsoo.ru/00adb59e
Menneneena
2 et oreweros nepmx e . Bubmiorera LIOK
p p https://m.edsoo.ru/00adb6b6
TIEPUOJIOB

3 Knaccudukarus 1 HOMEHKJIATypa 1 bubanorexa [IOK
HEOPraHHYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMHYECKON CBA3H U THUIIBI 1 bubnnorexa [JOK
KPUCTAIUTHYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHas pabora Nel mo teme

5 «IloBTOpEHUE U yrinybiaeHue 3HaHUN 1 1
OCHOBHBIX pa3ziesioB Kypca 8 kiaccay

6 Knaccudukarus XuMIrdecKux peakiuii mo 1 bubamoreka [TOK
pa3IUYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0

7 Hommmie o rovorenmm nrereporbmn 1 Bubmiorera LIOK

p https://m.edsoo.ru/00adbe9a
peaKImsIx
TToHsTHE 0 XUMHUYECKOM PaBHOBECHH.

8 ®DaxTOPbI, BIUSIONINE HA CKOPOCTh 1 Bubnnorexa [IOK
XUMHUYECKON PEaKIUy U MOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PAaBHOBECHS

9 OKHCIUTENTLHO-BOCCTAHOBUTEILHBIEC PEAKITIH 1 bubmorexa LIOK

peaxi https://m.edsoo.ru/00adcade
10 Teopus 3JIEKTPOIUTUUECKON TUCCOLMALIMH. 1 Bubnnorexa [IOK
CuitbHBIE U CITA0bIE AIEKTPOTUTHI https://m.edsoo.ru/00adcd68
N Bbubmorexa [IOK
11 Howrbie ypasHeHus peaxiii 1 https://m.edsoo.ru/00add448
| T cokene cenm oo | BuGores 10K
el N https://m.edsoo.ru/00add5d8
JJIEKTPOIUTUICCKON TUCCOIHAIITI
13 XUMHYECKHUE CBOMCTBA COJICH B CBETE 1 Bbubnuoreka [IOK

NPE/ICTABICHUH 00 IEKTPOIUTHUECKOI

https://m.edsoo.ru/00add8b2
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Jucconuanuu

14 [onsTHE O THOpPOIU3E CONEH buomorexa LIOK
P https://m.edsoo.ru/00add9d4
. Bbubnnorexa [JOK

15 O0001IeHNE U CUCTEMATH3ALMS 3HAHUIA https://m.edso0.ru/00addd12

16 [paktryeckas padora Ne 1. «Pemienne bubanorexa [JOK
IKCIIEPHUMEHTAIBHBIX 38181 https://m.edsoo.ru/00addbfa

RS- utmorexa LIOK

P AMCCOLHATIHL. https://m.edsoo.ru/00addecQ
XUMHYECKHE PEeaKIMU B PaCTBOPAX»

18 OO0mrast XapaKTepUCTHKA TaJIOTCHOB. Bubmmorexa [IOK
XuMHYeCKUe CBOHCTBA HA IPUMEPE XJIopa https://m.edsoo.ru/00addfe2

P Bubmorexa LIOK

> HOTYH ’ https://m.edsoo.ru/00ade104
pUMEHECHHE

20 gl%i?iiii{?ioﬁ?;; IJCVI/IQC%'I(I;[:‘)L: elie eHme eé bubmorexa [IOK

oy YA https://m.edsoo.ru/00ade348
CBOHCTB»

o Bumores 10K
peaitin, A P A https://m.edsoo.ru/00ade488
n30bITKE

29 OO6mas xapakTepucTuka 31eMeHToB VIA- bubanorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a

25 Huworaenme caput o cocmmenti o ubmotera LIOK

A P o https://m.edsoo.ru/00ade64a
npupoje. XMMHUUECKHE CBOICTBA CepbI

24 CepoBoziopoJ, cTpocHHE, PU3HIECKUe U Bubmmorexa [IOK
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHast KUCIIOTa, (PU3MISCKUC Bubmmorexa [IOK

25 N .

U XMMHYECKHE CBOICTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XuMHu4ecKue peakiuu, JIexKalue B OCHOBE

26 MPOMBIIIJICHHOTO CII0c00a MOTyYeHHS Bubmmorexa LIOK
CEPHOI KUCITOTEI. X UMHYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYXKaIOIIeH Cpelibl COSAMHEHUSIMH CEPBI

27 Brruncienre MaccoBOM JOJIM BBIX01a Bubnuoreka [IOK
TPOYKTa PEAKIIUH https://m.edsoo.ru/00adec8a

28 OO0mast xapaKTepUCTHKA IeMeHTOB V A- Bubmmorexa [IOK

rpynmel. A30T, pacCIpOCTpaHEHHE B IPUPOAE,

https://m.edsoo.ru/00adeeab
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(I)I/I3I/I‘IGCKI/IE M XHUMHYECKHE CBOMCTBA

29 AMMUaK, ero Gu3HIecKue U XUMHUIECKUE Bubmmorexa [IOK
CBOJCTBa, MMOyYCHUE U IPUMCHEHHUE https://m.edsoo.ru/00adf004

30 lonyucne i, oy oo BuGonera LIOK

oy Y https://m.edso0.ru/00adf180
CBOHCTB»

31 A30THas KUCNIOTa, ¢€ Pru3ndeckue u bubanorexa [JOK
XUMHYECKHE CBOHCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHye HUTPATOB U COJIEH aMMOHHMS

32 B KaueCTBE MUHEPAJIBbHBIX YI00OpEHHH. bubanorexa [JOK
XUMHUYECKOE 3arpsI3HCHNE OKPYKAroIIeH https://m.edsoo.ru/00adf518
Cpelbl COeAMHEHUAMH a30Ta

B enors, guamscene manmeme Bubmiorexa LIOK

L https://m.edso0.ru/00adf68a
CBOMCTBa, MOJTydCHHE
el B 10K
PATBELIX YAOOP - Jarp https://m.edsoo.ru/00adfc20
MPUPOIHO# cpesl pochaTamu

35 Yrnepon, pacnpocTpaHeHUe B IPUPOJE, Bubmmorexa [IOK
(busnueckre 1 XUMHUYECKUE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcujpl yriepoja, ux Gpusndeckue u

36 XUMHYECKHE CBOMCTBA. DKOJIOTHIYECKHE bubarorexa [JOK
poOJIEMBbI, CBSI3aHHBIE C OKCUIOM YIIIepoa https://m.edsoo.ru/00adfebe
(1v)

37 YronpHas KUCIOTa U €€ coJln bubmmorexa [IOK

https://m.eds00.ru/00ae006¢
| Dommemcaion et e B 10K
yeney : " https://m.eds00.ru/00ae027e
KauecTBenHast peakuus Ha KapOOHAT-HOH
IlepBoHauanbHBIE HOHATHS 00 OPraHUYECKUX Bubnnorexa [IOK

39 .

BEI[ECTBaX KaK O COCMHECHUSX yriIepoia https://m.edsoo.ru/00ae054e

40 Kpemnuii u ero coenuneHus bubmorexa LIOK

P 8 https://m.edsoo.ru/00ae080a
4 ovenepmenmam st o Tove uGmorexa LIOK
put A https://m.edsoo.ru/00ae0bf2
«BaxHeline HeMeTauIbl M MX COSUHEHHS»
42 Kontponsnas pabora Ne3 mo teme Bubmmorexa [IOK

«BaxxHelne HeMeTaIIbl U UX COSIMHEHUS»

https://m.edso0.ru/00ae0e18
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OO01ast XapaKTePUCTHKA XUMUYCCKIX
9JIEMEHTOB — METaJUIOB. MeTaluinueckas

bubanorexa [JOK

43 CBSI3b M METAJUTNYECKAs KPUCTAJUTHYECKAs https://m.edsoo.ru/00ae103e

pemiérka. dusndeckue CBONCTBA METAILIOB

P PAR Hatlp https://m.edsoo.ru/00ae1156
METAJIOB
O61u1e crocoOBI OTYIEHUS METAIIIOB.

45 CruraBel. BeranciieHus mo ypaBHEHUAM Bubmmorexa [IOK
XUMHYCCKHX PEaKlnii, el OJUH U3 https://m.edsoo.ru/00ae1156
pearcHTOB COACPIKUT MPUMECH

46 [MonsaTHE 0 KOPPO3UU METAIIIOB bubmorexa [IOK

pp https://m.edsoo.ru/00ae1278
bubaroreka [TOK

ull Ilenoursie meTai bl https://m.edsoo.ru/00ae14b2

48 OKcUJIbI ¥ TUIPOKCHUIBI HATPUS U KU bubnuorexa LIOK

https://m.edsoo.ru/00ae14b2

49 [ITenouHO3€MENBHBIE METAIUIbI — KaJIbLUMI U bubnuorexa [IOK
Marauit https://m.edsoo.ru/00ae15e8

50 Baxneiine coeTMHEHUS KaIbIUI bubmorexa [IOK

A ! https://m.edsoo.ru/00ae15e8

51 O6o0011eHNe U cUCTeMaTH3aIMs 3HAHUH

" . bubanorexa [JOK

52 JKé&cTKOCTh BOJIBI U CTIOCOOBI €€ YCTpaHEHUs https://m.eds00.ru/00ae 1886

53 IIpaxTudeckas padora Ne 6 o Teme Bubnnorexa [IOK
"X&cTKOCTh BOBI M METOIBI €€ yCTpaHeHHs" https://m.edsoo.ru/00aelae8

N bubarorexa [TOK

>4 AmoMHHHT https://m.edsoo.ru/00aelc64

55 AmpoTepHbIe CBOWCTBA OKCHAA U Bubmmorexa [IOK
THJPOKCHIA https://m.edsoo.ru/00aelc64

Bbubnuoreka [IOK

56 Keneso https://m.edsoo.ru/00ae1d86

57 Oxkcugibl, THAPOKCHUIIBI B coyn xene3a (1) u bubanorexa [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6

58 O0o001eHre U cUCTeMaTH3alHs 3HAHU
[Ipaktrueckas padora Ne 7. Pemenue Bubsorexa LIOK

59 JKCIEPUMCHTANBHBIX 33124 I10 TeMe

«BaxkHelIre MeTallIbl U UX COCOAUHCHU A

https://m.edso0.ru/00ae3de8



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

Berauciaenus no YpaBHCHUAM XUMHUYCCKUX
peaKuHﬁ, €CJIM OJIVH U3 pCarcHToOB J1aH B

60 M30BITKE WIIA CONEPKUT IPUMECH 1 Eubmzorexa LIOK
JICPIKHT TP ' https://m.edso0.ru/00ae1750
Brruncienns MacCoBOM JIOJIM BBIXOAa
MPOAYKTA PEaKINU
61 O060011IeHNE U CUCTEMATH3ALMSA 3HAHNA 1
62 KontponsHas pabora Ned mo teme 1
«BaxaeHmme MeTallbl M UX COCTUHCHUS
63 BemrectBa 1 MaTepuaisl B TOBCEAHEBHOM 1 Bbubnnorexa [JOK
JKU3HH YeJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHUE OKPY KaroIIen 1 bubanorexa [JOK
Cpejibl https://m.edso0.ru/00ae4270
65 Postb XuMHM B PELICHUH SKOIOTUIECKUX 1 bubanorexa [JOK
npobiaemM https://m.edsoo.ru/00ae4270
66 PeseprabIit ypok. O600meHne u 1 Bubmmorexa [IOK
CHCTEMATU3ALUA 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PeseprabIit ypok. O600meHne u 1 Bubmmorexa [IOK
CHUCTEMATU3ALUSA 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepHslit ypok. O6001IeHHE U 1 bubanorexa [JOK
cucTeMaTH3aLys 3HAHWH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA30OBATEJBHOM MPOT'PAMMBI

8 KIIACC
Kon " .
IIpoBepsieMble NpeiMeTHBIE Pe3yabTaThl 0CBOCHHSI OCHOBHOM 00pa3oBaTeILHOI
NpoBepsieMoro
p£3yn£TaTa MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
1 ITo Teme: «IlepBoHavanbHble XUMUYECKHE TIOHSTUSIY
pacKpbIBaTh CMBICJI OCHOBHBIX XMMHYECKHX MOHSTHH: aTOM, MOJIEKYJa, XUMHYECKUH
9JIEMEHT, NPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CcMech (OAHOpPOAHAs W
HEO/IHOPO/IHAs), BaJICHTHOCTh, OTHOCUTENBHAas aTOMHas W MOJISKYJIIpHas Macca,
11 KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAS. Macca, MaccoBast JJOJIS XHMHYECKOTO dJIEeMEHTa
' B COEIMHEHUH, MOJISIPHBIN 00BEM, XMMHYECKas peakuus, KIacCU(pHUKAIMs PEeaKIUi:
pEaKIiy COCANHECHNS, PEaKIUH Pa3JIOKCHUS, PEAKINH 3aMEIICHNs, PEeakui 0OMEHa,
9K30- U JHAOTEPMHUYECKHE PEAKIUH, TEIIOBOH 3((EKT peakiuu, pacTBOp, MaccoBas
JIOJIs BemecTBa (TIPOIEHTHAS KOHIICHTPAIIKSI) B pacTBOpe
19 WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHYECKHX IMOHATHH W MPUMEHSATH 3TH
' TIOHSTHUS TIPH OMMCAHHUH BELIECTB M MX NPEBPALICHUH
13 UCIIONIb30BaTh XMMHYECKYI0 CHUMBOJIMKY MJIsI COCTaBJCHUS (OPMYyJ BELIECTB U
) YpPaBHEHUM XUMHUUYECKUX PEAKIINI
14 pacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHs MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa,
' ATOMHO-MOJIEKYJISIPHOTO YUSHHs1, 3aKOHa ABOTaIpO
. OTIPEICTATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHHUAX
15 0
16 Ki1accuPUIMPOBaTh XUMHUYECKHE peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOUIMX B
' pEaKLK BELIECTB, [0 TeILIOBOMY (D HeKTy)
1.7 BBIYHCIIATH OTHOCUTEJIBbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl BELIECTB
. BBIYHCIIATh MAaCCOBYIO JIOTIO XMMHUECKOTO IEMEHTA 1O (POpMYJIe COSTUHEHHS,
1.8
1.9 BBIYHCIISATH MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE
1.10 NPUMEHSTh €CTECTBEHHOHAYYHBIE METOJBbI IIO3HAHUS — HAOJIIOACHHE, H3MEepeHue,
' MOJICIUPOBAHKE, IKCTIEPUMEHT (peabHbIM U MBICIICHHBIIN)
0 TeMe: «BakHeme mpeacTaBuTeNIN HEOPraHUIECKHX BELIECTBY
2 I1 B
21 PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHSTHH: OKCHJ, KHCIOTa, OCHOBAaHHE,
' COITb
29 OIIpEe/IeTIATh NMPUHAJIEKHOCT BEIIECTB K OIPENeIEHHOMY KJAcCy COEJIMHEHHUH 1o
) dbopmymnam
2.3 Ki1accu(UIMPOBaTh HEOPraHMYECKUE BEIIECTBA
XapaKTepu30BaTh (ONHCHIBATH) OOIIME XMMHUYECKHE CBOWMCTBA BELIECTB PA3IMYHBIX
2.4 KJIacCOB, MOATBEpXJas  ONHCAaHHE TPUMEPaMH  MOJICKYJISIPHBIX  ypaBHEHHH
COOTBETCTBYIOIINX XUMHUYECKHX PEaKIMi
25 MPOTHO3UPOBATh CBOMCTBA BENIECTB B 3aBUCHMOCTH OT MX Kauy€CTBEHHOT'O COCTaBa,
' BO3MO>KHOCTHU NMPOTEKAHUSI XHMHUUECKHUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBUSIX
ClIe/IOBaTh TpaBWJIaM IOJb30BaHHMS XHMHUYECKOM TOCYHOoi u  1abopaTopHBIM
o0opyioOBaHMEM, a TaKKe MpaBWiiaM OOpallleHHs] C BELIECTBAMU B COOTBETCTBHU C
MHCTPYKIMSMH MO BBITIOJHEHHIO JTAOOPATOPHBIX XUMHYECKUX OIBITOB MO IOJyYEHUIO
2.6 U COOMpaHWIO Ta3000pa3HBIX BeUIeCTB (BOAOPOAAa M KHCIOPOAA), MPHUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MAacCOBOM JoIeH PacTBOPEHHOTO BELIECTBA, IIIAHUPOBATh
U TIPOBOJIUTH XMMHUYECKHE HKCIIEPUMEHTHI 10 PAcIO3HABAHUIO PACTBOPOB ILENOYEH M
KHCJIOT C IOMOIIBIO MHAWKATOPOB (JIAKMYC, (PeHON(TANECHH, METHIIOPAHXK U JPYTHe)
2.7 MPOBOJIUTD PACUETHI 10 YPABHEHUIO XUMUYECKOH peaKkunuu
Mo teme: «Ilepuoanueckuii 3akoH u [lepuouyeckasi cUCTEMa XUMHYECKHUX 3JIEMEHTOB
3 J. W. MenneneeBa. CtpoeHue aTtoMoB. XuMHUYecKas CBs3b. OKHUCIUTEIHHO-
BOCCTaHOBHUTEJIbHBIE PEAKIINI»
PacKpbIBaTh CMbBICI OCHOBHBIX XMMHUUYECKHX HOHSITHIL: SIIPO aTOMa, DJIEKTPOHHBIN CIIOM
3.1 aToma, aTOMHasi OpOHTAlb, PaINyC aTOMa, XMMHUYECKasl CBSI3b, MOJSIPHAS U HETOJIsIpHAsT

KOBAJICHTHasA CBA3b, DJCKTPOOTPHUIATCIBHOCTH, MOHHAA CBA3b, MOH, KAaTWOH, aHWOH,




CTCIICHb OKHMCJICHUS

3.2

KHaCCI/Iq)I/II_II/IPOBaTB XUMHUYCCKHUEC DJICMCHTBI

3.3

ONMKUCHIBATh M XapakTepu3oBaTh TabnuuHyo ¢opmy [lepuoanueckoid cHCTEMBI
XMMHYECKHX 3JEMEHTOB: pa3liMyaTh HOHATHSA «IJIaBHAs HoArpymma (Arpymma)y U
«mmo6ouHas nmoarpymmna (brpynma)y, «Manbie» u «00IbIINeY TePHUOIBI

3.4

packpbiBath cmblcn [lepuogmueckoro 3akona [I.JMA. MeHnneneeBa: neMOHCTpUPOBATh
MOHUMAaHHUE TMEPUOJUUYECKON 3aBUCUMOCTH CBOWCTB XHMHUYECKHX DJEMEHTOB OT HUX
nonoxeHusd B [lepuoanyeckoii cucrteme

3.5

3.6
3.7

9 KIIACC

Kon
NPOBEPSIEMOro
pe3yabTara

1

COOTHOCHUTD 0603Ha‘~ICHI/IH, KOTOPBIC MMCIOTCS B Ta6m/1ue «HepnounquKaa cucremMa
XUMHUYCCKUX DJICMCHTOB HI/I MenpaeneeBa» ¢ YHCIOBBIMU XapaKTEepuCTUKaMun
CTPOCHUSI aTOMOB XHUMHUYCECKHUX DJICMCHTOB (COCTaB nu 3apsaa dnapa, 061uee YHUCiIo
3JICKTPOHOB M paclpeACJICHUC UX MO 3JICKTPOHHBIM CJ'IOHM)

OINpPCACIIAThL CTCTICHb OKUCJIICHUA 3JICMCHTOB B 6PIHapHI)IX COCOAUHCHUAX

ONpEnCIATh BUI XAMHUYICCKON CBSI3H (KOBaJICHTHaﬂ u I/IOHHaH) B HEOPTaHUYCCKUX
COCOMHCHUAX

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUS] OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

Ilo Teme: «BemecTBO U XUMHUYECKast peakus»

11

pacCKpbIBaTb CMBIC]T OCHOBHBIX XWMHYCCKUX MMOHSTHI: pPacTBOp, JJICKTPOJIUTEI,
HEDJICKTPOJIUTBI, DJBJICKTPOJIUTHYCCKAd AJucconuanuvsd, peakKuu HOHHOI'O 06MeHa,
KaTaJan3aTtop, XHUMHYCCKOC pPaBHOBECHC, O6paTI/IMLIC n HCO6paTI/IMLIe peaknuu,
OKHUCJIINTCIIBHOBOCCTAHOBUTCIIBHBIC pcaknuu, OKHCJIIHUTCIIb, BOCCTaHOBHUTCIIb,
OKHCJICHUC M BOCCTAHOBJICHUC, aAJIJIOTPOIINA, aM(i)OTCpHOCTL, XUMHYCCKas CBiA3b
(KOBaJ'ICHTHa?[, HOHHas, MeTaJ'IJ'II/I‘ICCKaSI), KpUCTAJUINYCCKAA peméTKa, CILIIaBEI,
CKOpPOCThb XAMHYICCKOM peaKknnu

1.2

WITIOCTPUPOBATL B3dMMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MIOHATUH U NPpUMCHATH 2TU
TIOHATHS IPU OMMCAHUU BCUICCTB U UX HpeBpaH.[eHI/Iﬁ

1.3

14
1.5

COCTABJISITh YPABHEHHUS JIEKTPOJIUTUUECKON AUCCOLMAIIMU KUCIIOT, IeJIoUeil U coliei,
HOJHBIE U COKPANIEHHbIC YPaBHEHUS PeaKLiil HOHHOTO 0OMeHa

PacKpbIBaTh CYIIHOCTh OKHCIINTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIHi IOCPEeICTBOM
COCTAaBJIEHHs JIEKTPOHHOI'0 OajaHca 3TUX peaKIuit

IIPOBOANTDH PACUETHI 110 YPABHEHHIO XUMHIECKOH PeaKIuu

Ilo Temam: «HemeTanasl U ux COCAUHCHU ) U «MeTanmbl U uX COCAVHCHUA»

21

2.2

2.3

XapaKTepU30BaTh (OMUCHIBATH) OOIIUE U CICHU(PHUSCKUE XUMHUYCCKHE CBONCTBA
MIPOCTHIX M CJIOKHBIX BEIIECTB, MOATBEPK/Iasl OMMCAHUE TPUMEPAMU MOJIEKYIIIPHBIX U
WOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKITUI

COCTaBJIATb YPABHCHUA peaKL{Hﬁ, NOATBCPIKAAOMNX CYHIECCTBOBAHUC TeHETHICCKOU
CBA3U MEXKY BEIICCTBAMU PA3JIMYHBIX KJIACCOB

MIPOrHO3UpPOBATH CBOICTBa BCLICCTB B 3aBUCHMMOCTHU OT HUX CTPOCHMUSA, BO3MOKHOCTU
MIPOTEKAHUSA XUMHUYCCKUX HpCBpaH.IeHI/Iﬁ B pa3/IMYHbIX YCJIOBUAX

24

CJICAOBATL IpaBWJIaM  TOJIb30BaHUS XAMHYECKOH HOCY,Z[OfI n .]'Ia60paT0pHBIM
O60pyHOBaHI/I€M, a TaKKE IpaBuJIiaM 06paIII€HI/I$I C BC€IICCTBAMU B COOTBCTCTBHH C
HUHCTPYKIHUAMU IO BBIITOJIHCHUTIO J'Ia60paTOpHLIX XUMHUYECKUX OIIBITOB IO HNOJYUCHHUIO
u CO6I/IpaHI/IIO Fa3006pa3HBIX BCIICCTB (aMMI/IaKa " YTIJICKUCJIOTO ra3a)

25

MIPOBOJIUTH PEAKINH, MOATBEPIKIAIOIINE KAaUeCTBCHHBIH COCTAB PAa3JINYHBIX BEIIECTB:
pacIio3HaBaTh OIBITHBIM IYyTEM XJIOpHI-, Opomuj, wuoauj, kapOoHat, ¢ocdar,
CHJIMKAT, CyJb(]aT, T’HIpPOKCUANOHBI, KATHOHBI aMMOHUS, NOHBI U3yYEHHBIX METAJIIOB,
MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTaHUUECKUX BELIECTB

3.1
3.2

ITo Teme: «XuMHUsI 1 OKpy:Karolas cpeaar

packpbIBaTh CMBICH OCHOBHBIX XuMmuueckux mnoHstui: [IJIK BemiecTBa; kopposus
METaJJIOB

IIPUMCHATH OCHOBHBIC OII€pallin MBICIIHTEIHbHOMI JACATCIBbHOCTU — aHaJIM3 U CHHTEC3,



CpaBHEHHE, O00OOLIEHHE, CHCTEeMAaTH3alMlO, BBIABICHHE NPUYUHHO-CIIEICTBEHHBIX
CBi3el — Ui M3y4EHUS CBOICTB BEINECTB U  XUMHMYECKHX  PEaKIUi;
€CTECTBCHHOHAay4YHbIEe ~ METOABI  TO3HaHWUS  —  HaONIOJEHHe,  W3MEpeHHe,
MOJIEIMPOBaHKE, IKCIIEPUMEHT (pealbHbIH U MBICICHHBIH)




IMPOBEPSIEMBIE 3JIEMEHTBI COJAEP KAHUS

8 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT CO/IeP:KAHMS

1
11

1.2

HepBOHa‘IaJ’ILHHe XUMHNYCCKUC ITOHATHUSA

IIpeamer xumuu. Ponb XMMHUM B )KM3HU YeslOBEKa. XUMHS B CUCTEME HayK. Tena M BelecTBa.
Pu3nyecKkue CBOWCTBA BEUIECTB. ArperaTHOE COCTOSIHUE BEILECTB

IlomsaTtne o meromax mo3HaHUS B XMMHH. UmcThle BemecTBa M cMecH. CriocoObl pa3meneHus
cMmecel

1.3

ATOMEI 1 MOJICKYIJIbI. Xumuueckue 31eMeHThl. CHMBOJIbI XUMUYECKHUX DJIEMEHTOB. HpOCTbIe n
CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’IeKyJ'ISIpHOC y4C€HUC

14

1.5

1.6

1.7

Xumuueckas q)opMyna. BanmeHTHOCT, aTOMOB XMMHYECKUX BJIECMEHTOB. 3aKOH ITOCTOSHCTBA
CcoCTaBa BCIICCTB. OrHocuTenbHass atoMHas Macca. OTHOCHUTEIbHAas MOJICKYJIIpHas Macca.
MaccoBas 10718 XMMHYECKOT0 JIEMEHTA B COCAUHECHUH

KonnuectBo BemectBa. Moisib. MossipHast Macca. B3aumocBsI3p KonM4YecTBa, Macchl UM 4Hcia
CTPYKTYPHBIX €IUHHMII BellecTBa. Pacyérel o hopMysnaM XUMHUYECKUAX COCTUHEHUI

Du3nvecKue U XUMHYECKUE SIBICHUS. XUMHUYECKas peakiys U e€ Npu3Haku. 3aKOH COXPaHEHHS
Macchl  BEHIECTB. XHMHUYECKHe ypaBHeHHs. Kiaccuukanus XUMHYECKHX — peakKIui
(coenuHEeHMS, PAa3TIOKECHIS, 3aMEIICHHs, OOMEHA)

XMMHYECKUH DKCHEPUMEHT: 3HAKOMCTBO C XHMHYECKOH MOCYHOW, ¢ TNpaBWiaMd pabOTHl B
Jaboparopuil W mnpuéMamu OOpalleHus ¢ J1abopaTOpHBIM OOOpYZOBAaHHMEM, H3y4YCHHE WU
omnucaHue GU3MIECKHX CBOMCTB 00pa3loB HEOPraHUYECKUX BEIIECTB, HAOMIOICHUE (DH3NICCKHX
(mtaBiieHUe BOCKa, TastHUE JIbJa, PACTHPAaHUE caxapa B CTYIKE, KHIICHHE U KOHICHCALUsS BOBI)
U XUMHUYECKUX (TOpEHHE CBEYH, NPOKAJIHBAHUEC MEIHOI NMPOBOJIOKU, B3aUMOJCHCTBUE MeNa C
KUCJIOTON) SIBIICHWH, HAOJIOJICHNE W ONHMCaHHE MPU3HAKOB MPOTEKAHMS XMMHUYECKHX PEaKIHi
(pa3noxxeHue caxapa, B3aUMOJCHCTBHE CEPHOM KUCIOTHI C XJIOPUAOM Oapus, pa3loKeHUe
ruapokcuaa meau(ll) npu HarpeBaHuu, B3auMoIecTBHE xKeme3a ¢ pactBopoM comu meau(ll),
U3y4eHue croco0OB pa3zaeieHus cMecel (C MOMOIIBbI0 MarHuTa, (PMIBTPOBAaHHE, BhIIAPUBAHUE,
JUCTHULANMS, XpoMmarorpadus), MPOBEJEHHUE OYHUCTKH IOBAPEHHOH COJM, HaONIOJeHUE H
ONMCaHNe Pe3yJbTAaTOB IIPOBEICHMS OIBITA, WUIIOCTPUPYIOIIET0 3aKOH COXPaHEHHUS] MacChl,
CO3aHMe MOJENCH MOJIEKYI (IIAPOCTEPIKHEBBIX)

2.1

2.2

2.3

Baxuelime npeacTaBuTeN HEOPraHUUECKUX BEIIECTB

Bosayx — cmech razoB. CocrtaB Bo3ayxa. Kuciopoq — 31IeMEHT M MPOCTOE BEIIECTBO.
Haxox/ieHre Kuciopoaa B npupojie, Gu3nIeckue 1 XMMUYECKHe CBOWCTBA (PEaKIMU TOPEHHS).
Oxkcunpl. [Ipumenenue xucnopona. CrnocoObl TOMydYeHHUS KHCIOpoAa B JabopaTopuu U
npoMBbIIIeHHOCTH. KpyroBopoT kuciaopoaa B mpupozge. O30H — aioTpornHas MoauduKarms
KHCJIOpPOZa

TemnoBoii 3(hGeKT XUMHUYECKOH peakiuHd, TEPMOXUMHUYECKHE YpaBHEHHs, 0JK30- U
JHJIOTEPMHUYECKUE peakiuu. TOMIMBO: Yrojib M MeTaH. 3arpsi3HEHHE BO3/yXa, YCUJICHHE
MapHUKOBOTO (QeKTa, pa3pylieHre 030HOBOTO CIIOS

BOI[OpO,H — DJJIEMCHT W MPOCTOC BCUICCTBO. Haxoxc;[eHne BOAOPOAa B HpPHUPOJL, (1)I/ISI/I'I€CKI/I€ u
XHUMHWYCCKHUE CBOﬁCTBa, TIPUMCHCHUC, CIIOCOOBI TOJTYYCHMUAL. Kucnoter 1 comu

2.4

Momnspaslif 00bEM ra3oB. PacyéTsl 10 XMMUYECKHM YPaBHEHUSIM

2.5

®usnyeckue CcBOMCTBAa BOAbl. Boma kak pacrtBopurens. PactBopbl. HaceleHnsle u
HEHACBILICHHbIE PAacTBOPBL. PacTBOpUMOCTh BeLIECTB B Boxe. MaccoBas A0is BewiecTBa B
pacTBope. XuMHUYECKHe CBOHCTBa Bojbl. OcHOBaHUA. Poib pacTBOpOB B MpHUpOJE U B KHU3HU
4yenoBeka. KpyroBopoT BOIBI B Mpupoje. 3arpsisHeHHWE MPHUPOAHBIX BojJ. OXpaHa M OYUCTKA
IPUPOAHBIX BOJ

2.6

2.7

2.8

Knaccudpukanus Heopranmdeckux coequHenwid. Oxcuapl. Knaccudukanus  OKCHIOB:
coneoOpasyromue  (OCHOBHBIE,  KHCIIOTHBIE, aMQOTEepHBIE) U  HeconeoOpas3yromme.
Howmenknatypa oxcuoB. @uznueckue U1 XUMHUECKUE CBOMCTBA OKCHAOB. [lonyueHue okcuios
OcHoBanus. Knaccudpukanus OCHOBaHWH: IMENOYM ¥ HEPACTBOPUMBIE  OCHOBAHWMS.
Howmenknatypa ocHoBanuii. ®@usznueckue W XUMHUYECKHE CBOMCTBa ocHoBaHui. [lomyueHue
OCHOBaHUK

Kucnotel. Knaccuduramms xucmor. Homenknmatypa kucioT. Du3mduecKkHe W XUMHYECKHUE
cBoiictBa kucioT. Psn akruBHocTH MetaiioB H.H. bekerosa. [lomyuenue KucioT




2.9

Conu. Homenknatypa conedt. dusnyeckue 1 XuMH4IecKue cBoHcTBa coiell. [loyuenue comneit

2.10

I'eneTndeckas cBsI3b MCXKOY Ki1acCaMH HCOPTaHUYICCKUX COCTMHEHUH
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XUMHUYECKUI HKCIIEPUMEHT: Ka4eCTBEHHOE OIpEJeNICHNEe COJepKaHHusl KUCIOpoJAa B BO3MYyXeE,
MONy4eHNe, COOMpaHHe, paclo3HaBaHWE M W3yUeHHE CBOWCTB KHCIIOpOJAa, HaOIIOICHUE
B3aWMOJICHCTBHS BEIIECTB C KUCIOPOJOM H yCJIOBHS BOSHHKHOBEHHS U MPEKpAIICHNUS TOPCHUS
(moxapa), O3HaKOMIIEHHE ¢ 0Opa3maMM OKCHIOB M OIMCAaHHWE HX CBOHCTB, IONydeHHE,
coOupaHmne, paclo3HaBaHHWE M W3YyYEHHE CBOICTB Bopoponaa (TOpeHHE), B3aMMOJIEHCTBHE
Bozmopona ¢ okcunoM Menu(ll) (BO3MOXXHO HCIIONB30BaHWE BHICOMATEPHAIOB), HAOOICHHE
00pa3IoB BEmEeCTB KOJIMIECTBOM 1 MOJIb, MCCIEIOBaHNE OCOOCHHOCTEH paCTBOPEHHUS BEIIECTB C
pa3IMYHON PacTBOPUMOCTBIO, HPUTOTOBJIEHHE PACTBOPOB C ONpENeNEHHONW MaccoBOH moiei
PacTBOPEHHOTO BEIECTBA, B3aUMOJEHCTBUE BOJBI C MeETaNIaMU (HATPUEM U KaJbI[UEM)
(BO3MOYHO MCIIOJIb30BaHHE BHJCOMATEPHAJIOB), ONPEAEICHIE PACTBOPOB KUCIIOT U LIEJ0YeH ¢
MOMOIIBI0 MHIMKAaTOPOB, HCCJIEIOBaHHE OOpa3lOB HEOPTaHWYECKHX BEIIECTB PAa3IMYHbBIX
KJIacCOB, HaONIOZEHUE M3MEHEHUS OKPackM HHAMKAaTOPOB B PAacTBOpax KHUCIOT W IIEIOYEH,
u3ydeHue B3ammozeicTBus okcuna meau(ll) ¢ pacTBopoM CepHOIl KHCIOTBHI, KHCIOT C
MeTaJUIlaMH, PeakIuil HeWTpaau3alud, MOJydeHHEe HEePaCTBOPHUMBIX OCHOBAHHWH, BBITECHCHHE
OTHOTO METaJIa JAPYTHM W3 PAacTBOpa COJH, PEIICHHE SKCIIEPHUMEHTAIBHBIX 3a/a4 IO TeMe
«BaxHeiimme Ki1accbl HEOPTaHUIECKUX COCTIMHCHUIN

Ilepuoauueckuii 3akoH u Ilepuoanueckas cuctema xumudeckux eMeHToB J[. M. Menneneesa.
Crpoenue aToMOB. XuMu4eckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINU

3.1

3.2

3.3

3.4

3.5

[TepBble MOIBITKH KiIacCUPUKAMA XUMHUYECKUX 3JIeMEHTOB. [IOHATHE O TpymHmax CXOJHBIX
9JIEMEHTOB (IEJIOYHBIE W IIEJIOYHO3EMEJIbHBIE METajlIbl, TaJOreHbl, HHEPTHbIE Ta3bl).
OJeMeHTBI, KOTOpbIe 00pa3yIoT aM(OTEepHbIE OKCHIBI U THAPOKCHUJIBI

Ilepunoguueckuii 3akoH. Ilepuoguueckas cuctema xuMmuueckux ieMeHToB [I.M. Menneneesa.
Koporkonepuonnast u umHHONEpuoaHas Qopmbl I[lepuoaudeckoid cUCTEMBl XMMHYECKHX
anemeHToB [I.M. Menneneesa. Ilepuoas! u rpymnmnsl. @u3nueckuil CMbICH IOPSAKOBOIO HOMEPA,
HOMEpOB IepHOJa U TPYIIIHI JIeMEHTa

Crpoenue atoMoB. CocTaB aTOMHBIX saep. M3orombsl. DneKkTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
obonouek atromMoB mepBbIX 20 xuMHUeckux sjemMeHTOB llepuoanyeckoit cucrems JI.W.
MenpeneeBa. XapakTepUCTHKa XMMUYECKOTO 3JE€MEHTa 0 ero IMojioxkeHuto B [leproanyeckoit
cucreme [[.11. MenzneneeBa

3aKOHOMEPHOCTH HM3MEHEHHsI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB, METAJUIMYECKHX U
HEMETAJNIMYECKUX CBOMCTB MO IrpynnaM M nepuoaaM. 3HadeHue Ilepumoguueckoro 3akoHa U
Ilepuoauueckoil CHUCTEMbl XUMHUYECKHX 3JIEMEHTOB Ul Pa3BUTUS HAyku W npaktuku. J[.H.
MenneneeB — yu€Hbli U IpaKJaHUH

Xumnueckas cBs3b. KoBaneHTHas (HOHﬂpHaﬂ u HeHOJ’IS[pHaS[) CBA3b. SHGKTPOOTpI/ILIaTeJ'IBHOCTB
XAMHUYECKUX 3JIEMEHTOB. MloHHAs CBS3b

3.6

Crernedb okuciacHUs. OKHCIHTEIHFHOBOCCTAHOBUTEIIHHBIC peakuuu. HpOL[CCCBI OKHUCJICHUSA H
BOCCTaHOBIICHUSA. OKHUCIIMTEIN U BOCCTAHOBHUTEIN

3.7

9 KJIACC

Kon

XUMHUECKUIl OIKCHEPUMEHT: H3ydeHHE O0O0pa3loB BEIIECTB METAIJIOB M HEMETaJlIoB,
B3aUMOJEICTBUE T'MJIPOKCHUJA LIMHKA C PAaCTBOPaMHU KHUCJIOT U 1IEJI04Yel, IPOBEJCHUE OIBITOB,
WIITIOCTPUPYIONUX MPUMEPHI OKUCIUTEIHFHO-BOCCTAHOBUTEIIBHBIX Peakluil (TOpeHne, peakun
pa3I0oKEHUs, COCITHECHUS )

IIpoBepsieMblii 3J1eMEHT CO/IeP:KAHUS

1

11

1.2

BemecTBo u xumnueckas peakuus. [loBropenue

Ilepuoauueckuii 3akoH. Ilepuonnyeckas cucreMa xumudeckux snementoB [[.M. Menpeneesa.
CrtpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB XHMHUYECKUX JJIEMEHTOB IMEPBBIX
TPEX MEPUOJIOB, KAJIHsI, KATBIIUS U UX COCTUHEHUH B COOTBETCTBUH C TIOJIOKEHUEM IIIEMEHTOB B
ITeprogudeckoli CUCTEME U CTPOEHUEM HX aTOMOB

CrpoeHue BemlecTBa: BHIbl XUMHUYECKOH CBA3U. THUNBI KPUCTAIIMUYECKUX PEIIETOK,
3aBHCUMOCTb CBOMCTB BEIECTBA OT TUINA KPUCTAJUIMYECKOM PEMIETKM U BUAA XMMUYECKOI
cBa3u. Krnaccnpumkamuss ¥ HOMEHKJIATypa HEOPTaHWYECKHX BEIIECTB (MEXIyHApOIHAS H
TpUBHAJbHAS). XHMHYECKHE CBOHCTBA BEIIECTB, OTHOCAIIMXCA K PAa3IWYHBIM Kjaccam
HEOPraHUYECKUX COCAMHEHUM, TCHETUUECKAs! CBSI3b HEOPraHUYECKHUX BEIIECTB




1.3

Krnaccudukanms XuMHYECKHX peakUUid 10 pa3sIMuHbBIM IpHU3HaKaM (10 YHCIy M COCTaBy
YYacTBYIOIIMX B PEaKIUHM BEUIECTB, 10 TEIUIOBOMY 3((EKTy, 10 H3MEHEHWIO CTEleHEeH
OKHCJICHHS. XMMHUYECKHX 3JEMEHTOB, M0 OOpaTHMOCTH, 10 YYacTHIO KaTajau3aropa). DK30- U
SHIOTEPMHUYECKHE PEaKLUU, TEPMOXUMHUUECKUE ypaBHEHHA. [IOHATHE O CKOPOCTH XUMHUUECKOU
peaxiuu

14

15

1.6

1.7

Ilousarue 06 06paTI/IMLIX u HeOGpaTI/IMI)IX XUMHUYCCKUX PCAKIUAX. [loHnaTHE O IOMOTEHHBIX U
TETCPOTCHHBIX pPCaKIUAX. IloHssTHE O XHMMHYECKOM PpaBHOBECHU. CDaKTOpI)I, BJIMAKOIIKUC Ha
CKOpPOCTb XHUMHUYECKOM PEaKIrU U MOJIOKCHUC XUMHNYCCKOT'O PABHOBECHUA

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIC peaknouu, BHCKTPOHHHﬁ OayaHc OKHCJIIHUTECIIBHO -
BOCCTaHOBUTEJIHLHOM pcakuu. CocraBlieHue ypaBHeHI/Iﬁ OKHUCJIINTCIIBHO-BOCCTAHOBUTCIIBHBIX
peaKHI/Iﬁ C UCTIOJI30BAHUEM MECTO/JIa DJICKTPOHHOI'O Oananca

Teopus >NEKTPONUTHUECKON TUCCONMAIMH. OJICKTPOJIUTHI W HEIJICKTPONUTH. KaTHOHEL,
aHUOHBI. MeXaHW3M JUCCOLMAlMM BEIIECTB C pa3IM4YHbBIMU BHUJAMU XHMHYECKOH CBSI3H.
Crenens aucconuarnun. CHiIbHBIE U cIa0ble AIEKTPONIHUTHL. Peakiini HOHHOTO OOMeHa. Y CIIOBHS
MPOTEKAHUS PEaKIMii HOHHOTO OOMEHA, TIOJIHbIC M COKPAIEHHBIC HOHHBIC YPaBHEHUS PEaKIIUil.
CBoiicTBa KHCJIOT, OCHOBAaHHUH W COJICH B CBETEC MNPEACTABICHUA 00 3ICKTPOIUTHYCCKON
nuccouuanuu. KauectBeHHble peakuuu Ha HOHBL [loHATHE 0 TUApOIU3E coneit

XUMHYECKUI IKCIEPUMEHT: O3HAKOMIICHHE C MOJCIAMH KPUCTAIIMYECKUX PEHIETOK
HEOPraHUYEeCKHX BEIIECTB — METAJUIOB U HeMeTasuioB (rpadura U anMasa), CIOXKHBIX BEHICCTB
(xmopuaa HATpPHUs), HUCCICAOBAHHE 3aBUCHMOCTH CKOPOCTH XHMHYECKOH peakiMd OT
BO3JICHCTBUS Pa3IHUYHBIX (PAKTOPOB; UCCICIOBAHUE IJICKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTR,
mporecca  JUCCOIMAIIMM  KUCIOT, MIeloYeii ©  cojield  (BO3MOXKHO  HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB); MPOBEJCHUE OIBITOB, WUIFOCTPUPYIOIIMX MPU3HAKH MPOTCKAHUS PEaKI[Hid
HOHHOTO OOMeHa (oOpa3oBaHHME OCaaKa, BBIACICHHE TIa3a, O0Opa30BaHHE BOJIbI); OIIBITOB,
WLTIOCTPUPYIOUIMX MPUMEPbI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHne, peakiuu
Pa3OKEHUs, COCIUHEHHs); pPACIO3HABAHHEC HEOPTaHUYECKUX BEIIECTB C  ITOMOIIBIO
Ka4eCTBEHHBIX PEaKIMil HA HOHBI; PEIICHHUE SKCIIEPUMEHTAIbHBIX 3a/1a4

21

HewmeTannsl u ux COCOUHCHUA

OOmiast xapaktepucTuka ranoreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEpPHbIC CTEICHH
okucneHus. CTpoeHue U (HU3NUECKUE CBOWCTBA MPOCTHIX BEUICCTB — TaJIOTCHOB. XHUMHUYECKUE
CBOMcTBAa Ha IpuUMepe XJopa (B3aUMOJECHCTBHE C MeTaUlaMH, HEMeTallIlaMM, IIeI0YaMu).
Xnoposogopoa. ComisiHasi KHCIIOTa, XUMUYECKHE CBOMCTBRA, MOIyUYeHHE, MpUMeHeHue. [leficTBue
XJIOpa M XJIOPOBOJIOPO/Ia Ha OpPraHM3M 4YelioBeka. BakHeillne XJIOpPHIBI U UX HAaXOXKACHHE B
NIPUpO/JIe

2.2

2.3
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OOmass  xapakrepuctuka 2j1eMeHTOB  VIA-rpynmel.  OCOOEHHOCTH — CTPOGHHsI  aTOMOB,
XapakTepHbIE CTeneHn okucieHus. CTpoeHne M (HU3MUECKHEe CBOMCTBA NMPOCTHIX BEIIECTB —
KHCJIOPOAa U cephl. AJIJIOTPONHbIE MOAM(DHKALINK KHUCIOPOAA U cepbl. XMMHUYECKHE CBOHCTBA
cepbl. CepoBosioposi, cTpoeHHe, (HU3MYECKHe M XUMHYECKHe cBoicTBa. OKCHIBI Cepbl Kak
MIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (pU3MYECKHEe W XUMHUYECKHE CBOWCTBA
(oOmme Kak TpeicTaBUTENs Kiacca KHCIOT M crenuduueckue). XUMHUYECKHE PEaKIiH,
JIeKallye B OCHOBE IPOMBIIUICHHOTO CIOco0a TOJydeHusl cepHOW KucioTel. [Ipumenenwme.
Conu cepHOI KHCIIOTBHI, KaueCTBEHHasl peakuusi Ha cynbpar-uoH. HaxoxxneHwe cepbl u eé
COEAMHEHUI B Ipupojie. XMMHUYECKOe 3arpsI3HeHHEe OKPY)KaIOIIeH Cpeabl COCUHEHHUIMH CephI
(KMCIIOTHBIE TOXKIIH, 3aTrpsI3HEHHE BO3/yXa M BOJOEMOB), CIIOCOOBI €T0 IPEIOTBPAIIECHHS

OOmas  xapakrepuctuka dineMeHTOB VA-rpymmbsl.  OCOOEHHOCTH  CTPOEHHS  aTOMOB,
XapaKTepHbIE CTEIeHH OKUCICHMS. A30T, paclHpoCTpaHeHHE B MpHpoAe, (GHU3UYECKUE WU
XUMHUUYecKHe cBoiicTBa. Kpyrosopot azora B npuposne. AMMHAK, ero (GU3NUECKHE M XUMHUYECKHE
CBOHCTBA, Mojry4eHue u npuMmeHenue. Coian aMMOHUS, nX GU3MYECKHNE U XUMHUYECKHE CBOICTBa,
npuMmeHeHne. KadecTBeHHast peakuusi HA MOHBI aMMOHHMS. A30THasi KUCIIOTa, € IOJIydeHue,
¢u3ndeckne W XHMHYECKHE CBOMcTBa (oOmme Kak NpEACTaBUTENs Kiacca KHCIOT U
cneuuduyeckue). Vcrnonb3oBaHHe HUTPATOB U COJNIEH aMMOHHS B KauecTBE MHHEPAIbHBIX
yao0peHnid. XUMHUECKOe 3arps3HEHNE OKPYXKAIOMIeH Cpellbl COSAMHEHUAMHU a30Ta (KUCIOTHBIS
JIOK[TH, 3arpsi3HEHNE BO3/1yXa, MOYBbI U BOJI0OEMOB)

®ocdop, aorponnsie Momudukanyn Gocdopa, pusndeckne 1 XUMUUECKHe cBoicTBa. OKCHT
¢dochopa(V) m dochopHas kucmora, (GU3MUECKHE M XUMHUYECKHE CBOMCTBA, IOIyYEHHE.
Hcnonp3oBanue hocdaToB B KaueCcTBe MUHEPAIBHBIX yI00peHNMI

OOmast  xapaktepuctuka 3eMeHTOB |V A-rpymmbl.  OcoOEHHOCTH  CTPOEHHS  aTOMOB,
XapaKTepHbIe CTEIEHN OKHCIICHHS. YTIIEpoJ, AJUIOTPOIHbIE MOJU(HUKAIIMH, PACTIPOCTPAHEHHE B



npupoJie, Gpuznueckue n XuMu4Ieckue cpoiicTBa. Ancopouus. KpyroBopor yriepoaa B npupoe.
Oxcusl yriaeposaa, ux Gu3H4eckue n XMMHUYECKHE CBOICTBA, AEHCTBUE Ha KHMBBIC OPraHU3MBI,
MOJNy4YCHHE W TPUMEHEHHE. DKOJOTHYEeCKHe MpoOaeMbl, cBi3aHHble ¢ okcuaoM yriaepoaa(lV);
THIIOTE3a TJI00aJBHOIO TOTEIUICHHSI KIIMMAaTa; MapHUKOBBIA (G QeKT. YTolbHas KUCIOTa U e
coiM, uX (PU3UUECKHEe M XUMHYECKHE CBOWCTBA, MOJy4YeHHE W INpuMeHeHHe. KadecTBeHHas
peakmmst Ha  KapOoHAT-WOHBL.  Vcmonmp3oBaHWe  KapOOHAaToB B OBITY, MEIUIIHHE,
HPOMBIIUICHHOCTH U CeJILCKOM XO3SHCTBE

2.6

IlepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSX yriepojaa (MeTaH,
9TaH, ATWIEH, aleTWIEH, STaHOJ, TJIMLUEPHH, YKCyCHas KucioTa). MX cocTaB M XMMHYECKOE
ctpocnue. [ToHsATHE O OHMOJOIMYECKH BaXKHBIX BEIICCTBAX: JKUpaX, OCNIKax, YrieBogax — M HX
poIM B OKM3HH deloBeKa. MarepuanbHOE EIMHCTBO OPTaHWYECKHX W HEOPTaHHMYECKHX
COETMHEHUI

2.7

Kpemuuii, ero ¢usndyeckne U XUMHYECKHE CBOMCTBa, NOyueHne u npumeHeHue. CoequHEHHs
KpeMHus B npupose. Obmue npeacrainenust 06 okcune kpeMuus(1V) u kpeMHueBoi Kucnore.
Cwukatel, HMX WCIOJb30BAaHWE B OBITY, MEAWIMHE, NPOMBIIIICHHOCTH. Baxueiimme
CTPOWTENbHBIE MaTepHaNbl: KepaMuKa, CTEKJIO, IIeMEHT, OeToH, Xemne300eToH. [Ipobmemsl
0€301acHOT0 MCTIOIb30BaHMS CTPOUTENBHBIX MATEPHAIOB B TOBCETHEBHON JKU3HH

2.8

XUMHUYECKUI IKCIIEPUMEHT: M3yueHHe 00pa3I[0B HEOPraHWYECKUX BEIECTB, CBONCTB COJSHOU
KHCJIOTHI; TPOBE/ICHNE KaYeCTBEHHBIX PEaKLnil Ha XJIOPUA-UOHBI M HAOJIOEHNE MPU3HAKOB HX
NPOTEKaHMs; OIBITHI, OTpaKarolmpe (U3NUECKHe M XHUMUYECKHUE CBOWCTBA TaJOr€HOB M HX
CcOoeqUHEHUH (BO3MOXKHO HWCIOJB30BaHUE BHICOMATEPHAJIOB); O3HAKOMIICHHE C OOpa3zmamMu
XIIOPUIOB (TAJOTEHUIOB); O3HAKOMIICHHE C 00pa3laMu cepbl U e€ COCOUHEHUSIMH (BO3MOKHO
WCTONB30BaHUE BUACOMATECPHANOB); HAONIOACHHWE IIporecca OOYITUBAaHHUA caxapa II0J
JNeHCTBHEM KOHLEHTPUPOBAHHOW CEPHOH KHCIIOTHI; HM3Y4YCHHE XHMHYECKHX CBOMCTB
pa30aBICHHON CEepHON KHCIIOTHI, TPOBEJCHHWE KadeCTBEHHOH peakuud Ha cynbhaT-HOH U
HaOI0/IeHUe Npu3Haka e€ MPOTEKaHMs; O3HAKOMJICHHE C (DU3MYECKMMHM CBOWCTBaMH a30Ta,
dochopa w wux coemuHeHHH (BO3MOXHO HCIIOJNB30BAaHHE BHICOMATCPHANIOB), OOpaslamMu
a30THBIX W (HOCHOpPHBIX YHOOpPCHMH; TMONy4YeHHE, COOMpaHHE, PACIO3HABAHHEC U H3yUYCHUE
CBOWCTB aMMHaKa; MPOBEJCHUE KAaueCTBEHHBIX peakluii Ha MOH aMMOHHUS U (ocdar-uoH U
U3y4YCHUE TIPU3HAKOB MX MPOTEKaHMsl, B3aMMO/ICHCTBIE KOHIIGHTPHPOBAHHON a30THOW KHCIIOTHI
¢ Mezpio (BO3MOXKHO MCIIOJIb30BAHUE BUAECOMATEPHUATIOB); HU3yUCHHE MOJETIEH KPUCTATUNINIECKUX
peméTok anmasa, rpaduTa, QyiiepeHa; 03HaKOMIICHHE € MIPOIIECCOM aICOPOIINH pacTBOPEHHBIX
BEIIECTB AKTHBHPOBAaHHBIM VIJIEM M YCTPOHCTBOM IPOTHBOTa3a; IONy4YeHHE, cOOMpaHue,
pacro3HaBaHHE U U3yYCHHE CBOMCTB YTIIEKUCIIOTO Ta3a; MPOBEICHNE KaYeCTBEHHBIX PEaKIiii Ha
KapOOHAT- W CHJIUKAT-HOHBI M W3y4YCHHWE IIPU3HAKOB WX IIPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIIUCH CHIIMKATHON MPOMBIIIICHHOCTH; PEIICHUE JKCIIEPUMEHTANBHBIX 33734 [0 TeMe
«BaxxHeiine HeMeTauTbl M UX COCTUHEHUS»

MeTamisl 1 uX COCIMHCHUA

3.1

OO0miasi XxapakTepuUCTUKA XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHHUHU HMX IIOJIOXKCHUS B
Ilepuoanueckoit cucreme xumuueckux snemeHToB .M. MeHneneeBa M CTpOEHHUST aTOMOB.
Crpoenne MertaioB. MeTayuimdeckas CBsS3b M MeETaJUIM4YecKas KpHUCTaUTMUecKas peméTka.
DNEKTPOXUMHUYECKUN PsIi HAIPSDKEHUH METAIOB

3.2

dusnyeckue W XUMHUYECKHe CBoiicTBa MeTayyioB. OOmipe crmocoObl MOJYYEeHUsS METaJUIOB.
[oHsTHE O KOPPO3UH METAIOB, OCHOBHBIC CITOCOOBI 3aIUTHI UX OT Koppo3uu. CIiiaBsl (CTajb,
YYT'YH, JIOPATIOMHUHNHN, OpOH3a) U X MPUMEHEHHE B OBITY U POMBIIIJICHHOCTH

3.3

34

3.5

3.6

Illenouynsie mMetamibl: nojoxxeHue B llepuonuueckoid cucteme xumMuueckux snemeHtos JI.M.
MenneneeBa; CTpoeHHME HMX aTOMOB; HaXOXkJAE€HHE B mpupojae. PU3MUECKHE U XUMUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIIBI M TUAPOKCHUIBI HATPUS W Kanusi. [IpuMeneHne
IIEJI0YHBIX METAJIJIOB M UX COEMHEHUHN

[IlenouHO3eMENBHBIE METAUIBl MAarHUi W KaJbLui: mojoxkeHue B Ilepuonuueckoil cucrteme
xumuyeckux snemeHtoB J.M. MeHneneeBa; cTpoeHHE HX aTOMOB; HAaXOXACHUE B MPHUPOJE.
dusnyeckne U XUMUYECKHE CBOMCTBA MarHus W KajbIvsg. BakHEHIIHEe COCTMHCHUS KalbIIHs
(oxcun, Tuapokcu, conn). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHSHHUS

AmomuHuit: onoxxenue B Ilepuoanyeckoit cucrteme xuMuueckux sneMmeHToB J[. M. Menneneesa;
CTPOCHHE aTOMa; HaXOXKACHWEe B Tpupoje. Pu3nMUecKkue W XUMHUYECKUE CBOWCTBA ATFOMUHMUSL.
AmdoTepHBIE CBOWCTBA OKCHIA M THAPOKCHIA ATFOMIHUS

Keneszo: nonoxenue B Ilepuognueckoit cucremMe xumuueckux snemeHtoB .M. Menneneesa;
CTPOEHUE aToMa; HaxoXJeHue B npupoje. PuU3nyecKue U XHUMHUYECKHUE CBOWCTBA JKeje3a.



Oxcuppl, rugpoxeuasl u cosu xenesa(ll) u sxenesa(lll), ux cocras, cBoiicTBa U nosry4eHue

3.7

XUMHYECKUH OKCIEPHUMEHT: O3HAaKOMJIEHHE ¢ o00pa3lamMu METaJlloB M CIUIABOB, WX
¢Gbu3MYeCKUMH  CBOMCTBAMM; H3YY€HHE PpEe3yJbTaTOB KOPPO3UH METAIIOB  (BO3MOXKHO
HCIIOIb30BAHHE BHICOMATEPHATIOB), 0COOCHHOCTEH B3aMMOJICUCTBUSI OKCH/A KATbIIUS U HATPHS
C BOIOW (BO3MOXXHO HCITOJB30BAHUC BUICOMATEPUANIOB); HCCIICAOBAHUE CBOMCTB KECTKOM
BOJIBI; TIPOIIECCa TOPCHUS JKeJie3a B KHCIOPOAe (BO3MOXKHO HCIIONB30BAHHUE BHIICOMATCPUAIIOB);
MIPU3HAKOB MPOTCKAHUS KAYCCTBCHHBIX PEAKIIHil HA MOHBI (MATHUs, KaJbIIHs, ATFOMUHUS, IUHKA,
xene3a(ll) u xeneza(lll), memu(ll); HaGmiomeHwe W OMUCAaHWE MPOIECCOB OKPAIIUBAHUS
IUTAMEHH MOHAMHU HATPHS, KallUs U KaIbIUs (BO3MOXXHO HCIOJIB30BAHUE BHICOMATCPHUAIIOB);
UcclieioBaHne aM(OTEPHBIX CBOWCTB TMIPOKCUAA AIOMHUHHS M THIPOKCHIA [MHKA; PCIICHHE
IKCIIEPUMEHTAIBHBIX 3324 10 TeMe «BakHeuIne MeTaibl U UX COSTUHEHHS

41

4.2

4.3

XuMHs U OKpYXKarollas cpeia

Hossle MaTepualel 1 TexHOJIOTHH. BemecTBa 1 MaTepuaisl B MOBCEIHEBHOM KU3HU YEJIOBEKA.
XuMusi ¥ 3710poBbe. be3omacHoe MCIOIb30BAaHHWE BEIECTB M XMMHUYECKHX pEaknuii B ObITY.
IIepBas nOMOIIb IPY XUMUYECKUX 0KOT'aX U OTPABIICHUSAX

OCHOBBI 3KOJOTHYECKOH T'PaMOTHOCTH. XHMHUYECKOe 3arpsi3HeHne okpyxkaromei cpemsl IT1K.
Ponp XMMHM B peIICHUMH SKOJOTMYECKUX HpoOieM. [IpuponHBIe MCTOYHHKH YIIeBOJOPOIOB
(yromp, mnpupomHBI Ta3, HEPTH), MPOAYKTHl HX TMepepaboTKW, WX poOJdb B OBTY U
NPOMBIIUICHHOCTH

XUMHUYECKUIl DKCHEPHMEHT: HW3y4eHHEe OOpasloB MAaTepHANIOB (CTEKNIO, CIUIABBI METAJLIOB,
MOJIMMEPHBIC MaTePHAIIBI )



IMPOBEPAEMBIE HA OIS IO XUMHWH TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA
OCHOBHOU OBPA3OBATEJIbBHOHU ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

Kox
NpOBepsieMOro
TpeOOBaHuUs

IIpoBepsiemble TpedOBaHMSI K MPeAMETHBIM pe3yJibTaTaM 6a30BOr0 YPOBHSI
OCBOEHHSI OCHOBHOIi 00pa30BaTe/IbHOI MPOrpaMMbl 0CHOBHOTO 001I[ET0
o0pa3oBanus Ha ocHoBe PT'OC

1

11

1.2

13

IIpencraBnenue:

0 TI03HABA€MOCTH SIBJICHHI IIpUpOAbl, TIOHUMAaHNUE O0OBEKTUBHOW 3HAYMMOCTH OCHOB
XAMHYICCKON HayKH Kak obnactu COBPEMEHHOTO €CTECTBO3HAHWS, KOMIIOHCHTA
OGHICﬁ KYyJbTYpbl U HpaKTH‘IeCKOﬁ ACATCIIBHOCTU  YCJIOBEKa B  YCIOBHUAX
COBPECMCHHOT'O 06H16CTBa; NOHMMAaHUC MECTa XUMHUU CPpE€AU APYTUX C€CTCCTBCHHBIX
HayK

0 HaYYHBIX METOJaX IO3HAHW, B TOM YHCJIE SKCIICPUMEHTAJIBHBIX U TEOPETUICCKUX
METOAax HMCCJICAOBaHUA BCHICCTB W H3YYCHUSA XHUMHYCCKUX peaKHHﬁ; YMCEHUEC
UCIIOJIB30BAaTh MOACIN AJIsA 00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

o0 cepax npoheccnoHaTbHON AEATEIHHOCTH, CBI3aHHBIX C XUMHUEH 1 COBPEMEHHBIMHU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTIDKCHUSAX XHMHUYECKOW HAyKH, 9TO TO3BOJIUT
oOyJarolpMmcs ~ paccMaTpuBaTh  XHMHIO  Kak  cdepy  cBoedl  Oymymied
NpoQeCcCHOHANBHON JESTEIbHOCTH W CleNlaTh OCO3HaHHBIH BBIOOD XHMHHM Kak
poQHIBHOTO MPeaMeTa MPH MepexoJie Ha YPOBEHb CPEAHEro 001Iero oopa3oBaHus

Bnagenne cucteMoll XMMHUYECKHX 3HAHHMH H YMCHUC TIPUMCHATH CHUCTEMY
XUMHNYCCKUX 3HaHPII>'I, KOTOpas BKJIOYACT:

2.1

2.2

Ba)KHEHIITNEe XIMUIECKUE ITOHATHA: XUMUYICCKUH SJIEMEHT, aTOM, MOJIEKyJIa, BEIIECTBO,
MIPOCTOE M CIIOKHOE BEIIECTBO, OMHOPOIHAS U HEOJHOPOAHAS CMECh, OTHOCHTEIHLHBIE
aTOMHAasT M MOJICKYJIAPHAs MAacChl, KOJHYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca,
MOJIIPHBII 00BEM, OKCHII, KHCIIOTa, OCHOBAHUE, COJb (CPEHHsI), XUMUUCCKAs PEaKIus,
PEeaKIul COCTUHEHUS, PeaKIH Pa3lIOKCHUS, PEaKIINU 3aMEeIICHHs, Peaklun oOMeHa,
TernoBoi 3¢ ekt peakuuy, SK30- U SHIOTCPMHUUYECKHE PEaKIHH, pPacTBOP, MaccoBas
J0Nd  XUMHYECKOIO »JJIeMEHTa B COEAMHEHHH, MaccoBas JOJs U IPOLCHTHAs
KOHILICHTPALMs BEIecTBa B pacTBOpE, AP0 aToMa, MICKTPOHHBIH CII0i aToMa, aTOMHast
opOuTanb, pajuyc aToMma, BaJEHTHOCTb, CTENECHb OKHUCJICHHs, XHMHYECKas CBS3b,
3NIEKTPOOTPHULIATEIBHOCTD, MOJISIPHAs U HETOJISIpHAs. KOBAJICHTHAsI CBA3b, HOHHAS CBS3b,
MeTaJUIMIecKasi CBA3b, KPUCTAIIIMIECKas peméTka (aToMHasA, HOHHAs, MeTaIIMIecKasi,
MOJICKYJISIpHAsl),  WOH,  KAaTWOH, aHWOH, O3JEKTPOJIUT H  HEICKTPOJIHT,
ANIEKTPOJIMTUYCCKAS ~JHCCOIMAIS, PEaKIMd WOHHOTO OOMEHa, OKHCIHUTENHHO-
BOCCTAHOBHUTEIIFHBIC PEAKI[UH, OKHUCIUTEIb W BOCCTAaHOBUTEIb, OKHCICHHE U
BOCCTaHOBIICHHE, 3JIEKTPOIIU3, XUMHIECKOEC paBHOBECHE, OOpaTUMBIC U HEOOpaTUMEIC
peaKIuy, CKOPOCTh XMMHUUYECKOH peakumu, karamuzarop, [IK, koppo3us MeTamios,
CILTaBBI

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHUHU: 3aKOH COXPAaHEHUS MACCHI, IEPHOANYCCKUN
3akoH JI.M1. MenzeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJpo

2.3

TEOpPUU XUMHUHU: AaTOMHO-MOJIEKYJISIDHAsi TEOpHUs, TEOpUS DIEKTPOIUTHUECKON
JUCCOLMAINH

3.1

3.2

3.3

Branenue ocHoOBaMM XMMHUUYECKOM rPaMOTHOCTH, BKIFOYAIOILEH:

YMEHHE NPAaBUIIFHO MCIOJIb30BAaTh N3yYCHHBIE BEIECTBA M MAaTepHAIbI (B TOM YHCIIE
MHUHEpaIbHbIC YTOOpEHHs, METaJUIbl M CIUIaBBI, MPOIYKTHI IIepepadOTKH MPUPOTHBIX
HCTOYHHUKOB YIJIEBOJOPOAOB (YIJIs, MPUPOTHOTO rasza, He(pTH) B OBITY, CEIHCKOM
X03sHCTBE, HAa MPOU3BOJCTBE M MOHUMAaHHE 3HAUSHHUS )KUPOB, OCIIKOB, YIIIEBOIOB ISt
OpraHM3Ma 4YejiOBeKa; yMEHHE NpPOTHO3MPOBaTh BIMSHHE BELIECTB U XUMHUYECKUX
MIPOIIECCOB HA OPTAaHU3M YEJIOBEKA U OKPYKAIOIIYIO MPUPOJHYIO Cpexy

yYMEHHE WHTETPUPOBATh XHMUYECKHE 3HAHUS CO 3HAHMAMH JPYrHX Yy4eOHbBIX
IIPeIMETOB
HaJlMYhe OIbITa Pa0OThl C PA3IMYHBIMM HCTOYHMKAMH HH(POpMAanWU 10 XUMHHU
(Hay4Hass M Hay4YHO-TIONYJSIpHAs JMTEparypa, CJIOBapH, CHPAaBOYHUKH, WHTEPHET-
pecypcel)

3.4

YMEHUE 00BEKTUBHO OLICHHUBATh I/IH(bOPMaIII/IIO O BCIIECTBAX, UX IPCBPALICHUAX U
MNPAKTUYCCKOM IMPUMCHCHUM W YMCHUC HCIIOJIb30BATh e s peaieHus yqe6H0-
II03HaBaTCJIIbHBIX 3a1a4



BnazerI/Ie OCHOBaMH ITOHATHIHOIO armapara 1 CUMBOJIMYECKOI'O fA3blKa XUMHUHN IJIL

4 COCTaBJICHUS (POPMYJI HEOPTaHMYECKUX BEIICCTB, YPABHCHUN XUMHUYCCKUX PCAKIIHIA;
ocHoBamH xumuueckoi HomeHkIaTypbl (IUPAC u TpuBHanbpHOMN)
YMmeHne OOBACHATH CBSA3b IIONIOKEHHsS d3JeMeHTa B Ilepmommdeckoil cucteme ¢
5 YHCIOBBIMH XapaKTCPUCTHUKAMH CTPOCHHS aTOMOB XHMMUYECKHUX 3JICMCHTOB (COCTaB U
3apsa sAApa, oOIIee YHCIIO 3JCKTPOHOB), PACIPENICICHHEM JJICKTPOHOB IO
SHEPreTUYCCKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KK U KAIbITUSI
IIpencraBnenne 0 NMEpUOIUYECKOW 3aBHUCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB
6 (pammyc atoma, 3IIEKTPOOTPHUILATEIHHOCTH), MPOCTHIX W CIOXKHBIX BEIIECTB OT
MOJIOXKCHHUS 3IeMEHTOB B [leproanyeckoii cucreMe (B MajbIX IEPHOAAX M TIaBHBIX
MOJrPYIINax) U AIEKTPOHHOTO CTPOCHHUS aToMa
7 YMeHne K1accuGpuIupoBaTh:
7.1 XUMHUYECKHUE DJIEMCHTHI
7.2 HEOpTraHUUYECKUE BellecTBa
7.3 XAMHUYECKHUE PEAKIIUI
8 YMeHue onpeiensiTh:
8.1 BaJICHTHOCTh U CTEIICHb OKUCIICHUS XUMHYCCKHIX 3JICMEHTOB, 3apsi] HOHA
8.2 BHJ XUMHYECKOH CBSI3U M THIT KPUCTAIUIMYECKOW CTPYKTYPHI B COCTMHEHUIX
8.3 XapaKkTep CPebl B BOJHBIX PACTBOPAX BEUICCTB (KUCIOT, OCHOBAHHIA)
8.4 OKHUCIIUTEIb U BOCCTAHOBUTEH
9 YMeHne XapaKTepu30BaTh PU3NUECKUE U XUMUUECKHE CBOMCTBA:
91 MPOCTHIX BeHIeCTB (KUCJIOPOJ, O30H, BOMOPOI, rpadut, ammas, KpPEeMHHUH, a3oT,
¢docdop, cepa, XI0p, HATPHUIA, KT, MaTHAN, KaJIBITHHA, aTFOMUHIHN, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIEC HX BOJHBIX pAcTBOpPoB (BOJda, aMMHaK,
XJIOPOBOJOPOJI, CEPOBOJIOPOA, OKCHUABI W TuApokcuabl MetamwioB |-IIA rpymm,
9.2 amoMunus, meau (1), munka, xenesa (11 u 1), oxcunsr yrnepoaa (Il u 1V), kpemuus
(IV), azora u docdopa (Il u V), cepsr (IV u VI), cepuucras, cepHasi, a30THCTas,
a3otHas, pocdopHas, yroipHas, KpeMHHEBAsI KUCIOTA M UX COITH)
MPOTHO3UPOBATh M XapaKTECPU30BaTh CBOWCTBA BEHICCTB B 3aBHCUMOCTH OT HX
9.3 cocTaBa M CTPOCHUS, NPUMCHECHHE BCIICCTB B 3aBUCUMOCTH OT HX CBOMCTB,
BO3MOXKHOCTb MTPOTEKAHUST XUMUYECKUX MIPEBPAICHUN B PA3THUHBIX YCIOBHUIX
10 YMeH#e COCTaBIIATh MOJICKYJISIPHBIC U HOHHBIC YPABHEHUS PEAKIIHiA, B TOM YHCJIIC!
10.1 peaxImii HOHHOTO 0OOMeHa
10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKITUi
103 WUTIOCTPUPYIOIUX ~ XUMHUYECKHE  CBOWCTBA  HM3YYCHHBIX  KIaccoB  (TpyI)
HEOPTaHHYECKUX BEIIECTB
104 ITOITBEPKNAIOIINX TCHETHIECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHue BBIYHCIATH (TIPOBOUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MAcChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHYECKOTO DJIEMEHTA B COETUHEHHH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEUIECTBA M €r0 Maccy, 00beM Ta30B
114 [0 YPaBHEHHUSIM XHMHYCCKHX PEAKIUN U HAXOIWTh KOJUYECTBO BEIICCTBA, 00BEM U
MacCCy pearcHTOB WIIH MPOYKTOB PEaKIUH
12 Biiagenue (3HaHuE OCHOB):
OCHOBHBIMH METOJJAMH HAYYHOTO TIO3HAHUs (HAOIIOICHUE, U3MEPEHHUE, SKCIICPUMEHT,
12.1 MOJICIUPOBAHKE) TPH HW3YYCHHUH BEIISCTB M XHMHUYCCKHX SBICHHI; yMCHHE
cOpMYIHPOBATh MPOOIEMY U MPEIUIOKUTH YTH €€ PEIICHHS
129 0e30macHOM paboOTBl C XUMHYCCKHIMH BEIICCTBAMH, XHMHYECKOW TOCYIOH U
1a00paTOPHBEIM 000PYIOBAHUEM
mpaBWwiiaMu  0€30MacHOr0  OOpalieHWss C  BEIMIeCTBAMH, HCIOJIb3YEMBIMH B
123 MMOBCEIHEBHOM JKH3HHW, MPaBUJIAMH TOBEACHHUS B LEIAX COEPEKEHHS 3M0POBbS U

oxpyma}omeﬁ HpHpO,Z[HOﬁ Cpeabl; NMOHUMAaHUE Bpeaa (OHaCHOCTI/I) BO3H€ﬁCTBHH Ha
KUBBIC OpraHMu3Mbl OHpCI[CJ'IéHHBIX BCIICCTB, CII0c000B YMCHBbUICHUS u



IpeaOTBpALICHUA UX BPCAHOI'O BO3ﬂ€ﬁCTBHH

13

Hanmaue MPAKTUYCCKUX HABBIKOB INIAHAPOBAHUA W OCYIICCTBJICHUA CIICAYIOINUX
XUMHUYECKNX OKCIIEPUMEHTOB!

131

H3y4YeHHE U OMMUCAaHNe (QH3UUECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE ¢ (PU3MICCKIMU
U XAMHUYECKAMH SBICHUSAMH, OIBITH, WDIIOCTPHPYIOUINE TPH3HAKH TPOTEKAHUS
XUMHUYECKUX pEeaKLUi

13.2

13.3

134

135

u3ydeHue croco0oB pa3jieneHus cMeceil

MOJTyYeHHE KUCIIOPOAA U U3YUYECHHE €ro CBOMCTB; MOJYyYEHHE BOJOPOJA U M3YYEHHE
€ro CBOMCTB; MOJIyYEHHE YTJEKHCIOro ra3a M HM3y4e€HHE €ro CBOMCTB; IOJyYeHHE
aMMHaKa U U3yYeHUE €ro CBOWCTB

NIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MaccoBOM JOJE€M pacTBOPEHHOTO
BEIIlECTBA

MpUMEHCHHE WHIUKATOPOB (JlakMyca, MeTHiopamka u (¢eHondranenHa) st
OIIPEAEIICHHS XapaKTepa CPebl B pAaCTBOPaxX KUCIOT U MIeToYeH

13.6

HUCCIICIOBAaHUE M OIIMCAaHHUE CBOMCTB HCOPraHNYCCKNX BCLICCTB PA3JIMUHBIX KIIACCOB,
H3y4YCHHC B3aUMOJICUCTBHUS KUCJIOT C METaJl1aMH1, OKCUIaMU METAJUIOB, paCTBOPHUMbBIMU 1
HCPACTBOPUMBIMU OCHOBAHUAMH, COJISAMH; IMOJYYCHHUC HEPACTBOPUMBIX OCHOBaHHI;‘I;
BBITCCHCHHUC OHOTO METAJIJIa APYI'UM M3 PACTBOPA COJIM; UCCIICJOBAHUC aMCI)OTepHLIX
CBOMCTB TUAPOKCHUAOB aJIFOMHUHUS U IUHKA

13.7

peleHne  3KCIEPUMEHTANbHBIX  3agad 1Mo  TemaMm: «OCHOBHBIE  KJIAacChl
HEOPraHUUYECKUX COCTUHEHHI»; «DNEKTPOIMTHIECKas AUCCoIanusy; «Baxueimue
HEMETAJIIbl U MX COSIMHEHUA, «BakHeHIIe MeTaJIIbl M MX COCTHHCHU

13.8

XUMHUYCCKHE AKCICPUMEHTHI, WIIIOCTPUPYIONUE NPH3HAKK MPOTCKAHHS pPeaKiui
HMOHHOTO 0OMEHA; KaYeCTBCHHBIC PEaKIMK HA MPUCYTCTBYIOIIHNE B BOIHBIX PacTBOpaX
HOHBI: XJIOPHII-, OPOMU/I-, HOIU-, CyIbdat-, hocdar-, kapOOHAT-, CUIMKAT-AaHHOHEI,
THPOKCH/I-HOHBI, KATHOHBI aMMOHWUSI, MarHusi, Kalbllys, aIOMHUHUSL, *kene3a (2+) u
xkenesa (3+), Menu (2-+), IUHKA

14
141

14.2

VYMeHue:

NpEeACTaBJIATL PE3YyJIbTAaTbl OJOKCICPUMCHTA B (I)OpMe BBIBOJOB, O0Ka3aTCJIbCTB,
I’pa(i)I/IKOB u Ta6J'II/ILI 1 BBIABJIATH OMIIMPUICCKHUC 3aKOHOMEPHOCTHU

YCTaHaBJIMBATL CBA3U MCKAY PCaJIbHO Ha6J'IIOZ[aeMLIMI/I XUMHUYCCKUMHU SABJICHUAMU U

mnmponeccamMu, IMPOUCXOAANIMMHU B MakKpo- W MHKPOMHUDPC, OOBICHITE MPUYHHBL
MHOFOO6pa3I/I$[ BCIICCTB



HEPEYEHD 9JIEMEHTOB COJAEP/KAHUS, IPOBEPSIEMBIX HA OCHOBHOM
IrOCYJAPCTBEHHOM 9K3AMEHE I10 XUMHH

Kon
1
1.1

IIpoBepsieMBblii JIEMEHT COEPKAHUSA
IlepBoHaUaNBEHBIC XUMUYCCKUE TTOHSITUS
UYuctsle BemecTBa U cMecH. CIocoOb! pa3feneHns cMeceit

1.2

ATOMEI U MOJICKYJIbI. Xumuueckue 3J1eMeHTEl. CHUMBOJIBI XUMHUYECKHX JJIEMEHTOB. HpOCTLIe n
CJIOJKHBIC BCIICCTBA.

1.3
14

1.5

XuMmuueckas (bopMyna. BaneHTHOCTh aTOMOB XMMUYESCKUX 3JIEMEHTOB. CTCIIEHh OKHUCIICHUS

3akoH IMOCTOSHCTBA cocraBa BemecTB. OTHocHTeNnbHass aroMHas Macca. OTHOCHUTEIbHAs
MOJICKyJIsIpHasi Macca. MaccoBasi 10JIs1 XUMHYECKOTO 3JIEMEHTa B COCTMHCHUN

KommgectBo BemectBa. Mombs. MomsapHas Macca. MomspHeld 00b68M ra3oB. B3anMocBs3b
KOJIMYECTBA, MACCHI M YHCJIA CTPYKTYPHBIX CIMHHII BEIIECTBA

1.6

dusznyeckre U XUMUUECKUE SIBICHUS. XUMHUUECKas peakuusg u eé IMpU3HAKU. 3akoH COXpaHCHU
MAacChl BEIIECCTB. XMMHYECKHE YpaBHCHUA

21

2.2

Ilepuonuueckuii 3akoH u [lepuoguueckas cucrtema xumuueckux annemeHToB /.M. Menneneesa.
CtpoeHue aTOMOB

Ilepuonuueckuil 3akoH. [lepuomuueckas cuctema xuMHueckux sneMmeHToB [I.M. Menneneesa.
Iepuonsr u rpynmbl. OU3HMYECKUI CMBICT TOPSIIKOBOTO HOMEpa, HOMEPOB MEpHOJa W TPYIIIIBI
3JIEMEHTA

Crpoenne aromoB. CoctaB aToMHBIX saep. M3orombl. DnmekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
obomouek atomMoB TmepBBIX 20 XMMUYecKHX 3nmeMeHTOB Ilepmomuueckoit cucrembr JI.U.
Menneneena

2.3

3aKOHOMepHOCTI/I B U3MCHCHUH CBOMCTB XHUMHYCCKUX AJICMCHTOB TICPBBIX TpCX Nepuoa0B, Kajusd,
KaJIbIIusA (paz[I/cha ATOMOB, J3JICKTPOOTPULATCIIBHOCTH, MCTANIMYCCKUX W HCEMCTAIMYCCKUX
CBOﬁCTB) M HUX COCOUHCHHUH B COOTBETCTBHH C ITOJIOKCHHEM DJICMCHTOB B HCpHOI[I/I‘ICCKOfI
CHUCTEMC U CTPOCHUCM UX ATOMOB

CtpoeHue BeliecTBa

3.1

3.2

Xumuyeckasi cBsi3b. KoBaneHTHast (MOJIIpHAs M HEMOJIAPHAsS) CBsI3b. DJNEKTPOOTPHUIATEIHLHOCTh
XUMHUYECKHUX 371eMeHTOB. loHHas cBA3b. MeTajnueckas CBsI3b

THumbl KpUCTAIDIMYECKUX PEmETOK (aTOMHAs, WOHHAS, METaJTMYecKas), 3aBHCHMOCTh CBOMCTB
BELIECTBA OT THIA KPUCTAIIIMYECKON PEIETKY U BUJIa XUMUUYECKOH CBSI3H

Baxneiimue MpeACTaBUTCIIN HCOPIraHNICCKUX BCIICCTB. Hemeramnsr 1 ux COCIMHECHMUA. Metamnsl
Hn UX COCANMHCHUA

4.1

Krnaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHX COEAMHEHUH: OKCHIOB (COJIeo0pasyromniue:
OCHOBHBIC, KHCIIOTHBIC, aMQOTepHBIE) H HeconeoOpasyromme; OcCHOBaHUN (mWémoun U
HEpaCTBOPHMBIC  OCHOBAHHs); KHCIOT  (KUCIOpPOACOACp)Kalmue ©  OCCKUCIOPOIHEIC,
OJTHOOCHOBHBIC I MHOTOOCHOBHEIC); COJIEH (CPeIHUX U KHCIIBIX)

4.2

dusznuecKkie W XUMHYECKHE CBOMCTBA TPOCTHIX BEIIECTB-HEMETAIIOB: BOJIOPOMAA, XJopa,
KHCIIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHs

4.3

4.4

4.5

Ou3MUECKUe U XMUMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-METAUIOB: JIUTHSI, HATPHS, KaJlus,
MAarHus ¥ KaJblys, aIFOMUHHS, JKeIe3a. DIeKTPOXUMUICCKHUN PSIJT HAMTPSDKSHUI METaIIOB
du3nvecKue ¥ XUMUYECKUE CBOMCTBA BOJOPOJHBIX COEJAMHEHUH HEMETAIIOB: XJIOPOBOJIOPO/A,
CEepOBOIOPOIA, AMMHAKA

dusnvecKkue U XUMHUUYECKHE CBOMcTBa OokcuoB HemerawioB: cepel (IV, VI), asora(ll, 1V, V),
dochopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). Tlonyyenne OKCHIOB HEMETAIIOB

4.6

Xumudeckne cBoictBa okcumoB: MetamioB IA-IIIA rpymm, twmaka, memu(ll) u xemesa(ll, 111).
ITonyueHue OKCUAOB METAIIIOB

4.7

4.8

4.9

XUMHUYECKHE CBOMCTBA OCHOBAaHUI M aM(OTEpHBIX THAPOKCHAOB (HA IpUMepe THUAPOKCHIOB
AIIOMUHHUS, XKele3a, HuHKa). [Tomydenne ocHOBaHMIA U aM(DOTEPHBIX THAPOKCHIOB

OO0me XUMUYECKHE CBONCTBA KHCIOT: XJIOPOBOJOPOIHOW, CEPOBOJOPOTHON, CEPHUCTOM,
CepHOM, a30THOW, (ocopHOH, KpeMHHEBOW, yroiabHOH. OcCOObIC XUMHYECKHE CBOMCTBA
KOHLEHTPUPOBAHHOM CEpHOM U a30THOM KUCHOT. [lonydeHue KucioT

OOmue xuMuIecKre cBoiicTBa cpequux couneil. [loxyuenue conei

4.10

HOHy‘{eHI/Ie, co6npaHHe, pacrno3HaBaHMWE BOJAOpOaa, KHUCJIOpOoaa, aMMHaKa, YIJICKHUCIIOro rasa B




J1a00paTopuu

[Tomyuyenne ammmpaka, CEpHOW M A30THOM KHCIIOT B TNPOMBINUIEHHOCTH. OOmme croco0s!

411
TOJTyYCHHS] METAIIOB
4.12 I'eHeTnueckas cBsI3b MEXKIy KJIJaCCaMU HEOPTAHUIECKUX COSTUHCHHH
5 XUMHYECKUE PEeaKIHH
Knaccudukanus XUMHYIECKMX pEAKIUH IO pPA3IMYHBIM IIPU3HAKaM: IO YHCIy ¥ COCTaBYy
51 YYaCTBYIOIINX B PEaKIWH BEHIECTB, IO TEIUIOBOMY 3((dekTy, Mo H3MEHEHHWIO CTereHei
OKHCJICHHS] XUMHYECKUX 3JIEMEHTOB
59 TemmoBoit 3(p¢exT XUMHYECKOH peakuy, TEPMOXHUMHUYECKHE YpaBHEHHSA. OK30- U
' 9HJIOTEpPMHUYECKHE peakuuy. TepMOXIMHUUECKIE YPAaBHEHNUS
OKHCIUTETbHOBOCCTAHOBUTENbHBIE peakiuu. OKHCIUTeNM M BoccTaHoBHTeNW. IIpomecch
53 OKHCIICHUS W BOCCTAHOBJICHHA. OJEKTPOHHBIA OallaHC OKHCIHTEIFHOBOCCTAaHOBHTEIBHOM
peaKknuu
54 Teopwust anexTpoauTHUECcKOi Tucconuanui. KaTHoHbI, aHUOHBI. DIEKTPOIUTHI U HEIEKTPOIIUTHI.
' CuupHble U c1a0ble IeKTpoauThl. CTENeHb TUCCONUANT
55 Peakiun noHHOrO oOOMeHa. YCIOBUS TPOTEKaHWs peakuuii HOHHOTO OOMEHa, MOJHBIE H
' COKpAILEHHBIC HOHHBIE YPABHEHMS PEAKLIUK
6 XuMHS B OKpYXKaIoIas cpeaa
BemecTBa u Marepuainsl B IIOBCEAHEBHOM KM3HU YesiOBeKa. be3onacHoe MCIoIb30BaHUE BEIIECTB
6.1 ¥ XUMHYECKUX pEeaKkUui B Jyabopartopuu u ObITy. IlepBas moMomip MpH XMMHUYECKHX OXKOTax H
OTPABJICHUSIX
XUMHYecKoe 3arps3HeHHE OKpYXKalomed cpeapl (KUCIOTHBIC IOX/IH, 3arps3HEHHE IOYBBI,
6.2 BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro npenoTBpaileHus [IpenenbHas gomycTuMasi KOHIEHTpaLus
' BemiecTB ([IJIK). Ponp XxuMuu B pelieHHH 3KOJOTHYECKHX MpoOieM. YCUJICHHE MapHUKOBOTO
a¢deKTa, paspylmieHHE 030HOBOTO CIIOS
[Tpumenenue cepsl, a3oTa, Gocdopa, yriieposa, KpeMHHSI U UX COSTUHEHHUH B OBITY, MEIUIIMHE,
6.3 MPOMBIIIJICHHOCTH U CEIbCKOM XO3sHicTBe. [IpMMeHeHne MeTalioB M CIUIABOB (CTasb, UyTyH,
' JOPATIOMHHUN, OpOH3a) B OBITY M MPOMBIIUICHHOCTH UX coeauHeHHU. [IoHSATHE O KOPpO3UHU
METAJUIOB, OCHOBHBIE CIIOCOOBI 3alUTHI HX OT KOPPO3UH
6.4 [IpupoaHble WCTOYHHMKH YIJIEBOJOPONOB (Yroyib, NPHUPOAHBIA Ta3, He(Th), MPOIAYKTHI HX
' nepepaboTku (O€H3MH), UX POJb B OBITY M IPOMBIIIICHHOCTH
[epBoHayanbHbIC IOHSTHS 00 OPraHUYECKHX BEIECTBAX KAaK O COSIMHEHHAX yIiieposa (MeTaH, 3TaH,
6.5 STWJIEH, alETWIEH, J3TaHOJN, DIIMLEPHH, YKCyCHash KHCIOTa). IIoHsTHE O OMOJIOTMYECKH Ba)KHBIX
BEIIECTBAX: KMPaX, OeIKax, yrieBoiax — M MX POJIM B )KU3HHU YEJIOBEKa
7 Pacuérer:
7.1 10 popMysIaM XUMHUYECKUX COCTMHEHUN
7.2 Macchl (MacCOBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PaCTBOpE
7.3 0 XHMHUYECKAM YPaBHEHUSIM



YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHHUKA

METOJUYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

HNU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH UHTEPHET



Kpurepun nu HopMbI oleHMBaHusI padoT 0 XUMHH yyammxces 8-9 kiaaccos.
OuneHkKa yCTHBIX OTBETOB.

Ormerka «5» - CTaBUTCS B TOM ClIy4ae, €CIHM YYalllMWCA IIOKAa3blBACT BEPHOE IIOHUMaHUE
XUMHUYECKON CYIIHOCTH PAaCCMaTPUBAEMBIX SIBICHUHM M 3aKOHOMEPHOCTEW, 3aKOHOB U TEOPHUH, AAeT
TOYHOE OIPEJEICHUE U MCTOJIKOBAHME OCHOBHBIX IOHATHMN, 3aKOHOB, TEOPUH, a TAKXKE NPaBUIIbHOE
OIpeJIe/IeHUe XUMHUYECKUX BEIMYMH, UX €AMHUI] U CIOCOOOB M3MEPEHHS, MPABHIBHO BBIINOJIHSACT
YEepTEeKU, CXEMbl U TIpadUKH; CTPOUT OTBET IO COOCTBEHHOMY IUIaHY, COIPOBOXKIAET paccKas
HOBBIMU IIpUMEPAMH, YMEET IPUMEHUTH 3HAHUSI B HOBOW CUTYallMU IIPU BBIIIOJHEHUU NTPAKTUYECKUX
3a[laHUM; MOXET YCTAaHOBUTH CBSI3b MEXK/y U3Y4a€MbIM U PAHEE U3yUYEHHBIM MaTEPUAJIOM IO KypcCy
XUMHUH, & TaK XKE C MATEPUAIIOM, YCBOECHHBIM 110 H3YYEHHUIO IPYTUX IIPEAMETOB.

OTMmeTKa «4» - CTaBUTCS, €CIM OTBET YUCHHKA YJOBJIETBOPSIET OCHOBHBIM TPEOOBAaHMSAM K OTBETY Ha
«5», HO JaH 0e3 UCIIOIb30BaHMs COOCTBEHHOI'O TUIaHA, HOBBIX IPUMEPOB, 0€3 IPUMEHEHNUs 3HAaHUH B
HOBOW cHTyarnuu, 0e3 MCIONBb30BaHMS CBS3€H C paHee M3yYeHHBIM MaTe€pHaloOM, YCBOSHHBIM IPHU
W3yYEHUH JPYruX MPEAMETOB; €CIIM YYallWics JOMYCTHJ OAHY OIIMOKY WM He Ooiee IBYX
HEJI0OYETOB U MOXKET UX UCIIPABUTH CAMOCTOSTEIBHO WM C HEOOJIBIION IIOMOIIBIO YIUTEIS.

OrmeTka «3» - CTaBHUTCS, €CIU YYAlIUICSH MPABWIBHO IMOHUMACT XHUMHYECKYIO CYIIHOCTh
paccMaTpuBaeMBbIX SIBJICHHA W 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTICIIbHBIC MPOOCIBI B
YCBOCHHH BOIPOCOM Kypca XUMHH, HE MPEMATCTBYIOIIUE JaTbHEHIIEMY YCBOCHHUIO MIPOTPAMMHOTO
MaTepuaiga; yMeeT NPHUMCHATh TOJYYCHHBIC 3HAHWS TPH PEHICHUH MPOCTBIX 3aJad ¢
UCIOJIB30BAHUEM TOTOBBIX (OPMYI, HO 3aTPyIHSETCS TPU PEHICHUU 3aaad, TPeOYyIOUrX
peoOpa3oBaHus HEKOTOPBIX (QOPMYI;IONYCTUI HE Oojiee OMHONW TpyOOW OMmMMOKM M JBYX
HEJ0YeTOB, He Oosiee 0HOI rpyOoii U 0HOM He Tpy0oil oMbk, He OoJee NBYX-TpeX HE IpyObIX
OImuOOK, OJTHOM HE TPyOOi OMMUOKHU ¥ TPEX HETOUETOB, TOMYCTHI YEThIPE WIIH TSATh HEIOUYETOB.

OTMeTKa «2» - CTaBUTCS, €CIIM yYaIUICS HE OBJIAJIE] OCHOBHBIMH 3HAHUSIMHU U YMEHHH B
COOTBETCTBHUH C TPCOOBAHUSMH MPOTPAMMBI U JIOITYCTHI OOJIbIIE ONMTMOOK U HEJIOYETOB, YeM
HEOOXO0IUMO IS OLIEHKH «3)» .

OuneHka nucbMeHHBIX padoT.
OTtMmeTtka «5» cTaBUTCS 3a pabOTY, BHIITOJIHEHHYIO IOJTHOCTBIO 6€3 OIIMOOK U HEJ0YETOB.

OtmeTka «4» cTaBUTCS 3a pabOTY, BHIIOIHEHHYIO ITOJIHOCTBIO, HO IPU HAJIMYUK B HEll He Ooiee
OJIHOM rpyOOo# OIIMOKHU M OAHOTO Helo4eTa ; He OoJiee TpeX HEel0UETOB.

OtmeTka «3» CTaBUTCS, €CIIM YUYEHHUK BBIOIHUII PABUIIBHO HE MeHee 2/3 Bcelt paboThl MITN
JOMYyCTHII He OoJiee 0/1HOM IpyOoii oIMOKM U IBYX HEI0UETOB, He 0ojiee 0JTHON IpyOoit 1 01HOM
Herpy0oii ormmoKu, He 60JIee TpexX HErpyObIX OMMOOK, OJTHON HErpyOOi OMMUOKHN U TPEX HET0UYETOB,
IIPYU HAJIMYUU YETHIPEX-TISITH HEI0UEeTOB.

OtMeTKa «2» CTaBUTCS, €CIIU YHCIIO OMNOOK U HEJJOUETOB MPEBBICUIIO HOPMY OLEHKHU «3» HUITH
BBINOJIHEHO MIPAaBUIIbHO MeHee 2/3 Bcell paboThl.

OneHnka KOMOMHUPOBAHHBIX KOHTPOJIbHBIX padoT.

[Ikana nepeBosa B MATHOAIILHYIO CUCTEMY OLICHKHU
Otmetka «5» ctaButcs 3a BoinonHeHue 90-100% paboTsl.
Otmetka «4» ctaBuTcs 3a BoinonHeHue 70-89 % paboTsr;
Otmetka «3» cTaBuTCs 3a BhinonHeHue 50-69%

OtMeTKa «2» cTaBUTCS 3a BBIOJHEHUE MeHee 50%,
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Kputepun onieHuBaHNs TeCTOBBIX KOHTPOJIbHBIX PadoT.

[Ixana nepeBoja B MATHOALTEHYIO CHCTEMY OLIEHKH
Otmetka «5» ctaButcs 3a BoinonHeHue 90-100% paboTsl.
Otmetka «4» craButcs 3a BeinoiaHenue 70-89 % paboTsr;
Otmetka «3» craBuTCs 3a BbinojHeHue 50-69%

OTMeTKa «2» cTaBUTCS 3a BhIToJHeHHE MeHee 50%,

Kpurtepun oneHnBaHus IKCIIEPUMEHTAIbBHBIX YMeHHI (J1a00paTOpHbIE U MPAKTHYECKHE
3aJaHusl).

OTMeTKa «5» CTaBUTCSA €CIM paboTa BIIMOJIHEHA [TOJIHOCTHIO U IIPABHILHO, CICIaHbI IPABUIBHBIC
HaOJIIONEHUS U BBEIBOBL,

HKCIEPUMEHT OCYILECTBIIEH I10 IUIaHY C YY€TOM TEXHHUKH 0€30IMaCHOCTH | IIPAaBUJI pabOTHI ¢
BEIIIECTBAMH U 000PYJI0BaHUEM;

MPOSIBJICHBI OPTaHU3AIIMOHHO - TPYIOBbIE YMEHHS, TOIICPIKUBAIOTCS YUCTOTA paboyero Mecra u
OPsI0K (Ha CTOJIe, SKOHOMHO HCIOJIB3YIOTCS PEaKTHUBHI)

OTMeTKa «4» CTaBUTCS €CIIU pa60Ta BBIITIOJIHCHA ITPABUJIBHO, CACIIAHbI ITPABUJIbHBIC Ha6JHOIICHI/I$I n
BBIBOJIbI, HO IIPH 3TOM DKCIIEPUMEHT TPOBEJICH HE TIOTHOCTHIO MJIH JIOMYIICHBI HECYIIECTBEHHBIC
omuOKH B pabOTE C BEMIECTBAMU U 000PYIOBAHUEM.

OtMmeTKka «3» CTaBHUTCS ecii paboTa BINOJIHEHA MTPABIIILHO HE MEHEe YeM HAIlOJIOBUHY WIIH
JIONyIIeHa CyIIeCTBEHHas! OIINOKa B X0JI€ SKCIIEPUMEHTa B 00BbsICHEHNH, B 0(OpMIIEHHH padoThI, B
COOJIIOIEHIH TIPaBHJI TEXHUKHU O€30IIaCHOCTH Ha paboTe ¢ BEIECTBAMH U 000PYI0BaHUEM, KOTOPas
UCHPABJISIETCS M0 TPEOOBAHUIO YUUTEIS

OTtMmeTKa «2» CTaBUTCS €CIIH JIONYILEHbI O0Jiee IBYX CYLIECTBEHHBIX OIINOOK B XO/€:
AKCIIEPUMEHTA, B 00BSICHEHUH, B 0QOpMIIEHUH pabOThl, B COOJIIOIEHUN TPABUIT TEXHUKU 0€3-
OIAaCHOCTH IpH padoTe C BellecTBaMU U 000pyI0BaHNEM, KOTOPBIE YUAIIHIiCS HE MOXKET UCIIPABUTh
JaXke 1Mo TPEOOBAHUIO YUUTETISI.

Onenka MPOEKTHBIX paﬁoT.

OTmeTKa «5» CTaBUTCS €CIIH 11€JIb YETKO CHOpPMYTUpOBaHa B YOSAUTEIILHO 000CHOBAHA.
[IpencraBieH pa3BepHYTHIH M1aH JOCTHXKEHUS LIeJIN poekTa. TeMa mpoeKTa pacKphiTa MOJIHOCThIO
Y FICUEPITBIBAIOIIIE.

PaboTa coepKUT JOCTAaTOUYHO MOJIHYIO HH(GOPMAILIHMIO U3 Pa3JInYHbIX UICTOUHUKOB. [IpencTaBnen
aHaJInu3 CI/ITyaHI/If/'I, CKJIaAbIBABIINXCA B XO1€ pa6OTI>I, CACIaHbl HGO6XOI[I/IMI)IG BbIBO1bI, HAMCUYCHBbI
NepcreKTUBBI paboThl. PaboTa oTiMyaeTcs TBOPUECKUM MOAXO0I0M, COOCTBEHHBIM OPUTHHAIBHBIM
OTHOIIICHHEM aBTOPA K Ujee MpoekTa. Pabora oTinmyaeTcs 4eTKUM M TPaMOTHBIM O(pOPMIICHHEM B
TOYHOM COOTBETCTBHUH C YCTAHOBJIEHHBIMU IIPAaBUIAMU. BBICTYIUIEHHE COOTBETCTBYIOT TPEOOBaHUAM
MIPOBE/ICHUS TIPE3EHTAIINHN, OHO HE BHINLIO 32 PAMKH pErjlaMeHTa, aBTOpP BIIAZICET KyJIbTYpOl
OOIIEHUS C ayJUTOPUEH, TPE3CHTALUS XOPOIIO OJATrOTOBJIECHA, aBTOPY Y1aJI0Ch 3aHHTEPECOBATh
ayauTopuio. [IpoayKT mOJHOCTHIO COOTBETCTBYET TPEOOBaHMSIM KauecTBa (3CTETUYEH, y100€H B
MCIOJIb30BAaHUH, COOTBETCTBYET 3asBJICHHBIM LIEJISIM).

OtmeTka «4» CcTaBUTCS eciu 1edb chopMynupoBaHa, HO He oOocHoBaHa. [IpencTaBineH KpaTKuii

IUTaH JOCTHDKEHUS LIeM NpPOeKTa. Tema MpoeKTa pacKpbiTa HE MOJHOCThIO. Paborta comep:kut
HE3HAUUTENIbHBIA 00beM MOIXOfsmell WHPOpPMALMKM W3 OrPAaHUYEHHOI'O YHCIA OJHOTHUITHBIX
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UCTOYHUKOB. [IpeacraBineH pa3BepHYTHI 0030p padOTHI MO JOCTHIKEHUIO IIENieH, 3asBICHHBIX B
npoekre. Pabora camocTosTenbHasl, 1EMOHCTPUPYIOLIAs CEPbEe3HYI0 3aMHTEPECOBAHHOCTH aBTOPA,
MPENPUHSTA TONBITKA NPEACTABUTh JUYHBIM B3I HAa TEMY IPOEKTA, MPUMEHEHBI AJIEMEHTHI
TBOpuecTBa. [IpennpuHATHl MONBITKH OQOPMUTH PAbOTYy B COOTBETCTBUU C YCTAaHOBICHHBIMU
MpaBWiIaMu, MNPHUAATh €l COOTBETCTBYIOLLYIO CTPYKTYpPYy. BBICTYIUIEHHME COOTBETCTBYIOT
TpeOOBaHUSAM ITPOBECHUS MPE3EHTALMU, OHO HE BBIILIO 32 paMKH perjaMeHTa, HO aBTOP HE BIAJEeT
KyJIbTYpoi OOIIeHHs ¢ ayauTopueld (yMEHHWE OTBeYaTh Ha BOIPOCHI, TOKA3bIBATh TOUYKY 3PCHHS).
[IpoayKT HE MOJIHOCTHIO COOTBETCTBYET TPEOOBAHUSIM KauecTBa

Otmerka «3» craBUTCS eciad 1einb CcGOpMYJIMpOBaHA HEYETKO JMOO He CchOopMyIMpOBaHA.
IIpencraBneHHblii IUIAaH HE BENET K JOCTIIKEHHUIO LEIM IpoeKkTa. Tema IIpoeKkTa pacKpsITa
¢parmenTapHo. bosbiias yacTe HpeicTaBIeHHOM HH(OpPMalUU HE OTHOCUTCS K TeMme palOoThl.
AHanu3 3aMEHEH KPaTKUM OIMCaHMEM XOJa U MopsiiKa paboThl. ABTOpP MPOSBUJI HE3HAYUTEIbHBIN
MHTEpEC K TeME MIPOEKTa, HO He MPOJIEMOHCTPUPOBAJI CAMOCTOSATENILHOCTH B paboTe, HE NCIOIb30Bal
BO3MOYKHOCTH TBOPUYECKOTO MOAX0a. B muceMeHHO# YacTh paboThl OTCYTCTBYIOT YCTAHOBIICHHBIC
IIpaBUJIAMU TOPSIOK U YETKasi CTPYKTypa, AONYLIEHbl OMIMOKK B OpopMIIeHUH. BpicTyruieHue He
COOTBETCTBYET TpPeOOBaHUAM MPOBEACHUs Ipe3eHTauuu. [IpOeKTHBIA MPOAYKT HE COOTBETCTBYET
TpeOOBaHUAM KauecTBa (ICTETUKA, Y100CTBO UCIOIb30BaHUs, COOTBETCTBHE 3asBJICHHBIM LIEJISIM)

Onenka yMeHI/Iﬁ peuiaTb pacCu€THLIC 3aJa1H.

OTMeTKa «5» CTaBUTCS €CIIM B JIOTHYCCKOM PacCCy’XA€CHUU U PCIICHHUU HCT OHII/I6OK, 3aaa4a pCuicHa
panroHaJIbHBIM CHOCO6OM;

OtMeTKa «4» CTaBUTCS €CIIU B JIOTHUYECKOM PACCYKJICHUU U PEHICHUS HET CYIIECTBEHHBIX OMIMOOK,
HO 3aj[a4a pellieHa HepalroOHATBHBIM CIIOCOOOM, WM JIONMYIICHO HE 0oJiee JBYX HECYIIEeCTBEHHBIX
OLINOOK.

OTrMeTKa «3» CTaBUTCA €CIH B JIOTHYCCKOM pacCyxICHUU HET CYMECTBCHHBIX OH_II/I60K, HO
AonymecHa CymeCTBCHHAs omuOKa B MATEMATHYCCKUX pacucTax.

OtrMeTKa «2)» CTaBUTCS €CIM MMEETCS CYLIECTBEHHBbIE OIIMOKM B JIOTHYECKOM PAacCYXJIECHUU U B
pELIECHUN.

Onenka ymeHH# pemiaTh IKCIIePUMEHTAJIBHBIC 3a/1a4H.

HpI/I OLCHKEC 3TOTO YMCHUA CIICAYCT YUUTBIBATDH Ha6J'IIO,I[eHI/I$[ YUYUTCIIA U IIPEABABIISICMBIC YHAIlTUMC
PE3YIbTATHI BBIIIOJITHCHUS OIIBITOB.

OTtmeTka «5» cTaBUTCS €Cid IIJIaH peuICHud 3aaa4u COCTABJICH IPABUJIBHO, OCYIICCTBJICH HOI[60p
XUMHNYCCKUX PCAKTUBOB U 06opy)1013aH1/151, JaHO ITOJTHOC 00BsACHECHHE U CACJIaHbI BBIBO/IBI.

OtrmeTKka «4» CTaBUTCS €CIOM IUJIaH PELIeHHUs COCTaBJIEH IPABWIIBHO, OCYIIECTBIEH I0a00p
XMMHUYECKHX PEAaKTUBOB U 00OPYJOBaHUS. JIOMYIEHO He OoJjiee IBYX HECYILECTBEHHBIX OIIMOOK (B
OOBSICHEHUH U BBIBOJIAX).

OtmeTKa «2» CTaBUTCS €CIM IUJIaH PELIeHHs COCTaBJIEH IPABWIIBHO, OCYIIECTBIEH M0a00p
XUMHUYECKUX PEaKTUBOB U O0OpYAOBaHHWA. JOIYIIEHAa CYIIECTBEHHas OUIMOKka B OOBSICHEHUU U
BBIBOJIAX.

OTmeTKa «2» CTaBUTCS €CIIM JOMYIICHBI JBE W Oojiee OMMOKW (B TJIaHE PEIICHHs, B MOa00pe
XUMHYECKHUX, PEaKTUBOB U 000PYIOBaHUS, B OOBSICHEHHH U BBIBOJIAX ).
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Ouenka pedepara.

W31n0xeHHOE MOHUMAaHUE pe(bepaTa KaK HEJIOCTHOI'0 aBTOPCKOI'0 TCKCTAa OMPCACIIACT KPUTCPHUU CT'O
OLCHKU:

- HOBH3HA TEKCTA;

- 000CHOBaHHOCTb BBIOOpA HCTOYHHKA;

- CTETIeHb PACKPBITHS CYIIIHOCTH BOIIPOCA;

- coOmmroaeHust TpeOboBaHMt K 0POPMIICHUIO.
Hosusna Tekcra:

a) aKTyaJIbHOCTh TEMBbI UCCIICIOBAHHS,

0) HOBU3HA U CAMOCTOSITEIBHOCTh B IIOCTAHOBKE MpOOJIeMBbl, (POPMYJIMPOBAHHE HOBOIO acCIEKTa
U3BECTHOM MPOOJIEMBI;

B) yMEHHE paboTaTh C JIUTEPATYPO, CHCTEMATU3UPOBATh U CTPYKTYPUPOBATH MaTEpHAl;

I') CAMOCTOSITEIILHOCTD OIICHOK U CY)KJICHHIA;

1) CTHJICBOE SIMHCTBO TEKCTA, CTUHCTBO JKaHPOBBIX YEPT.

CreneHb pacKphITUS CYIIIHOCTH BOIIPOCA:

a) COOTBETCTBHE IIaHa TeMe pedepara;

0) COOTBETCTBUE COICPKAHUS TEME U TUTaHy pedepara,

B) [TOJIHOTA U TITyOMHA 3HAHUH 110 TEME;

r) yMeHHe 0000111aTh, A€71aTh BHIBOIbI, COITOCTABIIATH PA3IMYHbIC TOUKH 3PEHHS 110 OJHOMY BOIIPOCY
O00CHOBaHHOCTH BHIOOPA HCTOUYHUKOB:

a) OLIEHKA MCIIOJb30BAaHHOM JIUTEpaTyphl: MPUBJICUEHB! JIW Hanbojee M3BECTHbIE PabOThI MO TeMe
uccieioBaHus (B T.4. JKypHaJbHble MYOJMKAllMU TOCIEAHUX JIET, MOCIEIHUE CTaTUCTUYECKHE
JTaHHbIE, CBOJKU, CIIPAaBKH U T.1.).

CoOronenue TpeboBaHUM K 0(hOPMIIEHUIO:

a) HACKOJIBbKO, BEPHO, O()OPMIIEHBI CCBUIKM Ha MCHOJIBb3YEMYIO JUTEPATYPY, CIIUCOK JIUTEPATYPHI; 0)
OLIEHKAa TPaMOTHOCTH M KYJbTYPbl H3JIO)KeHHs (B T.4. opdorpaduueckoi, MyHKTYallMOHHOMH,
CTHJINCTUYECKON KYJIBbTYpbI), BIIaJICHUE TEPMUHOJIOTHEN;

B) cobmtoieHne TpeboBaHMii k 00bEMY pedepaTa.
VYuamuiics npeacTaisieT pedepar Ha pelieH3MI0 He MO03/JHEe YKa3aHHOTO CPOKa.
Jljis yCTHOTO BBICTYIUIEHHUS yuariemycs foctatouHo 10-20 MuHyT.

OtrMeTKka «5» CTaBUTCS €CliM BBIMIOJHEHBI BCe TpeOOBaHMS K HAMMCAHUIO W 3amuTe pedeparta:
o0o3HaveHa mpobieMa U 000CHOBaHA €€ aKTyalbHOCTb, CAETaH KPATKUI aHaIN3 Pa3IUYHBIX TOYEK
3peHusi Ha paccMaTpUBaeMyl NpoOJieMy U JIOTMYHO M3JI0KEHa COOCTBEHHAs IO3MIIUA,
chOpMyITHUPOBAHBI BBIBOJIBI, TEMA PACKPBITA MTOJHOCTHIO, BBIJEPKAH 00BEM, COOMI0OIEHBI TPEOOBaHUS
K BHENTHEMY 0(OPMIICHHIO, TaHbI TTPaBUIILHBIC OTBETHI Ha JIOTIOJTHUTEIIBLHBIE BOITPOCHI.

OtrMeTKka «4» CTaBUTCA €CIIM BBINOJHEHBI OCHOBHBIE TpeOOBaHUs K pedepary U ero 3aiiure
BBITIOJIHEHBI, HO TIPU 3TOM JIOMYIIEHBI HEAOUETHI. B 4acTHOCTH, UMEIOTCSI HETOYHOCTH B M3JIOKEHUU
MaTepuaina; OTCYTCTBYeT JIOTHYeCKasl MOCJIEeIOBATEIbHOCTh B CYKICHUSX; HE BBIIEPKaH O00BEM
pedepata; UMEIOTCS yIMylmeHUs B OQPOPMIICHUH; HA JOTIOJHUTEIBHBIE BOIPOCHI TIPH 3aIIUTE JTaHBI
HETIOJIHBIE OTBETHI.
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Otrmerka «3» CTaBUTCS €CIM MMEIOTCS CYIIECTBEHHbIE OTCTYIUICHHS OT TpeOOBaHUM K
pedepupoBanuio. B yacTHOCTH: TeMa OCBelleHa JIUIIb YaCTUYHO; AOMYIIEHbI ()aKTUYECKUE OINOKU
B COAEp)KaHUU pedepaTa WIM NPH OTBETE HA JIOMOJHUTENBHBIE BOIPOCHI; BO BPEMs 3allUTHI
OTCYTCTBYET BBIBOJI.

OtrMeTka «2» cTaBUTCA €ClM TeMa pedepara HE pacKpbiTa, OOHAPYKUBACTCS CYIICCTBEHHOE
HEMOHMMAaHUE MPOOIIEMbI
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