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MOSAICHUTEJIbHAS 3AIIUCKA

TIporpaMma TTo XHMHH Ha yPOBHE 0CHOBHOIO 001ero 00pa3oBanus COCTABIICHA Ha OCHOBE
TpeGOBaHMH K pe3yibTaTaM OCBOEHWs OCHOBHOH 00pa3soBaTeNbHOHM MPOrpaMMbl OCHOBHOTO
o6mero obpasopanus, mpexcrasreHHsx 8 ®I'OC 00O, a TaKKe Ha OCHOBE ¢enepanpHOH
paGoueif MPOrpaMMBl BOCIIMTAHMS U C Y4ETOM KOHLEIIMH NPEo/iaBanus y4eOHOro npeavera
«Xumusi» B 06pazoBaTebHBIX opranusanuax Poccuiickoit denepanuy.

[IporpaMma IO XUMHHM MAET MPEJACTABICHHE O MEIX, obmed crpaTerud 0OydeHus,
BOCMWTAHMS M Pa3BUTHS OOYYAIOIIMXCS CPENCTBAMH YyYeOHOro mpeiMeTa, yCTAHABIMBACT
06s13aTeNbHOE TIPEIMETHOE COepIKaHue, MpelyCMaTpuBaeT pacTpe/ielleHie ero 1o Kraccam
CTPYKTYPHPOBAHHE [0 pasfiesiaM ¥ TeMaM IIPOrPaMMBI TI0 XMMHH, OIPEACIISET KOIMICCTBCHHBIC
Y KAYEeCTBEHHbIE XAPAKTEPUCTHKHM CONEPYKAHHS, PEKOMEHJYEMYIO IIOCIEN0BATEIBHOCTE
H3YYEHHs. XUMHU C yUIETOM MEXIPEIMETHBIX ¥ BHYTPHIPEIMETHBIX CBfA3€H, JIOTHKH y4eOHOTO
Tpolecca, BO3PACTHBIX 0COOEHHOCTeH 00yHAIOIIMXCsl, ONPENEIACT BOSMOXKHOCTH NPEMETa JULA
pealu3aEy TPEOOBAHMUI K Pe3y/IbTaTaM OCBOEHHS OCHOBHOM 00pa3zoBaTeNbHOM IIPOrpaMMBEl Ha
YpOBHE OCHOBHOTO 001Iero 06pa3oBaHus, a TAKKe TpeboBanmit K pe3ynpraraM 00ydeHus: XUMHHU
Ha YpOBHE Ienedl H3ydeHHs [peaMera ¥ OCHOBHBIX BHIOB yueOHO-1T03HABaTEIbHON
JEeSTENBHOCTH 00YUAIOMErocst 10 OCBOEHHIO y4eGHOr0 CoepIKaHusL.

3HaHHE XMMHUH CITy)KUT OCHOBOH i1 (GOPMUPOBAHHUS MHPOBO33PCHI obyuatomerocs, ero
TIpeJCcTaBlIeH i O MaTepHAITLHOM EAMHCTBE MHPA, BAXKHYIO POJIb HIParoT bopMupyeMsle XUMHUEH
Npe/ICTABICHNs O B3aUMONPEBPAIIIEHUAX SHEPIHK ¥ 00 IBOMONMHU BEIECTB B IIPUPOJIE, O MyTIX
pemreHus TI00ANBHEIX IPOOIEM YCTOHYMBOrO —pasBUTHS HCIOBEHECTBA  — CEIPEEBOH,
SHEPreTHYeCKOM, MUIIEBOH 1 9KOIIOTHYECKOH 6e30IIaCHOCTH, IPO0IIeM 3/IpaBOOXPAHEHHUS.

W3ydeHne XUMUU:

crocofCTBYeT peain3aldd  BO3MOXKHOCTEH JUIA CAaMOpasBHTHA M (hOpMHUPOBAHUSA
KyJBTYpPBI JIAYHOCTH, €€ 00 1 (byHKIHOHATILHON ITPaMOTHOCTH;

BHOCHT BKJA B (h)OPMHPOBAHKE MBILUICHHS i TBOPYECKHX CIIOCOOHOCTEH obyuaromuxcs,
HABBIKOB WX  CAMOCTOSITENbHOM  y4eOHOH  JEATENBPHOCTH,  OKCIEPUMCHTAIbHBIX U
HCCIIeNOBATENBCKUX YMEHHH, HEoOXOMUMBIX KaK B TIOBCCJHEBHOM JKM3HH, Tak M B
npohecCHOHAIbHON IEATE/IbHOCTH;

3HAKOMHT CO CHerupUKOM HAydHOrO MBIIUIEHHUS, 3aKIaJBIBACT OCHOBBI ILEIOCTHOTO
B3IISNA HA eIEHCTBO IIPUPOIEI M 9e0BEKa, SBJISETCA OTBETCTBEHHBIM STAlloM B (POPMUPOBAHHUM
€CTECTBEHHO--HAYUHON rPaAMOTHOCTH O0y4YaOmIIXCs;

crnocoGeTByeT (POPMHpPOBAHHEO IEHHOCTHOrO OTHONIEHMS K CCTECTBCHHO--HAYYHBIM
3HAHMSM, K TIPHPOJE, K YEIOBEKy, BHOCHUT CBOH BKJAJ B OKOJIOTHHYECKOE obpa3oBanue
00yJarouxcs.

JlaHHble HAMpPABIEHUs B OOYUCHWM XMMHH 00ECIECUHMBAIOTCS cienuuKoil coepIKaHuUs
yueGHOro MpeaMeTa, KOTOPBIA SBIAETCS IEJAroruueckKd analTHPOBAHHBIM - OTPaXCHHCM
6a30BOl HAYKM XMMUH Ha ONPENENEHHOM dTale e€ pasBUTHs.

Kypc XMMuM Ha ypOBHE OCHOBHOTO OOIIero o0pasoBaHus OPHCHTHPOBAH HA OCBOCHHUE
0GYHAIOMMHUCS CHCTEMB! IEPBOHAYATIBHBIX MOHATHH XAMHH, OCHOB HEOPraHU4YecKOd XMMHUH U
HEKOTOPHIX OTAENbHBIX 3HAYMMBIX [IOHSTHH OpraHuvecKor XUMHH.

CTpyKTypa COAEpXKaHHMs IMPOrpaMMbl M0 XMMUH chopmMupoBaHa Ha OCHOBE CHCTEMHOTO
nomxoma K eé usyuenmio. ConepikaHue CKIafbIBAETCS U3 CHCTEMBI MOHATHH O XHMHYECKOM
SEMEHTe M BEIIECTBE M CHCTEMB! MOHSTHH O xumudeckod peakuuu. OOe OTH CHCTEMEI



CTPYKTYPHO OpraHM30BAHBI MO MPHHIAILY MOCIEAOBATEIBHOTO PAsBATHA 3HAHWN HAa OCHOBE
TEOPETUUECKUX TIPE/CTABIICHUH Pa3HOTrO YPOBHI!

— aTOMHO--MOJIEKYJIIPHOTO y4EHHUs Kak OCHOBBI BCETO €CTCCTBO3HAHHS,

— [Nepuoauyeckoro 3axoHa /. Y. Menzeneesa kak OCHOBHOTO 3aKOHA XHMHH,

— YYEHHS O CTPOEHHH aTOMa F XMMHYECKOH CBSI3M;

— IpejcTaBiIeHuH 06 IEKTPOTHTUYECKOH JUCCONHMAIINA BEMECTB B pacTBOpaX.

TeopeTHuecKie 3HAHKS PACCMATPUBAIOTCS HA OCHOBE OMIMPHYCCKH MONyHCHHBIX 1
OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCA TOCIEZOBATENBHO OT OIHOIO YpOBHA K APYrOMYy,
BBITIONHSAS (DYHKIMM OOBSCHEHHS M MPOTHO3MPOBAHMS CBOMCTB, CTPOCHHA M BO3MOYKHOCTEH
IIPaKTAYECKOTO TPUMEHEH)S U TOTyUCHNUs U3yIaeMbIX BELICCTB.

OCBOEHHME TPOrPaMMBI [0 XHMHH CIOCOOCTBYeT (YOPMHUPOBAHHIO TPEACTABICHHL O
XHUMAYECKOH COCTABIMIONMEN HAydYHONW KAPTHHBI MHpa B JIOTHKe €€ CHCTEMHOH NpHPOAEL,
[IEHHOCTHOTO OTHOIIEHHS K Hay4YHOMY 3HAHHIO M METOJIaM [O3HaHUA B HAYKE. W3yyenne XUMUH
[IPOMCXOJMT C IpHBICYCHWEM 3HAHMA K3 paHee H3YICHHBIX y4eOHBIX IIPEJIMETOB!
«OKpy)aroluii MHp», «Bromnorns. 5—7 K1acce» U «®Duzuka. 7 Knacey.

[Ipy M3yYEeHUH XUMHH IPOUCXOMUT GOPMUPOBAHKE 3HAHUHA OCHOB XMMHUYECKOM HAayKH KaK
06TACTH COBPEMEHHOTO ECTECTBO3HAHMS, IPAKTUICCKOM JAEATEBHOCTH HeIOBEKA 1 KaK OJTHOTO
{3 KOMIIOHEHTOB MHpOBO# KyJIBTYpHL 3ajiaua y4eOHOro IpPEIMETa COCTOMT B (bopMupOBaHUH
CHCTEMBl XUMUUECKHX 3HAHHH — BaXHEHMHX (akToB, MOHATHH, 32KOHOB U TEOPETHHIECKUX
[OJIOYKEHHH, JOCTYHHBIX 000OIeHnii MHPOBO33PEHYECKOrO Xapakrepa, A3bKa HayKH, B
TPHOOGIIEHHH K HAYJIHBIM METOaM MTO3HAHHS [PH W3yHCHHUH BEILECTB 1 XMMWYECKHX peaKiuid, B
GopMHUpOBaHWM H PA3BUTHH IO3HABATENBLHBIX yMeHUIl W HX [PHMCHEHHHM B yuebHO-
[103HABATENBHOM W y4eOHO-HCCIIeI0BATELCKON NEATENBHOCTH, OCBOCHHHN IpaBHil Oe3omacHoro
00OpamieHus ¢ BeleCTBaMU B [IOBCETHEBHOM KU3HH.

[Ipu W3yueHHH XMMHM Ha YPOBHE OCHOBHOTO obmmero o0pa3oBaHHs BAOXHOE 3HAUYEHHE
mproOpeNH TaKue LeNH, KaK:

— (opMEpOBaHUE MHTEIIEKTYAIbHO Pa3BUTOH JUIHOCTH, rOTOBOM K caM000pa30BaHHIO,
COTPYJHMYECTBY, CaMOCTOSTCIBPHOMY IMPHHSTHIO pelleHn, CIoCOOHOH amanTHpOBAThCA K
OBICTPO MEHSIOIMMCS YCIIOBUAM HKU3HH]

— HampaBlEHHOCTh OOyYeHHs Ha CHCTEMATHICCKOS nprobuieHre 00y9aromuxces K
CaMOCTOATCIIBHOH Ho3HaBaTenLHOH neqarejlEHOCTH, HAay4YHBEIM METOoaM MMO3HAHHWI,
(GOopMUPYIOIEM MOTHBALHIO U PAa3BATHE CIIOCOOHOCTEN K XUMHH;

— obecrieueHue YCIOBHH, CIOCOOCTBYHOMMX nproOpeTeHnIo 00yJalOIMHMHCA  OIBITa
pasHOOGPa3HOU HESATeTBHOCTH, IO3HAHMS W CAMOMO3HAHM, KJIFOUCBBIX HABBIKOB (KJIIOYEBBIX
KOMITETEHIHH ), HIMEIOIUX YHHBEPCAIbHOE 3HAUECHHE UL PasTHIHbIX BH/IOB NeATeTbHOCTH;

— (opmupoBanue 06mIel QYHKIHOHAIBHOM U eCTECTBEHHO-HAYYHOH IrpaMOTHOCTH, B TOM
ypclle yMEHHH OOBSICHATh M OLECHUBATH ABJIEHHS OKPYNKAIOWIEro MHP3, UCIIONB3Yysl 3HAHHSI U
OMBIT, TONyYeHHBIE NpH W3YUEHWH XMMHH, NPHMEHATH HX TPH pPeIICHUH mpobiem B
[TOBCEIHEBHON JKM3HU U TPYIOBOH ACATEIIBHOCTH,;

— (hopMmupoBaHuE y 00y4aroIUXCa YMaHHCTHIECKIMX OTHOIIEHH#, TOHUMaHUs [IEHHOCTH
XHMUYECKHX 3HAHMH T BHIPAOOTKH SKOJOTHYECKH IENEco00pasHOro MOBEACHHA B ObITy H
TpyHOBO# NEATENBHOCTH B IENSIX COXPAHCHHS CBOErO 3I0POBBA OKpy’Katole IpHPOIHOH
Cpelsl;



— pa3sBHTHE MOTHBALMHA K 00Y4EHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO ¥ CAMOBOCITHTAHHIO
Ha OCHOBE YCBOGHHS OOIMICYENTOBEYECKHX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
TpouJIsl ¥ HAIPABJIECHHOCTH JanbHelero o0yJeHus.

O6Iee YHUCIO YACOB, OTBEAEHHBIX JUIS M3YYEHHs] XMMHH HAa YpOBHE OCHOBHOTO OOINEro
o6pazoBanus, cocrasisier 136 uacos: B 8 knacce — 68 gacoB (2 yaca B HeIENO), B 9 Kiacce — 68
4acoB (2 yaca B HEJIEMIO).



COJEPXKAHUE OBYYEHUSA

8 KJIIACC

[lepBoHaYaIbHbIE XHMHYECKHE MOHATHS

TlpeaMer xumuu. POIb XMMHH B JKM3HU 4eloBeka. XMMHSA B CHCTEME HAyK. Tena u
pemecTa, (OU3EUECKWe CBOWCTBA BEIIECTB. ATperarHoe cocTosHue Bewiects. Ilomarume o
METO/IaxX TI03HAHHs B XuMuH, YucThle Bemtectsa 0 cMeck. CriocoObl pasaenenns CMeceh.

ATOMBI ¥ MONEKyTbl. Xumudeckue snemeHTbl. CHMBONBI XHMHYECKHX JJICMCHTOB.
IIpocTele U CIIOXKHBIE BEIIecTBa. ATOMHO-MOJIEKYIIAPHOE yICHUE.

Xumuueckas (¢opmyna. BalneHTHOCT aTOMOB XHMHYCCKHX — 3ICMCHTOB. 3aKkoH
[IOCTOSIHCTBA cocTaBa BermecTB. OTHOCHTENbHAS atoMHas Macca. OTHOCHTEIbHAS MOJICKYTIspHas
Macca. MaccoBas [0/t XAMHYECKOT0 3JIEMEHTa B COCITHHEHHH.

KomuuectBo Bemecrea. Monb., MomnsipHas Macca. B3auMOCBS3b KOJHMYECTBA, MACChl M
YpCiIa CTPYKTYPHBIX €IMHHI BENECTBA. Pacy€Thl 10 dopMmyaM XMMHIECKUX COSIUHEHHH.

OusmuecKie W XHMHUECKHe sSBIEHMs. XUMUUeckas peakius W e€ TPH3HAKH. 3aKOH
COXpaHEHHMs! MacChl BEIECTB. XUMUYECKHUE yPABHCHUA. Knaccuukanus XUMHAIECKAX PeaKiui
(coenuHeHHs, pa3IoKeHHs, 3aMEIIEHNUS, obmena).

Xumuueckuil IKCHepuUMeHm:

3HAKOMCTBO C XMMMUYECKO# [OCY/IOH, TpaBuiamMy paGoTE B JaGOpaTopuy H MPHEMaMA
obpamenust ¢ 1abopaTopHBIM 00OPYJIOBAHHEM, H3YHCHHE M ONHCAHHC (bu3nUecKkuX CBOWCTB
06pa3IioB HEOPraHUIECKUX BEIIECTB, HaGmosenue Gusnueckux (MIaBJIeHHe BOCKA, TASHUE b/,
pacTHpaHHe caxapa B CTyIKe, KHIICHUE ¥ KOHICHCALHUA BOJ/IbI) ¥ XMUMHYECKHX (TOpEHHE CBEUH,
TIpPOKaJIHBaHAE MEIHON MPOBOJIOKH, B3aUMOJICHCTBIE MeNla ¢ KHCIOTOR) sBlIeHnH, Habmonenue
W OMMCAHWE [PU3HAKOB MPOTEKAHHS XMMUYCCKHX — PEaKIUH (pasnoxkeHHe — caxapa,
B3aMMO/IEHCTBIE CEPHON KHMCJIOTHI C XJIOPUIOM Oapus, paslIoXeHHe THIPOKCHIA MEH (1) npm
HArpeBaHWH, B3aMMOJEHCTBHE Jeje3a C pacTBOPOM COJIH MEAH (II), usyueHnue cnocoOOB
pasjiesieHusi cMeced: ¢ TMOMOIIBIO MarHuTa, dunpTpoBaHKE, BBRINAPUBAHHE, IUCTHILIALNL,
xpomarorpadus, NpOBEIEHHE OYMCTKH IOBapeHHOM COJMH, HAOMIO/IeHHe M ONMCaHHe
PE3y/bTATOB I[POBEJECHHS OMNbITA, HIUTIOCTPUPYIOLIETO 3aKOH COXpaHCHHA MAacchl, CO3JlaHue
Moeselt MoseKyJ1 (IIapoCTePIKHEBBIX).

BaskHeiimue NpeIcTABUTEIH HEOPraHHIECKHX BEmECTB

Bosmyx — cMech rasoB. CocTaB Bo3flyxa. KuCropom — JEMEHT M IPOCTOE BEIUCCTBO.
HaxokIeHre KUCiIopoaa B IpHpojie, GU3HIeCKHue B XUMUICCKHE cBOicTBA (peakIMy TOPEHHU).
Oxcumpl. [IpuMenenue kuciopoga. CrocoObl mMONyYeHHsS KMCIOPOAa B nabopatopud H
IPOMBIILIEHHOCTH. KpyroBopoT KHCIOposa B IPHPOAC. O30H — aJIOTPOMHAS MOAU(UKAIMS
KHCIIOPOJa.

TemnoBoil 3p@exT XPMHUYECKOi peakiydH, TEPMOXUMHYECKME YpaBHEHHA, O9K30- H
SHIOTEPMHUYECKHE peakiuu. TOIMBO: Yrolb ¥ METaH. 3arps3HeHne BO3MyXa, YCHJICHHE
NapHAKOBOTO 3((eKTa, paspylieHne 030HOBOr0 CIIOA.

Bomopos — 3NEMEHT M TPOCTOE BELIECTBO. HaxoxmeHue BOJIOpoAa B IPHPOAE,
(H3MUecKye ¥ XUMUUECKUE CBOMCTBA, NPAMCHEHAE, crioco6b1 nosryueHust. KucIoTe! ¥ CONH.

MosspHbl# 00BEM ra3os. Pacy€Thl 0 XHMHUYECKUM YPABHCHHAM.

dusHUecKkre CBONCTBA BOABL Boja Kak pacTBOPUTENb. PacTBOPEL Haceimernuble u
HEHACHIIIEHHBIE pPAacTBOPHL PacTBOPMMOCTH BEHIECTB B BOAC. MaccoBasi 01 BEIIECTBA B
pacTBOpe. XUMHYECKHE CBOMCTBA BOJBL. OcHoBaHud. Poib pacTBOPOB B NMPUPOJE M B XKH3HH



yenoBeka. I{pyroBopoT BOABI B MpHpOje. 3arpsA3HEHHE NPUPOMHBIX BOJ. OxpanHa ¥ O4YHMCTKa
MPUAPOTHEIX BOI.

Knaccupukanuss HEOPraHUUECKHX coenuuenuit. Oxcupapl. Kiaccuduranys OKCHIOB!
coneobpazyrommue (OCHOBHBIE, KUCIIOTHBIE, amoTepHsie) 1 Heconeobpasytomue. Homenknarypa
oxcuoB. Du3MUecKre i XUMIUeCKre cBoicTBa okcrioB. [lomydenne OKCUIOB.

OcHoBanus. Knaccupukauus OCHOBaHWM: IIENOYM M HEPACTBOPHMBIC OCHOBAHMI.
Homenknatypa ocHoBaHui. (Qu3MUecKie W XMUMHYECKHE CBOHCTBA ocuosanuii. [lomydenue
OCHOBaHHI.

Kucrotst. Kinaccuduxamms xucnor. Homenkiarypa Kucior. QH3MUECKAE ¥ XUMHHCCKHE
cBoifersa KucoT. Pan akrusrocTd MetayuioB H. H. Bexerosa. [Tony4derne KHCIIOT.

Comu. Homenknatypa coseif. ®@usuyeckue 0 XMMHYECKUE CBOHMCTBA coneit. llomyuenue
Ccollei.

[eHeTHUeCKas CBS3b MEXIY KIaccaMy HEOPTaHMYECKAX COSIMHEHHH].

Xumuueckuil IKCHEPUMEHH:

KauecTBEHHOE ONpE/IENIeHIe COepIKaHusl KUCIopoa B BO3yXe, IOTydCHHE, cobupanue,
pacro3HaBaHWe M H3yYEHHE CBOWCTB KHMCIOPOZA, HabJrOZicHME B3aMMOJIEHCTBUs BEIIECTB C
KACJIOPOZIOM M YCIIOBHSI BOSHUKHOBEHHS M NPEKPALICHUS TOPCHHL (mokapa), 03HAKOMIIEHHE C
o6pasnaMu OKCHJIOB M ONMCAHWE HX CBOHCTB, IOIYy4YCHHE, cobupaHue, pacrno3HaBaHue H
W3y4eHHe CBOMCTB BOJOpPOJd (ropenwe), B3aMMOJEHCTBME BOJOPOZA C OKCHAOM MEIH (ID)
(BO3MOYKHO HCIIOJB30BaHUE BHIEOMATEPHANOB), HaOIIOeHAe 00pasoB BEMECTB KOIHYCCTBOM
1 MoJb, MCCIEOBaHUEe OCOOEHHOCTEH PAacTBOPEHHMS BELICCTB C pasTHYHON PacTBOPUMOCTEIO,
IPUTOTOBJIEHHE pPacTBOPOB C ONpeNenEéHHON MaccoBOH [ONed PaCcTBOPEHHOTO BEIICCTBA,
B3aEMOJIEliCTBIE BOJBI C METALIaMu (HATpHeM H KanpnueM) (BO3MOXKHO HCIIOJNIB30BaHUE
BH/IEOMATEPHANIOB), HCCIE0BaH)e 00pAa3oB HEOPraHW4YECKUX BEINCCTB PAsIATHLIX KJIacCOB,
HabMroeHre M3MEHEeHHs OKPackd MHIMKATOpOB B pacTBOpax KHUCIOT H [iesouel, U3ydeHue
psaumoneifctust okemma menu (II) ¢ pacTBOpOM CEpHOM KMCIOTBL, KHCJIOT C METaILIaMH,
peakuuit HeMTpanM3anud, MOIyYCHHE HEPACTBOPHMBIX OCHOBAHHUH, BBEITECHEHHE OJHOIO
MeTaJUIa PYTHM U3 PACTBOPA COIH, PEIeHHE SKCIEPUMEHTAIBHBIX 3a/1at 110 TeMe «Baxnelmue
KJIaCCHI HEOPTaHUYECKUX COEIUMHEHUMY.

[epuoanuecknii 3akon u Ilepuommyeckas cHcTeMa XHMHYECKHX 3JIEMEHTOR A. W.
Menneneesa. CTpoenne aTroMoB. Xummudeckasi cBsizb. OKHCIHTEILHO-BOCCTAHOBATE/ILHbIE
peaKiuu

IlepBEle TOMBITKH KIacCH(QUKALMA XUMHYCCKHX JIIEMEHTOB. [TousiTve o Trpynmax
CXO/IHBIX STEMEHTOB (IIENOYHBIE H IIENOTHO3EMENIbHBIE METAIUIBI, FANOTCHBL, HHEPTHEIC rasbl).
DJIeMEHTHI, KOTOpbIe 00pa3yroT aM(OTepHBIE OKCHIBI X MUAPOKCHIBL.

Tlepropuueckuit 3akoH. Ilepuomudeckas CHCTEMa XHUMHHYCCKHX OJIEMCHTOB o N
Memnneneesa. KopoTkonepuojaHas ¥ HAJIMHHONCPHOAHAA dopmbr  TlepHoIAYECKOH CHCTEMBI
xummueckux snementoB JI. Y. Menpgeneesa. Ilepuojsl M IPYIIIBL Ou3ugecKuii CMBICI
MOPSIKOBOrO HOMEpa, HOMEPOB MIEPUONIA U TPYIIIBI JIEMCHTA.

Crpoenme aromoB. (Cocra aTrOMHBIX SICP. Wszotombl. OnexkrpoHel. CTpoeHue
3IEKTPOHHEIX 060I0YeK aTOMOB TePBBIX 20 XMMIYECKUX ICMCHTOB [Tepuoyeckoi CHCTEMBL
JI. U. MenneneeBa. XapakTepACTHKA XMMHYECKOTO O3IEMEHTa IO €ro MIOJIOXKEHUIO B
[lepuoaudecKoi CHCTEME J1. 1. Menpeneesa.

3aKOHOMEPHOCTU M3MEHEHHS PA/yca aTOMOB XUMUYECKUX JICMEHTOB, METAUIMIECKUX U
HeMeTaTHIECKIX CBOHCTB [0 TPYIIaM i IEPHOJIAM.



3nauenne [leproaudecKoro 3akoHa # Ilepuoiuyeckolt CHCTEMBI XUMHYCCKUX JNEMEHTOB
s pasBUTHs HAYKH ¥ npakTuky. [, Y. Menzenees — YUIEHBIH U rpaKIaHuH.

XuMHUecKass  CBS3b. KosanentHas  (momspHas ¥ HENOJsApHAs)  CBA3b.
DJIEKTPOOTPHUIIATENIBHOCTE XMMHUECKHX 3/IeMeHTOB. MoHHAs CBA3D.

Cremenp  OKHCHCHMS, OKHCIUTENbHO--BOCCTAHOBUTENbHbIE — peakuud.  [Ipormeccsr
OKMCJICHHS M BOCCTaHOBJIEeHHA. OKUCITUTEM H BOCCTAHOBUTEIH.

Xumuueckuii IKCnepUMeHhnL:

p3yueHne oOpAas3IOB BEIECTB METAIOB W HEMETAlIOB, B3aUMOJCHCTBHE TMAPOKCHIA
[MHKA C PACTBOPAMHM KHMCJIOT W INENIOYeH, MPOBEJCHHE OMBITOB, MIUTIOCTPHPYIOIIMX MPUMEPEI
OKHCITATEIEHO-BOCCTAHOBHTENBHBIX peakiiiii (ropeHue, peakiliiy Pa3ioiKEH s, COSTMHEHHH).

Mesicnpeomenitbie céA3U

Peanu3aiys MEXIPEIMETHBIX CBA3CH Mpu M3YUCHHH XMMHH B 8 KIAcce OCYIIECTBISETCS
yepes MCIONB30BAHME KaK OOMMX eCTCCTBEHHO--HAYTHBIX [OHATHHA, TaKk U IOHATHH,
IBIISFOINMXCS CHCTEMHBIMH [UISl OTAENBHBIX IPEJIMETOB €CTECTBEHHO--HAYTHOTO IMKIIA.

OGIIHe eCTECTBEHHO--HAy4HBIE MOHSITHS: HAYYHBIH (akT, rumoresa, TEOpHsd, 3aKOH,
aHamM3,  CHHTEe3,  KiaccHuKalus,  IEpHOJMIHOCTD, HaOmroieHue,  9KCIEPHUMEHT,
MOJIETIMPOBaHue, H3MEPEHKE, MOJIEITb, SBICHHAE.

®uswka: MaTepHs, AaTOM, OSJIEKTPOH, MPOTOH, HEHTPOH, HOH, HYKIHZ, H30TOIbL,
PaJMOAKTHBHOCTb, MOJIEKYJa, SJICKTPHYCCKHH 3apsj, BEUICCTBO, TEO, 00BEM, arperaTHoe
COCTOSIHEE BEIeCTBa, ra3, (U3MYeCKHEe BEIMYMHBI, CAMHHUIBI H3MEPEHHS, KOCMOC, IIAHCTHI,
3Bé31b1, CosHIIE.

Buosorus: GOTOCHHTES, AbIXaHKe, Orochepa.

Teorpadua: armocdepa, ruapochepa, MHHEpaibl, TOPHBIC MOPOJEL,  TOJCIHBIC
HCKOIIaeMble, TOIUTHBO, BOJHBIE PECYPCHI.



IUIAHUPYEMBIE PE3VJBTATHI OCBOEHUS NIPOI'PAMMBI 10 XHUMHUH HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUSL

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pPEe3yNbTaTbl OCBOCHHUSA IIPOrpamMMBbl OCHOBHOTO obmiero oOpasoBaHHs
JIOCTUraroTes B X0/ 0OYUeHHs XUMUH B €IMHCTBE y4eOHON 1 BOCTIUTATENBHON JIEATEIBHOCTH B
COOTBETCTBMM C TPAJMIMOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH M  JyXOBHO-
HpABCTBEHHBIMH LIEHHOCTSMH, IPUHATHIMU B OOIIECTBE MpaBUiIaMi ¥ HOPMaMH TOBEICHUA U
¢r0COOCTBYIOT IPOIIEcCaM CaMOIIO3HaHHsI, CAMOPA3BUTHS H COIHAIM3alliH o0yJarormuxces.

JIMHOCTHBIE PEe3yIbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS DPYKOBOJCTBOBATBCA
CHCTEMOMN MO3HTHBHBIX IEHHOCTHBIX OpMEHTAlMil ¥ PacIIMpeHHE ONBITA ACITETLHOCTH Ha €€
OCHOBE, B TOM YHCJIE B 4aCTH!

1) HaTPHOTHYECKOr0 BOCTIMTAHMSI!

[IEHHOCTHOTO OTHOIMIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHICCKOMY M HAyIHOMY
HACHEUI0, TOHMMAHWs 3HAYCHHs XMMHYECKOH HAyKM B JKM3HH COBPEMEHHOTO obrmecTra,
CIIOCOBHOCTH BIALETh JOCTOBEPHON MH(OpMANUel 0 MepeloBbIX MOCTHIKEHUIX M OTKPBITHAX
MUPOBOH H OTEYECTBEHHOH XHMHH, 3aMHTEPECOBAHHOCTA B HAYIHBIX SHAHMIX 00 yCTpOHCTBE
Mupa U 00IIecTBa,;

2) rpaskAaHCKOro BOCHNTAHH!

IIPeJICTABIEHHs] O COLMANBHBIX HOPMax H MpPaBAIaX MEXTMIHOCTHBIX OTHOINCHWH B
KO/IEKTABE, ~ KOMMYHHMKATHBHOM  KOMIETGHTHOCTH B  ODINIECTBEHHO MOJIE3HOM,
yueGHO-HCC/IeI0BATENBCKOM, TBOPYECKOH M NPYIrHX BHAAX ACATEIBHOCTH, TOTOBHOCTH K
pa3Ho0OpasHOM COBMECTHOH JESTeBHOCTH IPH BBIOIHCHIH y4eOHBIX, TO3HABATEIBHBIX 3a/1aY,
BLITTONHEHAH XHMMYECKHX 3KCIEPHMEHTOB, CO3[aHMH YYEOHBIX NPOEKTOB, CTPEMICHHA K
B3AMMOIIOHMMAHMIO W B3aHMOIIOMOIIY B NPOLECCE 3TOH y4eOHOH NeATEeNbHOCTH, FOTOBHOCTH
OlLlGHMBATh CBOE IOBEJCHHE W IOCTYNKH CBOMX TOBApHINEH C MOSHIMHM HPABCTBCHHBIX H
[PABOBBIX HOPM C yIETOM OCO3HAHMSI IIOC/IEICTBIH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUA:

MHpPOBO33DEHYECKHE  MPEACTABIEHMA O  BEIIECTBE H XMMHYECKON  pEaKIluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PasBHTHsS HAYKH M COCTABILIIONIAE OCHOBY LSt
[IOHMMAHWSI CYIIHOCTH HAydHOH KapTHHBI ~MHpa, IPCACTABICHHA 06  OCHOBHBIX
3aKOHOMEPHOCTSIX PAsBHTHS MPUPO/Ibl, B3aUMOCBA3AX 1ENOBEKa C IPHPOIHON Cpefioi, O pojH
XWUMHH B [I03HaHHUH DTHX SaKOHOMepHOCTeﬁ;

03HABATENbHBIE MOTHBBL, HAIpABICHHGIE Ha IOTYYCHHE HOBBIX SHAHMH 1O XUMHH,
HeoOXomuMBIe Ui OOBACHEHHS HaAOJFOJaeMBIX IPOIECCOB H SBIIEHUH, T03HABATEILHOM,
MHMOPMAIMOHHON U YMTATENBCKOH KYIBTYPBI, B TOM HHCIIC HABBIKOB caMOCTOSTENIBHOM paboThI
¢ y4eGHBIMH TEKCTAMH, CIIPABOYHOH JTUTEPaTypOH, MOCTYIHBIMH TEXHAYCCKHMHU CpencTBaMH
rH(pOpPMallMOHHBIX TEXHOJIOTHH;

uHTepec K OOYYeHHIO M NO3HAHWIO, JI0OO03HATENBHOCTH, FOTOBHOCTD H c1oco0HOCTh K
caM00Gpa30BaHHIO, TIPOEKTHOH H MCCIEN0BATENBCKON NEATENBHOCTH, K OCOSHAHHOMY BEIOODY
HAIPABJIEHHOCTH U YPOBHs 00Y4EHHUS B JAbHEHIICM;

4) popMupoBaHHSs KYJIbTYPbI 3/10POBbSL:

OCO3HAHME I€HHOCTH JKH3HH, OTBETCTBEHHOTO OTHOIICHHA K CBOEMY 3[0POBBIO,
YCTAHOBKM Ha 370pOBbIA 00pa3s JKM3HHM, OCO3HAHHE MOCEICTBUI M HENpUsATHE BPEIHBIX
npuBbueK (yHoTpeGieHus ankoronis, HapKOTHKOB, KypeHHs), HeoOXOIMMOCTH COOIIONCHH



npaBi GE30MacHOCTH NpH OOpAlieHHH C XMMHMYECKAMH BEIICCTBAMH B OBITY W pEalbHON
KU3HU;

5) TpyaA0BOr0 BOCIIHTAHHA:

MHTEpeC K IPaKTHYECKOMY H3YHEHHIO npodeccuii ¥ Tpyaa pasaM9HOro Poja, yBaXEHUE K
Tpydy M Ppe3yibTaTaM TPYHOBOH [ESTeNbHOCTH, B TOM HHMCIE HA OCHOBC IPUMEHECHH
[pEeIMETHBIX 3HAaHWH MO0 XHUMHH, OCO3HAHHBIM BEIOOP HHIAMBUAYAIBHOH TPaeKTOPHH
TIPOJOIDKeH:sT 00pa3oBanys ¢ Y4€TOM JMYHOCTHBIX HHTCPECOB H CIIOCOOHOCTH K XMMHH,
OOIECTBEHHBIX MHTEPECOB M MOTPeGHOCTEH, YCIEeIIHON npobeccuoHaNbHOH NEATE/IBHOCTH U
pa3BUTHsS HEOOXOIMMBIX YMEHUH, TOTOBHOCTH aaITHPOBATLCS B npodeccHoHaIbHOM Cpesie;

6) 3KOJIOTHYECKOT0 BOCTIHTAHNS:

9KOJIOTHYECKH TenecoobpasHoe OTHOIIEHHE K IIPUPOJE KaK UCTOUHUKY JKH3HH Ha 3emue,
OCHOBe €& CyLIEeCTBOBaHUs, OHUMAaHUE NEHHOCTH 3[I0POBOTO H 6ezomacHoro obpasa JKH3HH,
OTBETCTBEHHOE OTHOIIEHHME K COOCTBeHHOMY (H3HYECKOMY M IICHXHYECKOMY 310POBBIO,
0CO3HAHME IEHHOCTH COOMIOIEH s IpaBu 6€30IacHOT0 MOBE/ICHHSA TIPH paboTe ¢ BEIIECTBAMH,
4 TaloKe B CHTYaIMAX, yTPOXKAIOIIMX 3A0POBLIO U KHU3HH JIEOZCH;

CIIOCOGHOCTH TIPHMEHSTh 3HAHHMS, MOJNyYaeMble NPH H3YICHHA XHMHMH, IS PEIICHHA
33724, CBA3AHHBIX C OKPYIKAIOLIeH PUPOHOM CpeoH, U IIOBBIICHHUS yPOBHI 9KOJIOTHYECKOH
KyJBTYpbl, OCO3HAHHSA [JI0OAILHOTO XapaKTepa SKOIOrH4eCKIX mpobieM U IyTe# UX PeIICHHA
II0CPEICTBOM METOJOB XHMHH, 9KOJIOTHIECKOrO MBIIICHHA, YMEHUA pPYKOBOJCTBOBAThCS UM B
[103HABATENHHOM, KOMMYHHKATABHOM U COLMANBHOM IPAKTHKE.

METAIIPE/IMETHBGIE PE3YJIbTATBI

B cocraBe METANpPEAMETHBIX PE3yJIbTaTOB BBIICIAIOT 3HATUMBIC VLA bopMHEpOBaHUA
MHPOBO33PEHHs OOIICHAYYHBIE TOHATH (3aK0OH, TeopHs, NPUHIIKI, IUIIOTE3a, baxT, cucrema,
IPOLIECC, SKCIIEPHMEHT M APYroe.), KOTOPhIe UCIOJIB3YIOTCA B eCTECTBEHHO-HAYIHBIX YUeOHBIX
npeMeTax | I03BOJIIIOT Ha OCHOBE 3HAaHMU U3 3TUX IpeaMeTOB HOPMUPOBATH NPEICTABICHAC O
[IeJIOCTHOY Hay4HOU KapTHHE MHpa, U YHHUBEPCAIbHBIC yueOHple neficTBus (MO3HABATEILHEIE,
KOMMYHHKATHBHbIE, PETyNATHBHbIE), KOTOPBIE obecrieunBaroT (HOPMUPOBAHUE TOTOBHOCTH K
CAMOCTOSTEILHOMY TIAHUPOBAHMIO ¥ OCYLIECTBIICHHIO yueOHOM! e TeTbHOCTH.

[Mo3HaBaTelbHbIE YHABEPCAIbHBIE yueOHbIe 1efiCTBAS

ba3oBble JOrH4YecKHe JeiicTBHA:

YMEHHsI WCIIONB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHHS TIPH OCBOCHHH 3HaHUH:
PACKpPBIBATh  CMBICH ~ XHMHMHYECKUX MOHSTHH (BBIEENATH HX XapakTepHble MpH3HAKH,
yCTAaHABJIMBATh B3aUMOCBA3B C IPYTUMH IOHATHSAMHE), HCIIOJIB30BATh TIOHATHS [l OOBSICHEHUS
OTIeNBHBIX (AKTOB W SIBICHWH, BHIOMpATh OCHOBAHWS H KPHUTEPUM JUIA KiaccH(pUKaum
XMMHYECKHAX BEIECTB U XMMHUECKUX PeakiyH, yCTaHABIMBATD NIPUIMHHO-CIC/ICTBCHHBIC CBA3H
MeXIy 0OBEKTAMU U3YYEHHUS, CTPOUTD JIOTHYECKHE pacCyKICHA (MHIYKTUBHBIE, IETyKTHBHBIC,
I10 AHAJIOTHMHM), JeNTaTh BEIBOJIBI U 3aKITIOYEHH;

yMEHHE [PHMEHATH B MPOLECCE MO3HAHMS MOHATHA (IpeIMETHBIE U METaNpeIMETHEIE),
CUMBOJIMUECKUE (3HAKOBBIE) MOJIENH, HMCIONB3YyEeMBIC B XHMHH, npeoOpa3oBEIBATE IMHPOKO
IPEMEHSEMBIE B XUMHH MOJICIBHBIC MPEACTABICHAA — XMMMUYECKHH 3HAK (CHMBOI DIEMEHTA),
xuMmdeckast (GopMyla W ypaBHEHHE XMMMYECKOM PpeaKuuu — IpH PEICHUH yuebHo-
HO3HABATENbHBIX 3amad, ¢ Yu€ToM OTHX MOJCIBHBIX NpeicTaBleHUH BBUBILATE H
XapaKTepu30BaTh CYIIECTBEHHBIC MPU3HAKH H3ydacMbIX 00BEKTOB — XUMHUYECKHX BEIIECTB U
XMMUYECKHX pEaKluii, BBIABIATE 00IMe 3aKOHOMEPHOCTH, IIPUYHHHO-CIIEJICTBCHHBIC CBA3M U
TIIPOTHBOPEYHS B H3y4aeMbIX MPONECCax U ABJICHIAX.

Ba3oBble HCCIEN0BATE/ILCKHE NeifiCTBHM:



YMEHHE HCINOJB30BaTh MOCTABIEHHBIC BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHHA, 4
TaKke B KauecTBe OCHOBBI Uil (DOPMHPOBAaHMs THMIIOTE3BI IO TNPOBEPKE NPaBUIBHOCTH
BBICKA3BIBAEMBIX CY KICHHH;

mpHOGpETEHrE ONBITA N0 IIAHMPOBAHWIO, OPraHM3alid W MPOBEJCHUIO YUICHHYCCKHX
SKCIIEpUMEHTOB, yMEHHE HaOII0AaTh 3@ XOMOM [POLECCa, CaMOCTOSATEIIBHO IPOTHO3KPOBATE €TI0
pe3ynbTaT, (opMyIHpoBaTh 00O0CIIEHHS M BBIBOABI 1O pe3yJNbTaTaM MPOBEACHHOTO OIIBITa,
HCCIIeI0BAHMS, COCTABIIATE OTYET O IIPOJICNaHHOM paboTe.

PaGora ¢ undopmanmeii:

yMeHHE BBIOHpPaTh, aHATM3MPOBATh ¥ HHTECPIPETHPOBATH H“H(OPMAIHIO Pa3sIMYHEIX BAIOB
u GOpM MpeACTaBIeHHUs, OMy4aeMYO U3 Pa3HBIX HCTOYHHKOB (Hay4HO-TIONYJISIpHAS JIUTEpaTypa
XMMHUYECKOTO COJEPIKAHMS, CIIPABOYHBIE MOCOOUS, PECypCHI WuTtepHeTa), KpPHTHYECKH
OLIEHHBATE IPOTHBOPEUYUBYIO H HEJIOCTOBEPHYIO HH(OPMAITHIO;

yMeHuUe IPUMEHSTH Pa3MYHbIe METO/IBI U 3aPOCHI IIPH MOMUCKE 1 ot6ope uHGOpMALIUY H
COOTBETCTBYIOIIHX JAHHEIX, HEOOXOAUMBIX IS BBINOITHCHHA yueOHBIX 1 I03HABATENbHBIX 3224
OTpeNIeNIEHHOr0 THIA, TPHOOPETEHHE OmbITa B 061acTH WMCIONB30BaHKST HH(OPMAHOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTMH, OBJa/IeHUe KyIbTYPOi aKTHBHOTO MCIIONB30BAHMA pasiMIHBIX
TOHCKOBEIX CHCTEM, CAMOCTOSITENLHO BHIOMpaTh ONTHMATBHYIO (OpMY TMpPEICTaBICHHS
pHQOPMAIIMM ¥ HMIUIOCTPHPOBATh pellaeMble 3a/add HECIOXHBIMA CXEMaMU, IparpaMMaMH,
apyramu hopmamu rpaguKy B HX KOMOMHALIMAMM;

YMCHHE HCIONB30BAaTh M @HAIU3MPOBATH B IPOLECCE yueOHOM ¥ HCCIIeN0BaTENbCKOM
NEeSTENBHOCTH HHPOPMALHIO O BIMSAHUE MPOMBIIIICHHOCTH, CENECKOr0 X03g#CTBA ¥ TPAHCIIOPTA
HA COCTOSIHME OKPYIKaoIell IPUPOIHON CPesibl.

KOoMMYHHKATHBHbIE YHHBEpCAbHbIe yie0HbIe 1eiiCTBUS:

yMeHMs 3ajaBaTh BOTpPOCH! (B Xonme numaora u (4n¥) JUCKYCCHHM) IO CYIIECTBY
obcyxaaemoit TeMbl, (OPMYyTMpOBATH CBOHM MPEATIOKCHHA OTHOCHTCILHO BBITIOJTHEHHUS
[IPEeI0KEHHOM 3a/1a4H;

YMEHHS PEJICTABJIATH Oy ICHHBIE PE3Y IbTATEI MTO3HABATENLHOM JESTENBHOCTH B YCTHBIX
Y [MCBMEHHBIX TEKCTax; MenaTh MNPE3eHTAlMIO PEe3yJbTaToOB BBINOJIHCHUS XHMHYECKOTO
9KcrepuMenTa (7abopaToOpHOro OIbITa, naboparopHOH pabOTHI 1O HCCIENOBAHUIO CBOMCTB
BEIeCTB, y4e6HOTr0 IIPOCKTa);

yMeHHsS y4eOHOro COTPYIOHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM TO3HABATENBHOU U
HCCIIENOBATENBCKOM JIESITEIPHOCTH MPH PELICHUH BOSHUKAIOMIMX npobieM Ha OCHOBE y4&Ta
06X HHTEPECOB M COINTACOBAHMS MO3HIMH (o6cyxnenus, 0OMEH MHEHUSIMH, «MO3TOBBIC
IITYPMEI», KOOPAMHAIUS COBMECTHBIX JCHCTBUH, ONPEACIICHIE KPUTEPUEE 110 OIlEHKEe KaueCcTBa
BBITIOJTHEHHOM paboTH! U IPYTHeE).

PeryassiTHBHBIE yHHBEPCAJIbHbIE yueOHBIE JeHCTBHA:

yMEHHE CAMOCTOSITENBHO OTPEEILITh eI AEATENbHOCTH, IIAHAPOBATE, OCYINECTBIATE,
KOHTPOJIMPOBATh M TPM HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO ACATEILHOCTE, BHIOHpATh
panbonee >(QdeKTHBHBIE  CIOCOOBI  PEIIECHUA yueOHBIX W IIO3HABATENBHBIX  3ajad,
CAMOCTOSTETBHO COCTABISTh MM KOPPEKTHPOBATH MPEIJIOKCHHEIH AlrOpATM HeUCTBUM TIPU
BLIMONHEHUH 3aJaHUi ¢ YYETOM TMONyYeHHS HOBBIX 3HaHMH 00 H3YydaeMbIX o0BexTax —
BEIeCcTBax M PeaKIysX, OLlEHUBATh COOTBETCTBHE IOJIYIEHHOIO pe3ylibTara 3asBJICHHOM LENH,
yMeHHe HCIOJb30BaTh M aHATM3UPOBATE KOHTEKCTBI, IPETIaracMble B yCIIOBHH 3aaHuH.

[IPEAMETHBIE PE3YJIBTATHI

B cocTaBe NpEIMETHBIX PE3yJIbTATOB IO OCBOSHHIO 00A3ATENBHOTO CONCPKAHHA,
YCTAHOBJEHHOTO JlaHHOH (enepambHoi  pabouei MpOrpamMMoOi, BBIZIENSIOT: OCBOCHHBIE



o0ydJalomuMucsl HayuHble 3HAHMA, YMEHHA H criocobsr  AeffcTBHM, CcHeMUMHYECKHE UL
npeaMeTHOM o0nacTu «XuMHs», BUIB ACATCIBHOCTA TO MOJIy4EHHIO HOBOTO 3HAHHMA, €rO0
MHTEPIPETAIWH, IPe0OPasoBaHKI0 i NPUMEHEHNIO B Pa3/IMTHBIX y4eOHBIX ¥ HOBBIX CHTYaIUAX.

K xomiy oby4eHus B 8 kiacce IpeJMETHBIE PE3YJIBTATEL HA 0a30BOM YpPOBHE JIOJDKHBI
oTpaXaTh c)OPMEPOBAHHOCTE y 00YHAIONIMXCS YMEHHU:

PacKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHI: aTOM, MOJIEKyJa, XUMHYECKUH
97eMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE BEIISCTBO, CMECH (omHoponHas H
HEOIHOPO/IHAs), BAJEHTHOCTh, OTHOCHTENbHAS ATOMHAd H MOJIEKyJIIpHas macca,
KOIIMUECTBO BEIIECTBA, MOIb, MOJSpHAs Macca, MaccoBas JONL XMMHHUECKOIO
yIeMEHTa B COGIMHEHHH, MOJSPHBIi 00BEM, OKCHI, KHCJIOTa, OCHOBAHHME, COIb,
IEKTPOOTPUIATENBHOCTD, CTEIEHD OKHCIICHNS, XUMUHECKasd PEAKIIHA, KraccuuKanys
peaKI|ii: peakiiy COEIMHEeHN), PEaKuy PasIONCHI, peaKIuy 3aMeNICHUS, PeaKun
obMeHa, 3K30- U SHIO0TEPMHUCCKUE PEaKIiy, TeroBo 3G (deKT peaxiyy, SIpo aToMma,
5JI€KTPOHHBIA CJIOH aromMa, aTroMHas opbuTanb, pajHyc aroma, XHMH4YecKas CBA3b,
MoNspHas ¥ HENOJspHas KOBAICHTHAST CBA3b, HOHHAT CBS3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBas A0/ BEMIECTBA (IpolleHTHAS KOHIIEHTPAIIKS) B PaCTBOPE;
WIUTIOCTPUPOBATE B3aMMOCBSI3b OCHOBHBIX XMMHYCCKAX NOHATAN W TPUMEHATH I3TH
TIOHATHSA TIPY OTIMCAHWH BELIECTB U MX [peBpalleHuH;

HCIIONB30BaTh XHMHUYECKYIO CHMBOJIMKY Ui COCTaBICHHA dopMyn BemieCTB H
ypaBHEHMH XUMUIECKHX peaKIuit;

ONpeJIeNsTh BAJEHTHOCTh ATOMOB J/ICMCHTOB B GUHAPHBIX COCIUHEHUSX, CTEICHB
OKMCIIGHHS DJEMEHTOB B OWHADHBIX COENMHEHHAX, NPHHAICHKHOCTH BEIIECTB K
ONIpElEeNIEHHOMY  KJIaccy coemuHeHud 1o (QopmymaM, BHL XHMHYECKOH CBSI3H
(KOBaJEHTHAS ¥ HOHHAs) B HEOPraHM4ECKUX COETMHEHHX;

packpeiBaTh CMbICT [1epHOIMIECKOrO 3aKOHA II. I. Menneneesa: NeMOHCTPHPOBATH
[OHUMaHWe IEPHOIMIECKON 3aBUCHMOCTH CBOMCTB XUMHYECKUX I3JIEMEHTOB OT HX
[oNMOXeHUs B IlepHOAMYECKON CHCTEMe, 3aKOHOB COXPaHCHHS MacChl BEIIECTB,
[IOCTOSHCTBA COCTAaRa, ATOMHO--MOJIEKY/IIPHOTO YUCHHS, 3aKOHA ABorajpo;
OIMCHIBATh U XapaKTepu3oBaTh TaOMIMIHYIO dopmy IlepHonnyecKod CHCTEMBI
XAMUUECKIX 2JIEMEHTOB: pa3jidyaTh MOHATHS «TJaBHas IOATpyNna (A-rpynma)» “
«nobounas moxrpynma (B-rpynma)y, Mamble W OONBIIHE IEPHOABL, COOTHOCHTR
0G0o3HAueHHS, KOTOpsIe uMmetores B Tabmuue «lleprouteckas cucreMa XUMHYECKUX
snementos JI. 1. Menzeneesay ¢ UMCIOBEIMHE XapaKTePUCTHKAMU CTpOEHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (cocTaB M 3apsan AApa, obIee YHCIO DJIEKTPOHOB H
pacipe/eneHue uX Mo dIEKTPOHHBIM CITOSIM);

x1accHGUIHPOBATE XUMHUYECKHE IEMCHTEI, HEOPraHHECKHE BEIIECTBA, XUMHYECKUE
peaxiuu (O YMCIy M COCTaBy yYAaCTBYIOIHMX B pCakiliy BEIIECTB, 10 TEIJIOBOMY
s dexry);

XapaKTepu30BaTh (omuceIBaTh) OOLIHE XMMUYECKUE CBOMCTBA BEIIECTB PasIMYHBIX
KIacCOB, TOATBEpXKIas  OINMCAHHE TPUMEpPaMH  MOJCKYJLIPHBIX ypaBHEHUH
COOTBETCTBYIOMIMX XUMHUUECKUX PEaAKIHH;

[IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KayeCTBEHHOI'0 COCTaBa,
BO3MOJKHOCTH TIPOTEKAHMS XUMHYECKUX NpeBpAIICHUN B PA3/IMUHBIX YCIOBUAX;
BBIUNCIISTh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAcChl BEILIECTB, MaccCOBYIO
JIOJTF0 XEMHUYECKOr0 JIeMEHTa 110 (opMyJie COeIUHEHHUS, MacCOBYIO JOJIIO BEIECTBA B
pACTBOPE, TPOBOJUTE PAcHETHI 10 YPABHEHHIO XUMHYECKOH peaKiuu;



MPUMEHSATb OCHOBHBIE OTEPALMH MBICTUTENILHOM IeATeIbHOCTH — aHAIU3 U CHHTES,
cpaBHeHHe, 0000IIeHNEe, CHCTEMATH3ALMIO, Kiaaccu(pUKaLuIo, BBIBICHUE PHIMHHO-
-CIIEJICTBEHHBIX CBSI3€H — TS M3ydeHHs CBOWCTB BEIICCTB W XUMHICCKHX peaKIyi,
eCTEeCTBEHHO-HAy4HBIE ~ METOAbl ~ TO3HAHMA  — HaOmo/leHue,  H3MEPEHHE,
MO/IETHPOBAHNE, JKCIEPUMEHT (PealbHbIH U MBICIICHHBIN);

CeOBATH IIPABMIAM TOJbB30BAHHA XHMHYECKOH TOCYNIOH H 1a60opaTOPHBIM
06GopyoBaHUeM, @ TaKXKe NpaBhiaM OOpameHHs C BEIIECTBAMH B COOTBETCTBHH c
MHCTPYKIUSAMH 110 BBIOJHEHHIO Ta00PaTOPHBIX XUMUTIECKHUX OTBITOB IO Oy YEHHIO
¥ cobHpaHHIO ra3o00pasHeIX BellecTB (BOIOpOAA M KHCJIOPOJa), IPHUTOTOBICHHIO
pacTBOPOB C OIpPE/IETIEHHON MaCCOBO# JoJieil pacTBOPEHHOTO BEIECTBa, TUIAHHPOBATE
1 TIPOBOJUTH XUMHMYECKHE KCIIEPUMEHTEL 1O PaclO3HABAHHIO PAcTBOpOB IIEI0Yel U
KUCJIOT C TOMOIIIBIO MHIMKATOPOB (J1akMyc, peHondTaltenH, METUIOpariK | IpYTHe).

K xoHmy oOyueHus B 9 Kjacce MpeIMETHBIE PE3ybTAThI Ha 6a30BOM ypOBHE JIOJDKHBI
oTpaXkaTh c(OPMIPOBAHHOCTH y 00yHAIOIIMXCS yMEHHI:

pacKpHIBaTh CMBIC] OCHOBHBIX XHMHYECKHX MOHSTHN: XMMUYECKUH 3IEMEHT, aToM,
MOJIEKyITa, HOH, KATHOH, aHHOH, IPOCTOE BEIECTBO, CIOKHOE BEMECTEO, BAJIEHTHOCTD,
3JIeKTPOOTPHUIATELHOCTD, CTENCHb OKMCIICHUS, XUMHHYCCKAs pCaKiii, XAEMUYECcKast
CBA3b, TEIJIOBOM 3Q(EKT peakuuy, MOJb, MOJIApHBIH 00BEM, PacTBOP, SNIEKTPOIHUTEL,
HEANIeKTPOJIMTEL, ONEKTPONUTAYCCKAsd UCCOLHMAIHA, peakii HOHHOTO OOMEHa,
KaTalM3aTop, XHMHYECKOE paBHOBECHE, obparumble W HeoOpaTHMbIe pEaKIuy,
OKHC/IATEIBHO-BOCCTAHOBHTENBHBIE ~ PEAKIMH,  OKHMCIMTENb, — BOCCTAHOBHTCIE
OKVC/ICHHE M BOCCTAHOBIIEHHWE, ALIOTPONHs, am(OTEepHOCTh, XHMHHYECKad CBA3b
(koBasieHTHAs, WOHHAL, MeTa/UIiueckas), KpUCTa/UIMYecKas pemieTka, KOopposud
METAIIOB, CIUIABEL, CKOPOCTh XHMMYECKOH pPEaKiuH, MPEACIbHO JOIycTAMAs
xoruentpamus [TJIK semectsa;

WUTFOCTPHPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUECKAX TIOHATHHA M IPHUMEHATH ITH
IOHSATHS TIPU OTIMCAHUH BELIECTB U MX TpeBpaLICHHAH;

HCIIONB30BaTh XUMHMYECKYIO CHMBONHUKY JUId COCTABJICHHA dbopMyn BelIECTB H
ypaBHEHHH XMMUYECKHX peaKIuii;

OIpeNeNaTh BAICHTHOCTH M CTENEHb OKHCICHHS XUMHUECKHX JJIEMEHTOB B
COeMMHEHHAX Da3UYHOr0 COCTaBa, MPHHAIEKHOCTh BEMICCTB K oIpenenEHHOMY
Kiaccy coefuHeHui mo (popmynaM, BAL XUMHYECKON CBs3U (KOBaJICHTHAs, UOHHA,
MeTaIMueckas) B HEOPraHHYECKUX COCAMHEHMAX, 3apsi HOHa MO XUMHYECKOH
dopmyite, XapakTep Cpesl B BOJHBIX PacTBOpax HEOPTaHWYECKHX COEIMHEHUH, THII
KPHCTAIUTAYECKON PEETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbICT [leprouIeckoro 3akoHa JI. Y. Menpeneena ¥ JIEMOHCTPHPOBATE
ero TOHUMAHHE: OIACHIBATH M XapaKTepH30BaTh TAOIHMIHYIO dopmy Ilepronudeckoi
CcHCTeMBl XHMHUIECKAX OSIEMEHTOB: paslinyaTh MOHATHS «TJaBHAt MOArpyIid (A-
rpynmna)y u «mnobo4Has MOArpyIma (B-rpymma)», Manble @ OONBIIME IMEPUOJEL,
COOTHOCHTH 0O0O03HA4YeHHs, KOTOpPbIE WMEIOTCS B nepuoamdecKoit Tabmmue, C
YHCNOBBIMA XApAKTEPUCTHKAMM CTPOEHHMs aTOMOB XMMUHECKHX JJIEMEHTOB (cocraB u
3apsL s/1pa, OOIIee YHCIO SIEKTPOHOB U PaCIpeae/eHue HX 110 3NEKTPOHHBIM CIIOSIM),
OGBICHSTH OOIIME 3aKOHOMEDHOCTH B H3MEHEHHH CBOWHCTB OSJCMEHTOB M HX
Ccoe/IUHEHH}T B IpeMienax MaibiX TEPHOMOB M [IIABHBIX MOATPYI € y4&TOM CTPOCHHS
HX aTOMOB;



K1accH(DUIUPOBATh XUMHYECKHE 3NEMEHTH], HEOPraHMIECKHE BEIISCTBA, XUMHUIECKUE
peakiud ([0 YHCIy M COCTaBY YYACTBYIOIIMX B PEAKIMH BEIIECTB, IO TEMJIOBOMY
s dexTy, M0 U3MEHEHHUIO CTEIIeHeH OKHCICHUSA XMMUIECKHX 3IEMEHTOB);
XapakTepu30BaTh (ONMHCHBaTH) OOIME M crHenupUYECKHE XMMHUYCCKHEe CBOHCTBA
TIPOCTBIX U CJIOKHBIX BELIECTB, [IOATBEPIKAAs ONUCAHUE NTPUMEPaMK MOJICKYIAPHBIX H
HMOHHBIX YPaBHEHHM COOTBETCTBYIOMMX XUMUYECKUX PEAKITHA;

COCTABIATH YPABHEHHS DIEKTPOIHTHICCKOH AUCCONHAIME KUCIIOT, IIEN0YeH 1 CONeH,
TIOJIHBIE M COKPANIEHHBIE YPAaBHEHHS Peakiuii HOHHOro oOMeHa, ypaBHEHHs peaKlui,
TMOATBEPKNAIOIINX ~ CYIIECTBOBAHME TEHETHYECKOHW CBA3M MEXIy BEIIEeCTBAMU
pa3UYHBIX KI4aCCOB;

pacKpBIBaTh CYIIHOCTH OKHCIHTEIbHO-BOCCTAHOBUTENIBHBIX DEaKLHUi IOCPEICTBOM
COCTaBIIEHMs 3JIEKTPOHHOTO OaaHca 3THX PeaKIyid;

IPOrHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MIPOTEKAHMST XUMHYECKIX MPEBPAIIECHNH B PA3IHIHBIX YCIOBHUSIX;

BBIUKCIIATH OTHOCHTENBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
IOJTE0 XMUMHIYECKOro 3JIeMeHTa 110 HopMyJie COEMHEHNs, MACCOBYIO OO BEIIECTBA B
pacTBOpE, IPOBOJUTH PACUETH] IO YPABHEHHUIO XUMHYECKOH PEaKIliu;

COGIIONATh IIpaBHA TOJb30BAaHWS XUMHYECKOH TOCYnod H  1abopaTOpHBIM
ofopymoBaHueM, a Takke NpaBwia OOpalleHHsl C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIMSAMH [10 BBITOJTHEHHIO JaOOPaTOPHBIX XMMHYECKHX ONBITOB IO MOJyYEHHIO
¥ cOOMPAHHMIO ra3000Pa3HbIX BEIIECTB (AMMHAKA U YTIIEKHCIIOTO rasa);

TIIPOBOJUTE PEAKIMH, TIOATBEP)KIAIONINE KaYeCTBEHHBIN COCTaB PasIMYHbIX BEIIECTB:
PACIIO3HABATE OIBITHEIM IyTEM XJIOPHA-, OpoMuA-, MOAWA-, KapbOHAT-, dochar-,
CHUNMKAT-, Ccynb(ar-, THAPOKCHI-HOHBI, KATHOHbI AMMOHHS W HOHBI HM3YYCHHBIX
METAJUIOB, IPHCYTCTBYIONIHE B BOIHBIX PACTBOPAX HEOPraHUYECKHUX BEIIECTB;
NPUMEHATH OCHOBHBIE OIEPALMH MBICTHTEILHON IEATENBHOCTH — aHAlIM3 U CHHTES,
cpaBHeHHe, O00OOIIEHHME, CHCTEMAaTH3allWiO, BBIIBICHUE IPHYMHHO-CIEICTBEHHBIX
CBSI3el — IS W3YdeHMsS CBOMCTB BEINECTB M XMMHYECKAX PEAKUHil, eCTECTBEHHO-
HAy9HbIE METOABI II03HAHMs — HaOmoxeHWe, M3MEPEHHE, MOJEIMPOBaHKE,
9KCIIEPUMEHT (PEaTBHELM B MBICICHHBIH).



YYEBHO-METOJUYECKOE OBECIIEUEHHUE OBPA3OBATEJ/ILHOI'O

IMPOIECCA
OBSA3ATEJIbHBIE YUEBHBIE MATEPHAJIBI JIJIS1 YHEHHUKA

o Xumus, 8 knacc/ Mabpuenan 0.C., Octpoymos W.T., Cnagros C.A., AkunoHepHoe oblwecTso «M3aarTensereo
«lpocaeleHuen
https://workprogram.edsoo.ru/work-
METOJUYECKUE MATEPHUAJIBI JJIA YUUTEJISA
o Xumus, 8 knace/ Fabpuensn 0.C., Octpoymos W.T., Cnagkos C.A., AkunoHepHoe obuiecTso «13aaTenberso
«MpocseLueHue»

IIAPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU HHTEPHET
https://workprogram.edsoo.ru/work-

BubnuoTeka LOK https://m.edsoco.ru/
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NOACHUTEJBHAS 3AIIMCKA

[Iporpamma o XMMHUH Ha YPOBHE OCHOBHOr0 00Iero 00pa3oBaHUs COCTABIEHA HA OCHOBE
TpeboBaHMi K pe3ynbTaTaM OCBOEHHMS OCHOBHOH 00pa3zoBaTelbHON NporpamMMbl OCHOBHOI'O
obmero obpasoBanus, npencrasineHuplx B ®T'OC 000, a Taxke Ha OCHOBE (enepatbHON
paboueil mporpaMMbl BOCIHMTAHHS W C YIETOM KOHLENIMH IPETOAaBaHus yueOGHOTO MpeaMeTa
«Xumusi» B 00pasoBaTenbHBIX Opranusanusx Poccuiickoit denepanuy.

[Iporpamma no xumuu A2€T NpeACTaBICHHE O Iensax, obmiel crpareruu o0yueHus,
BOCITUTAHMS M DPa3BUTHA OOYy4YarOIIMXcs CpejacTBaMM y4eOHOro IpeaMeTa, yCTaHABIMBAET
00s3aTeNbHOE MIPEeMETHOE COAepIKaHue, [peaycMaTpUBAET PACIPEACICHUE ero Mo KiaccaMm U
CTPYKTYPHPOBAHHE IO pa3zienaM U TeMaM IIPOrpaMMBbl 10 XUMHUH, OIPEIEIseT KOJHIECTBEHHEIE
U KAueCTBEHHBIE XapaKTEPUCTUKH CONEPIKAHUS, PEKOMEHIYEMYIO IIOCIIeA0BaTENbHOCTD
M3YUEHHs XUMHHU C YUETOM MEXIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBS3€H, JIOTUKH y4yeOHOTro
mpoliecca, BO3pacTHBIX 0coOeHEOCTell 00yYaroImxcsl, ONPeNeseT BO3MOXKHOCTH IpeaMeTa s
peanusaniy TpeOOBaHUH K pe3ynbTaTaM OCBOEHMS OCHOBHOM 00pa30oBaTeNbHOM IpOrpamMMel Ha
ypOBHE OCHOBHOTO 06111er0 06pa3oBaHus, a Takike TpeOOBaHHH K pe3yabTaTtaM 00y4eHHs XUMHH
Ha YypOBHE IleJiell W3y4eHHs TpeJMeTa H OCHOBHBIX BHIOB y4e€OHO-NIO3HABATEIBEHON
JEATENLHOCTH 00yYArOIIerocs 0 OCBOSHHIO Y4eOHOro CONEpIKaHuUsI.

3HaHue XUMHUH CITYXKUT OCHOBOM Iist ()OpMHPOBAHHSI MEPOBO33PEHHS 00yHAarOIIErocs, ero
IIpeICTABIEHHH O MaTePUANBHOM EJIMHCTBE MUPA, BAYKHYIO POJib HIPAIOT (hOPMUPYEMBIE XUMHEH
MIpeCTABICHHUs O B3aUMOIPEBPAIICHUAX HEPIUK U 00 3BOIIONMK BEILIECTB B MIPHPOJE, O MyTIX
pelienusi Trno0anbHBIX [pob6ieM yCTOMYMBOrO pasBUTHs —YENOBEYECTBA — CBHIPbEBOH,
SHEPTreTHYECKOM, MAINEBOH U IKONOrHIeckoi 6e30macHoCTH, IpodIeM 3ApaBOOXPaHEeHHMS.

W3yyenue xumuu:

criocobCTBYET pealu3aldd BO3MOXHOCTEH JUIl CcaMOpasBHTHA H  (OpMHpOBAHMS
KYJIBTYPBI JIAYHOCTH, €& obmmeil # (yHKIHOHAILHON rPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHKE MBILLIEHHS W TBOPYECKUX CIIOCOOHOCTEH 00ydarommxcs,
HAaBBIKOB WX  CaMOCTOATENBHON  y4eOHOM  AEATENBHOCTH,  OKCIEPUMEHTAIBHBIX U
HCCIIE0BATENIbCKUX YMEHUH, HEOOXOJMMBIX Kak B TIIOBCEJHEBHOM JKM3HH, TaKk H B
npodeccHoHaTbHON JeATENbHOCTH;

3HAKOMHT CO CHEUH(GHUKOM HAYYHOTO MBIIUICHHUS, 3aK/IaJbIBAET OCHOBBI IEIOCTHOTO
B3IUIS/IA HA EMHCTBO MIPUPOJIbI i YENOBEKa, SIBJIAETCS OTBETCTBEHHBIM 3TAOM B (POPMHUPOBAHUH
€CTECTBEHHO--HAYYHOH rpaMOTHOCTH 00yUarOmUXCs;

crnocobeTByeT (OPMHPOBAHHIO LEHHOCTHOIO OTHOLICHHS K €CTECTBEHHO--HAy4YHEIM
3HAHUAM, K TIPUPOJE, K YENOBEKy, BHOCHT CBOH BKJaJ B OJKOJOrHYecKoe oOpa3oBaHHE
oby4aromuxcsl.

JlanHble HampaBaeHus B OOyYeHHH XUMHE OOecreunBaroTcs CHelU(UKON COxepXKaHHs
yuebHOro TIpeaMeTra, KOTOpPBIH SBISETCA TEJarorM4ecKd aJalTHPOBAHHBIM OTPaKCHHUEM
Ga30BO# HAYKH XMMHHU Ha ONIpe/IeIEHHOM dTarne e€ PasBUTHS.

Kypc XMMHH HA ypOBHE OCHOBHOrO oOmero oOpa3oBaHHs OPHEHTHPOBAH Ha OCBOCHHME
00YUarOIHUMKCS CHCTEMBI NIEPBOHAYATBHEIX TIOHATHH XMMUM, OCHOB HEOPTaHWYECKOH XHUMHH H
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TIOHATHH OpPraHUYeCcKoi XUMHUH.

CTpyKTypa COIEp)KaHWs MPOrpamMMbI 110 XMMHHM C()OPMHPOBaHA Ha OCHOBE CHCTEMHOIO
nozxona K eé msyueHuio. ComepikaHue CKIaIbIBAETCS M3 CHCTEMBI MOHATHH O XHMHYECKOM
5JIEMEHTe W BEIECTBE M CHCTEMBI MOHATHH O XMMH4YECKOH peakuuu. OOe 3TH CHCTEMBI



CTPYKTYpPHO OpraHM30BaHBl IO TPHHIMITY IOCIEN0BATEIHHOIO pPa3BUTHS 3HAHWH HAa OCHOBE
TEOPETUYECKHX [IPEJCTABICHUHI Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJIAIPHOI0 YYE€HHUS KaK OCHOBEI BCEI'0 €CTECTBOIHAHMUS,

— [lepuonuueckoro saxona JI. M. Menzeneesa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHS O CTPOCHUHU aTOMA U XUMUYECKO#t CBA3M,

— NMIPEZICTABIICHHIT 00 3/IEKTPOIMTHIECKOH JMCCONMAIIMH BEIIECTB B PACTBOPAX.

Teopernyeckue 3HaHMS pPAacCMATPHBAIOTCS HA OCHOBE OSMITMPHYECCKH IONYYEHHBIX H
OCMBICIICHHBIX ()AKTOB, Da3BHBAIOTCHA IIOCHEOBATENBHO OT OJHOTO YPOBHS K JPYromy,
BBINONIHSSL (DYHKIMU OOBACHEHHS M IIPOTHOWPOBAHWS CBOWCTB, CTPOCHHS H BO3MOXHOCTEH
IPaKTUYECKOTO MPUMEHEHUS U TOTyYSHUs H3Y4aeMEBIX BEIECTB.

OcBoenue MporpamMmbl 10 XHMHH CIOCOOCTBYeT (GOPMHPOBAHHIO IIPENCTABICHHI O
XMMHYECKOH COCTABILIONICH HAyYHOM KapTHUHBI MHpa B JIOTUKE €& CHCTEMHON NpPHpPOIEL
[ICHHOCTHOI'0 OTHOLICHHS K HAYYHOMY 3HAHHIO M METOJaM IIO3HAHUs B HAyKe. M3yueHue XUMUn
MNPOHCXOJUT C TMpPHUBJICYEHHEM 3HAHMH M3 paHee M3YYCHHBIX Y4eOHBIX MPEIMETOB:
«Oxpyxarormuii Mup», «Bronorus. 5-7 knaccel» u «dusuxa. 7 Kacey.

[Ipy u3y4enny XUMUY IPOMCXOAUT (DOPMHUPOBAHKE 3HAHMI OCHOB XHMHYECKOH HAYKH KaK
00/1acTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTHYECKOM JEATEILHOCTH YeJoBeKa M KaK OIHOTO
U3 KOMIIOHEHTOB MUPOBOW KyJIbTYphlL. 3ajada yd4eOHOro IpeaMeTra COCTOUT B (OPMHUPOBAHHH
CHCTCMBI XHMHYECKUX 3HAHMH — BAKHEHINUX (DAKTOB, MOHATHM, 3aKOHOB M TEOPETHYECKHX
MOJIOJKEHHUHM, JOCTYNHBIX 000OImEHHH MHpPOBO33PEHUECKOTO XapakTepa, sA3bIKAa HAyKH, B
NPHOOIIEHUH K HAyYHBIM METO/[aM ITO3HAHHMS IIPU U3YUEHUH BEIIECTB U XUMHUIECKHUX PEaKInii, B
(GOpPMHpPOBAHMM M pPA3BUTUM TO3HABATEIBHBIX YMEHHH M WX TPUMEHEHWH B y4eOHO-
O3HABATENBHOM U yuyeOHO-MCCIIEN0BATENBCKOH NEATeIbHOCTH, OCBOCHUH MpaBuil 6€301MacHoro
oOpalleHus ¢ BeIeCTBAMY B [IOBCEHEBHOM YKU3HH.

ITpy m3ydeHMm XHMMHM Ha ypOBHE OCHOBHOTO 00Iero o0pa3oBaHus BaKHOE 3HAUEHHUE
NpHoOpey TaKue Ienu, KaK:

— (hopMHpOBaHUE MHTE/UIEKTYalbHO Pa3BHTOH JTUYHOCTH, FOTOBOM K caM000pasoBaHMIO,
COTPYIHHYECTBY, CaMOCTOATENBHOMY NPHHATHIO pELICHUH, CIOCOOHOM ananTHpPOBATBCS K
OBICTPO MEHSIOMIMMCS YCIOBUSM JKU3HH,

— HampaBIEHHOCTh OOyYeHHs Ha CHCTeMaTHYecKoe mpuoOImeHne o0yyaommxes K
CAMOCTOSTENLHOH TIO2HABATENEHON AedaTe]IEHOCTH, HayYUYHEIM MeTOOdamM IMIO3HAHHA,
(opMHpYyIOLIMM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUWY;

— ofecrieyeHue ycCIOBUM, CIOCOOCTBYIOIMHX NPHOOpPETEHHIO O0YYArOMMMHCA OIBITA
pa3sHo00OpasHON MeATeNBHOCTH, MO3HAHUS M CaMONO3HAHMS, KIFOYEBHIX HABBIKOB (KIHOUEBBIX
KOMIIETEHIIH), UMEIOIIMX YHUBEPCAIBHOE 3HAYEHHE IS PA3IMYHBIX BUOB JEATEIBHOCTH,

— (popmupoBanue oOmel QyHKIMOHATBLHOM B €CTeCTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
YUClie YMEHUH OOBACHATH M OLEHWBATH SBICHUS OKPYIKAIOIIEr0 MEpA, MCIONL3YS 3HAHHS U
ONBIT, TIONYYEHHBIE IIPH H3YUYEHUH XHUMHH, TPUMEHSATh HMX IPH pEIIeHWH MNpobiieM B
HOBCEIHEBHON MU3HH U TPYIOBOH JEATEIEHOCTH;

— (opmupoBaHuE y 00ydaroNMXCs I'YMaHHCTUIECKHX OTHOIIEHHH, IIOHUMAHUS [IEHHOCTH
XUMHUYECKHX 3HAHMH 71 BBIPAOOTKH SKOJOTHMYECKH 11eeco00pa3HOro MOBEACHHS B OBITY U
TPYIOBOH HEATENILHOCTH B LIEAX COXPAHEHMsI CBOErO 3/I0POBbS M OKPYIKAOIIeH IPHpPOIHOM
CpeJibI;



— pasBHTHE MOTHBALMHY K 00Y4EHHIO, CIOCOOHOCTEH K CAMOKOHTPOITIO M CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHs OOLIEYENOBEYECKUX IEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOODPY
INpOQWUIIS ¥ HAIPABICHHOCTH NAaTbHEHIEro o6yueHus,

OOmee umcnO 4acoB, OTBEAEHHBIX I M3YYEHHS XUMUM HA YPOBHE OCHOBHOrO 0OIIero
obpa3oBanus, cocraensieT 136 yacos: B 8 knacce — 68 yacos (2 yaca B Hezlenmo), B 9 Kiacce — 68
4acoB (2 yaca B HEIEIIO).



COJEPKAHHUE OBYYEHMSI

9 KJIACC

BemecTBo B XUMHYecKast peaKius

[lepuomnaeckuét 3akoH. Ilepuommueckast cuctemMa Xummueckux osnementos J[. U.
Menpeneesa. CrpoeHme aTroMoB. 3aKOHOMEPHOCTH B H3MEHEHWH CBOMCTB XHMHUYECKHX
OJIEMEHTOB IIEPBBIX TPEX IMEPUOJOB, KAIWS, KATBLUS M HUX COEOWHEHHH B COOTBETCTBHH C
TIOJIOYKEHHUEM 3JIEMEHTOB B [leproandeckoil cucTeMe U CTPOSHHEM MX aTOMOB.

Crpoenue BemmecTBa: BHIBI XHMHYECKOH CBA3M. THIBI KPHUCTAIUIMYECKHX PEMIETOK,
3aBUCHMOCTE CBONCTB BEINECTBA OT THIA KPUCTAUIMYECKOH PEIIETKH M BHAA XHMHYECKOH
CBSI3H.

Knaccuukanuss ¥ HOMEHKIAaTypa HEOPraHWYeCKHX BelIeCTB. XHUMHUUYECKHE CBOMCTBA
BEILECTB, OTHOCSIIUXCS K Pa3iMYHBIM KJaccaM HEOPraHHYeCKHX COENMHCHWM, reHeTHYecKas
CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccuduxanus XuMAYECKHX PEakIHil M0 pa3IMdYHbIM IpH3HAKAM (II0 YHCIy W COCTaBy
Y9aCTBYIOIIMX B PEAKIMH BEINECTB, 0 TEIIOBOMY 3((eKTy, 1m0 H3MEHEHHIO CTelleHeH
OKHCITCHHS XMMHUYECKUX 3JIEMEHTOB, 110 0OpaTHMOCTH, IO YYacTHIO KaraiusaTropa). JK30- U
SHIOTEPMHYECKHE PEaKIy, TEePMOXUMUICCKUE YPABHEHHS.

[Tonatue o cxopoctu xumudeckod peaxuuu. [lonatue o6 oOpaTUMBIX 1 HEOOpPAaTHMBIX
XUMUYECKMX peakuusx. [IoHATHE O TOMOTEHHBIX M TeTepOreHHbIX peakiusx. [loHstHe o
kaTamu3e. [loHSATHE O XWUMHUYECKOM paBHOBecHH. DaKTOphI, BIHUSIONIHE HA CKOPOCThH
XMMHUECKOH peakiii U MOJOKEHHE XUMHUECKOT0 PABHOBECHSL.

OKHUCITUTETbHO-BOCCTAHOBUTE/IbHBIE PEaKIUK, SJIEKTPOHHBIM OamaHC OKHCIUTEIHHO-
BOCCTAHOBHTENbHOM peakiuu. CocTaBlieHHE ypaBHEHHH OKHCIMTEILHO--BOCCTAHOBUTEIBHBIX
peakInii C UCIIOJBE30BAHUEM METO/1a JIEKTPOHHOro Oananca.

Teopust SMEKTPONUTUYECKON AUCCONMAIMHA. DIEKTPOIUTEL U HEINEKTPOIUTEL. KaTHOHEL,
aHWOHBI. MeXaHW3M MHCCOLMAIlAM BEIIECTB C pPA3JUYHBIMM BHIAMH XHMHYECKOH CBS3H.
Crenens muccouuanuu. CUIpHBIE U Cl1adble 3JIEKTPOIUTHL

Peaxruu wOHHOTO OOMEHa. YCIIOBHs NPOTEKAHHS peakluidi MOHHOrO oOMeHa, IOJIHBIE H
COKpAIEHHbIE WOHHBIE ypaBHeHHs peakuuil. CBOWCTBa KHUCJIOT, OCHOBAaHHMH M COJledl B CBETe

HpeAcTaBIeHHit 00 3JIeKTPONUTHUYECKON aucconmanu. KadecTBeHHBIE peakIWH Ha HOHEL
[ToHsiTHE O THIPOIIU3E COJIEH.

Xumuueckuii IkcnepumMeHm:

O3HAKOMJIEHWE C MOMEISIMH KPHCTAUIMYECKUX PEIIETOK HEOPraHWYeCKUX BEIUIECTB —
MeTaljIoB M HemetautoB (rpadgura W anMasa), CIOXKHBIX BELIECTB (XJIOpHIA HATpHs),
HCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMMYECKOH peakIMH OT BO3AEHCTBHS pasiM4YHBIX
(bakTopoB, HCCIIEIOBaHUE 3NEKTPOIMPOBOJHOCTH PACTBOPOB BEILIECTB, IpOLEcca JUCCOMMAMU
KHCIIOT, INeiodeii u cojieit (BO3MOMKHO MCIIONIb30BAHHE BUIEO MATEPHAIOB), MPOBEIECHUE
OTBITOB, WUIIOCTPHPYIOIIMUX IPHU3HAKH MPOTEKaHWs peakuuil moHHOro obmena (oOpasoBaHue
ocajika, BBHIIENEHHE raza, 00pa3oBaHHUE BOJBI), OIBITOB, WIUIIOCTPUPYIOUIUX TIPUMEPEI
OKHCJIATENBHO-BOCCTAHOBUTENBHBIX peakiuit (ropeHue, peakiuy pas3JIONKeHUs, COEAUHEHWHs),
pacro3HaBaHWe HEOPraHWYECKHX BELIECTB C I[OMOINBIO KAYECTBEHHBIX pEaKIMi Ha HOHBI,
peleHne IKCIepUMEHTAIbHBIX 3a/ad.

HemeTaJsIbl U HX COeIHHEHHUS

O6mmas XapakTepuCTHKa ranoreHoB. Oco0eHHOCTH CTPOEHHS aTrOMOB, XapaKTepHBIE
crernenu okucienusi. CrtpoeHue u (U3MYECKME CBOMCTBA IMPOCTBHIX BEIIECTB — . AJIOTEHOB.



XUMHWYECKHE CBOMCTBA Ha IIpPUMEpE XJIopa (B3aUMOIEHCTBHE C MeTallaMH, HEMETallllaMH,
menoyamu). XmopoBogopona. CossiHass KuUCIO0Ta, XHMHUYECKME CBOMCTBA, IOJIyYEHHE,
npuMeHenue. JleiicTBHe XJ10pa U XJIOPOBOJLOPO/ia HAa OPTaHKU3M YeJIoBeKa. BaxkHelue XI0pHIbI
U MX HaXO0X/IEHUE B IPUPOJIE.

O6mas xapakTeprcTHka 3meMeHTOB VIA-rpynnsl. OcoOEHHOCTH CTPOEHHMA aTOMOB,
XapakTepHble cTeleHH okucieHus. CTpoeHuwe u (H3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOpOJa W Cephl. ANIOTPONHbIE MOIM(QHKAIMKM KHCIOPOJa M Cepbl. XMMHUUYECKHE CBOWCTBA
cepsl. CepoBomopon, crTpoeHue, Gu3U4YecKHe W XHUMHUeCKHe CBoMcTBa. OKCHIBI Cepbl Kak
NPENCTABUTENM KUCIOTHBIX OKcuioB. CepHas KucioTa, GU3MYECKHE M XHMHUYECKHE CBOMCTBA
(obmpe Kak TIpeACTaBHTENs Kiacca KHCJIOT H crenuduyeckue). XHUMHYECKHE DEaKIvH,
JeXallde B OCHOBE IPOMBINUIEHHOrO crocoba MoiydeHust cepHoi kucnotel. [Ipumenenue
cepHoit kucnoThl. COM CEpHOM KHCIOTHI, KaueCTBEHHAs peakiys Ha cynbbar-uoH. Haxoxnenue
ceppl ¥ €€ COCNMHEHHH B TpHpoAe. XHMHYECKOE 3arpA3HEHHE OKpPYXKalOIeH Cpesbl
COEMHEHUSIMU cepbl (KHMCIIOTHBIE JOXKIH, 3arps3HeHHe BO3AyXa M BOAOEMOB), CIOCOOEI €ro
MIPeAOTBPALIEHHUS.

O6mas xapakrepucThka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHBIE CTENEHH OKUCIEHHMs. A30T, paCIpOCTpaHEHHE B IIpUpojie, (usnyeckue H
XHMMUECKHE cBoMcTBa. KpyroBopot asora B pHpoje. AMMUAK, ero QU3HYECKUe ¥ XUMUYECKUe
CBOMCTBA, IOMy4YeHue U npumerenHne. Cou aMMOHHS, UX QH3HYECKHE B XMMUYECKHE CBOUCTBA,
npuMmerenne. KauecTBeHHas peakilis HA HOHBI aMMOHHs. A30THas KHCJOTa, €€ IOJNY9CHHE,
(usuyeckue W XUMHUYECKHe CBoOMcTBa (00lIME KaK MpeJCTAaBUTEIs Kiacca KHCIOT H
cnenuuyeckue). Vcmons3oBaHHE HHUTPAaTOB W COJNEH aMMOHMS B KadeCTBE MHHEPAIBHBIX
yno6penuit. XuMAUECKOe 3arpI3HEHNE OKPYKArOIIeH Cpebl COEAUHEHMAMH a30Ta (KHCIOTHEIC
JIOKIM, 3arps3HEHHE BO3IyXa, I0YBEI K BO#0EMOB). Pocdop, amnoTponHble MOAXPUKAIUH
docdopa, pusuueckue u xumudeckue cpokicra. Oxcun pocdopa (V) u pochopHas kucnora,
dusHYecKkMe W XHMHYECKHE CBOiicTBa, monydenue. McmompsoBamne (ocdaroB B KauecTBe
MHHEpaJIbHBIX yJ00peHui.

O6mas xapaktepucTuka 37eMeHTOB [VA-rpynmel. OcoOeHHOCTH CTPOEHHs aTOMOB,
XapakTepHbIe CTENEHH OKWUCIIEHUS. YTIEpO, alloTPONHbIE MOMU(HUKAIUY, PAaCIPOCTPAHCHHE B
npupose, GpusndecKre U XUMHUYecKkue ceoicTpa. Ancopbuus. KpyroBopoT yriaeposa B IIpHpoJIe.
Oxcuzpl yriaepoja, ux GH3HYecKue W XMMHYECKHE CBOWCTBA, JCHCTBUE Ha JKUBBIC OPraHU3MEL,
[OJIyYeHHe U IIPUMEHEHHe. DKOJIOrHYecKie IpodieMpl, cBa3aHHble ¢ okcuaom yraepoza (IV),
THIOTE3a TI0OATBHOrO MOTEIUIEH s KIUMaTa, MapHUKOBEIH 3(dexT. YroiabHas KHCIOTa U e€
colM, UX (QHU3MYECKHE W XHMMHYECKHE CBOMCTBA, NMONydeHHe U TpuMmeHeHue. KauecTBeHHas
peakmus Ha KkapOoHar-uoHBL ~ VcrmompzoBamue KkapbonatoB B OBITY, MEIMIHMHE,
MPOMBIIIIEHHOCTH U CENTBCKOM X03SHCTBE.

INepBoHauanbHBIe MOHSTHS 00 OpPraHUYECKHMX BELIECTBAX KaK O COCAMHEHWSX YTIEepoJa
(MeTaH, 5TaH, OTWIEH, AQUETHIEeH, O3TaHOJ, IVHMIEPHMH, yKCycHas Kuciora). lIpuponmHere
HCTOYHUKA YTIEBOJOPOAOB (Yroib, HPUPOAHENA ra3, He(Ts), MPOIYKTEl HX IepepaboTKH
(6en3uH), UX poJib B OBITY U IpoMbIIIeHHOCTH. [ToHATHE 0 OMONIOrHYECKH BaXKHBIX BEIIECTBAX:
Kmpax, Oenkax, yrieBojaXx — M HX pOJM B JKH3HH desoBeka. MarepuaibHOe EIMHCTBO
OpraHUYecKruX ¥ HEOPraHHYECKUX COEMHEHHH.

Kpemuuit, ero ¢Gu3uuecKHe M XMMHYECKHE CBOWCTBA, IIOTy4YECHHE H MPHMEHEHHE.
CoenuHerns KpemHust B mpupope. O6mme mnpexacraBneHus o6 okcmae kpemuus (IV) u
KpeMHHeBo# kucnore. CHIUKATEL, UX HCIIONL30BaHKE B ObITY, B IPOMBILILIEHHOCTH. Baxaenmme



CTPOHMTENIbHBIE MaTepUalibl: KepaMHKa, CTEKI10, LEeMEHT, OerToH, xene3o0eToH. IIpoGieMer
6€30MacHOr0 KCIOJIB30BaHUs CTPOUTEIBHBIX MATEPHUAIIOB B TOBCEIHEBHOM JKU3HH.

Xumuueckuii IKCnepuUMeHm:

u3ydeHue 00pa3oB HEOPraHWYECKUX BEIIECTB, CBONCTB COJITHOM KMCIIOTBI, IIPOBEIECHHE
KAueCTBEHHBIX peakluii Ha XJIOPUI-UOHbl U HaOIOJEHWE MPHU3HAKOB MX NPOTEKAHHs, OIIBITHI,
oTpaxkaromue (QU3NYeCKHe U XUMUYECKHE CBONCTBA TajIOTCHOB M MX COCAMHEHMH (BO3MOIKHO
HCTIONBE30BAHME BHJIEOMATEPUATIOB), O3HAKOMIICHHE C 0OpaslaMy XJIOPHIOB (TaJoreHHIOB),
O3HaKOMJIeHHe ¢ of0pasiaMu cepbl M e€ COCIMHEHHAMH (BO3MOXXHO HCIIOJIb30BaHHE
BHJEOMATepHanoB), HabmoJeHWe mporecca o0yrIMBaHHS —caxapa II0J  J€HCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI, H3yJeHHE XMMHYECKUX CBOMCTB pasOaBIECHHON CepHOM
KWCIIOTHI, NMPOBEICHNE KaueCTBEHHOH peakuuy Ha cynb(ar-doH M HaOIofeHWEe Npu3Haka e€
NPOTEKAHMS, O3HAKOMIIEHHME C (PU3MYECKHMHU CBOWCTBaMH a30Ta, Gochopa m MX COECAMHEHMI
(BO3MOJKHO HCIIOJIE30BAHHE BUAEOMATEPHANIOB), 06pasnamMu a30THBIX B GocopHBIX ynoOpeHui,
Holy4yeHde, coOupaHWe, paclo3HABAHME M M3y4EHHE CBOWCTB aMMHaKa, IPOBEICHHE
KAYECTBEHHBIX peaKkluuii Ha HMOH aMMOHMA ¥ (ocdaT-HOH M H3YYCHHE IPU3HAKOB HX
IIPOTEKAHNs, B3AUMOJEHCTBHE KOHIEHTPUPOBAHHOM a30THOH KHMCIOTHL C MEIBIO (BO3MOXHO
MCIIOIB30BAHNE BHICOMATEPHAIIOB), U3yUEHHUE MOJENeH KPHCTANIMYECKHX PEUIETOK aimMasa,
rpaguTa, ¢y/UIEpeHa, O3HAKOMJIGHHE C IPOLECCOM aacopOLHU pacTBOPEHHBIX BEIIECTB
aKTHBUPOBAHHBIM yIJIEM H YCTPOMCTBOM MPOTHBOrasa, MojydeHue, COOMpaHue, pacro3HaBaHue
¥ M3ydeHHe CBOWCTB YIJIEKHCIIOTO rasa, IPOBEEHME KAaYeCTBEHHbIX Peakiui Ha KapOoHAT u
CH/IMKAT-MOHBI M W3ydYEeHHWE NPU3HAKOB MX IIPOTEKaHWS, O3HAKOMIEHHE C IIPOAYKIHEH
CHITMKATHOH MPOMBIILIEHHOCTH, PELICHHE SKCIEPUMEHTAIBHBIX 33/a4 10 TeMe «Baxuenimue
HEMETAJUTBI U UX COEIUHEHHS).

MeTaIbl M UX COEIHHEHHS

OOmas XapakTepUCTHKA XUMHYECKHX JJIEMEHTOB — METAUIOB Ha OCHOBAHMH WHX
rionoxeHus B [lepronuueckoil cucreMe XxuMudeckux aaementos [l M. Menzeneesa u CTpoeHHs
atomoB. Crpoenue MeTamoB. MeTamindyeckas CBA3b W METaJUIMYeCKas KpUCTaIMYecKas
peméTka. DNEKTPOXMMHUYECKHI psJl HanpsokeHud MeraiioB. Qu3MUecKHe H XHMUYECKHE
cBoiicTBa MetautoB. Obmme crnocolsl monydeHust MeTaioB. [JoHATHE 0 KOpPpO3WU METaJUIOB,
OCHOBHBIE CITOCOGHI 3aAIUTHL UX OT Kopposuu. CIuiaBs! (CTaib, IyTyH, AIOPaTIOMUHNH, GpoH3a) U
HX IIPUMEHEHHUE B OBITY M IPOMBIIUIEHHOCTH.

[1{enounBIe METAILTBL: TTON0XKeHHE B [lepro/iuueckoi cHCTEME XUMUYECKHX 971eMeHTOB JL.
1. Menzeneesa, CTpOEHHE WX aTOMOB, HaXOXJIEHHE B NpHupofe. PHU3HYeCKHe U XMMUYECKHUE
cBoiicTBa (Ha mpuMepe HaTpus i Kaiwsi). OKCHIBI M THAPOKCHIBI HATpHs ¥ Kanus. [Ipumenenne
LIEJIOYHEIX METAIIOB M UX COETHHEHHM.

Illeo4yHO3eMeNbHbIE METAIBl MarHuif M Kanplui: mosnoxende B [leprommdeckoi
cucreme xumuueckux snementos [. M. MenneneeBa, CTpo€HHE MX aTOMOB, HaXOXICHUE B
npupoze. Ousnueckue ¥ XUMUYECKHE CBOHCTBA MarHWs M Kaiblus. BaxueHmue coeqUHEHHs
KaJIbIHA (OKCHJ, THAPOKCH, comu). JKECTKOCTD BOIBI U CIIOCOOB! €€ yCTPaHeHHUS.

AmoMunnil: nmonoxkenue B [lepuonmueckodf cucremMe xumudeckmx snementos [ .
MeHeneesa, CTPOCHHE aTOMa, HaXxoxaeHue B npupone. Pusnyeckne U XMMHIECKHE CBOHCTBA
amoMuHus. AM(DOTEpHBIE CBOMCTBA OKCH/IA U MMAPOKCH/IA aIFOMUHHUS.

Xenezo: monoxenme B Ilepuomuueckoid cucreme xummueckux asnementos [ W
MeHieieeBa, CTPOCHUE aTOMa, HaXOXKIeHHe B mpupose. Pu3nueckue U XUMUIECKUE CBOMCTBA
xenesa. Oxcuupl, Tuapokcuasl u comu okenesa (II) u sxenesa (III), ux cocras, cBoHCTBA H
NOJIY9IeHHE.



Xumuueckuii 3xcnepumenmt:

O3HAKOMIIEHHE ¢ OOpasiiame META/UIOB ¥ CIUIaBOB, HMX (HM3UYECKAMH CBOMCTBAMH,
M3ydYeHHE PEe3yITbTATOB KOPPO3MH METALIOB (BO3MOXKHO HCIIONB30BAHHE BHEOMATEPHANIOB),
ocobeHHOCTEH B3aUMOEHCTBHS OKCH/IA KaabLUsI ¥ HATPUA C BOJOH (BO3MOXKHO HCIIOIB30BaHIE
BHJIEOMATEPUATIOB), MCCJIENOBAHMHE CBOKMCTB JKECTKOH BOMIBI, Ipolecca TOPEHWs IKEnesa B
KUcnopose  (BO3MOYKHO — WCIONB30BAHME — BHUACOMATEPHAIOB), MPU3HAKOB  IIPOTEKaHHsA
KAueCTBEHHBIX PEaKIUi Ha HOHBI MarHus, Kalblus, allOMHHNs, IuHKa, xenesa (II) u xenesa
(I11), meau (II), HaGmoeHHe W ONMCAHHME IPOIECCOB OKPAIIMBAHKS IIAMEHH HOHAMH HATpHA,
Kausl ¥ KaIblus (BO3MOXKHO MCIIOJB30BAHME BHIEOMATEPHANIOB), HCC/IEI0BAHUE aM(DOTEPHBIX
CBOMCTB THAPOKCHIA AMIOMUHUS U THAPOKCHIIA IIWHKA, PEIIEHHE SKCIEPUMEHTABHEIX 3a/a4 110
Teme «BaxkHeHie MeTauIbl i KX COEIMHEHU.

XuMHSA H OKPYIKAKOINas cpeaa

BelecTBa ¥ MaTepHaibl B OBCCIHEBHOMN XKM3HH HUegoBeka. be3omnacHoe HCIONb30BaHHeE
BEIECTBE M XUMHUYECKMX peakimmii B ObiTy. Ileppas momomnp MpH XAMHYECKHX OXOTax H
OTpaBNEHUSIX.

XuMUYECKOE 3arpA3HEHNE OKPYIKArOmeH cpelibl (Ipe/ieibHas JOMyCTUMas KOHIEHTPaIH
pemects, nanee — [1IJIK). Poib XMMWH B peLICHUE SKOIOTHUECKHX MPOOIIeM.

Xumuueckuii IKCHEPUMEHHL:

u3ydenue o0pasioB MaTepuaos (CTEKIIO, CIIABBI METAJJIOB, IIOJIAMEPHBIE MaTepuasl).

Mesicnpedmemmuie céA3U

Peanu3aiis MEKIPEAMETHBIX CBA3eH P M3YUeHMH XMMMM B 9 KJacce OCyIIECTBIIACTCS
yepes HCIONB30BaHUME Kak OOMIMX eCTECTBEHHO-HAYYHBIX [OHATHH, TaKk W TIOHITHI,
ABJISIOIIMAXCS CUCTEMHBIMHE JUTsl OTAEJBHBIX IIPEJAMETOB €ECTECTBEHHO--HAYYHOIO IIMKIIA.

Ofmme ecTecTBeHHO-HAy4YHble MOHSTHA: HAy4HBIM (axT, THIOTe3a, 3aKOH, TEOpus,
aHANMM3,  CHHTe3,  KiacCH(UKauWs,  HEpHOJMYHOCTb,  HAOIIONCHHE,  IKCICPHMEHT,
MOJIe/IPOBAHKE, H3MEPEHHE, MOJIE]Ib, BIICHUE, TAPHUKOBBIA 3 (EKT, TEXHONOTHs, MaTCpHAIIbL.

Ou3nKa; MaTepus, aroM, OSJEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIMA, H30TONE,
PaIHOAKTHBHOCTb, MOJIEKYNa, ONEKTPHYECKUH 3apsii, TPOBOIHMKH, IOJYIPOBOMHUKH,
IUANEKTPUKH, (POTONIEMEHT, BEIECTBO, TENO, OOBEM, arperaTHOE COCTOSHME BEIIECTBA, ras,
pacTBOp, PACTBOPUMOCTh, KpUCTaIM4ecKas pemeTka, CIUIaBEL, (busHyueckre BEIUYHHEL,
CIMHAIBI U3MEPEHHs, KOCMHUYECKOE TPOCTPaHCTBO, TIaHeTHl, 3883161, ConHIle.

Buosorus: (oTocHHTe3, mbIxaHue, Omochepa, sKocHCTEMA, MUHEPAIBHBIC yNOOpEeHH,
MHKPO3JIEMEHTEL, MAKPOIJIEMEHTHI, TUTATENbHbIC BEECTRA.

['eorpadus: armochepa, ruapochepa, MHHEpPAIBI, TOPHBIE IOPOJBI, IOJC3HBIC
MCKOTIAEMBIE, TOIUINBO, BOJHBIE PECYPCHI.



[IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI ITPOTPAMMBI II0 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA30OBAHUSI

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOGHHS IIPOTPAMMBI OCHOBHOTO OGILIEro o0pa3oBaHUs
AOCTUIaIOTCs B X0J1¢ 00Y4YEeHHs XUMHHY B €IUHCTBE y4eOHOM M BOCIIUTATENLHOMN NEATENLHOCTH B
COOTBETCTBHM  C  TPAJWIMOHHBIMH  POCCMHCKAMH  COLMOKYJLTYPHBIMH ¥  JIyXOBHO-
HPAaBCTBEHHBIMU LCHHOCTSIMH, IIPUHATEIMU B OOILECTBE IPaBUIAMH U HOPMaMM [IOBEJACHHSA W
CIIOCOOCTBYIOT IIPOLIECCAM CAMOTIO3HAHHS, CAMOPA3BUTHS M COLMAIU3AIMY 00y JaOMIX L.

JIAYHOCTHBIE pPE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAOUIMXCSH PYKOBOICTBOBATHCS
CHCTEMOM IMO3UTUBHEIX IEHHOCTHBIX OPHEHTAIMii M pACHIUPEHWE OIBITA JEATENHHOCTH Ha ed
OCHOBE, B TOM YHCIIE B YaCTH:

1) naTpHOTHYECKOro BOCIHTAHUSA:

[EHHOCTHOI'O OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAYUHOMY
HACJICIUIO, TIOHUMAaHMs 3HAYEHHsS XMMWYECKOH HayKd B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BIIAETh JOCTOBEPHON MH(OpMANHel 0 NMEepefoBbIX JOCTHKEHHSX M OTKPHITHIX
MHPOBOW M OTEYECTBEHHOH XMMUM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 yCTpoMCTBE
Mupa 1 o011ecTBa;

2) rpasIaHCKOro BOCITHTAHHSI:

NPEACTaBIeHHs] O COLMANbHBIX HOPMAx M MpaBHJIaX MEXIUYHOCTHBIX OTHOIIEHHWH B
KOJIJIEKTUBE, KOMMYHHUKaTHBHON KOMIIETEHTHOCTH B OOIECTBEHHO  IIOJIE3HOM,
y4e0HO-UCCIeIOBATENBCKOM, TBOPUECKOH M JAPYrHX BHJaX MAEATENBHOCTH, IOTOBHOCTH K
pa3zHo0Opa3HON COBMECTHOH NEATEIBHOCTH IIPH BBIIOJHEHNUH yueOHBIX, TO3HABATEBHEIX 337134,
BBINIOJIHCHUM XMMHYECKHX O3KCIIEPUMEHTOB, CO3JaHUU Y4eOHBIX IIPOEKTOB, CTPEMIIEHHS K
B3aUMOIIOHMMAaHHIO U B3aUMOIIOMOILNM B IIpOLIECCE TOH y4eOHOM HesTeTbHOCTH, FOTOBHOCTH
OLEHHMBATh CBOE IIOBEJECHHE M IIOCTYIKH CBOHMX TOBAapMINEel C IO3UIMM HPABCTBEHHBLIX HU
IIPaBOBBIX HOPM C YYETOM OCO3HAHUS [IOCIIEICTBHH ITOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 NMO3HAHMS:

MHPOBO33DEHUYECKHE  IPEICTABIEHHS O  BELIECTBE W  XUMHUYECKOH  peaxiluH,
COOTBETCTBYIOIUE COBPEMEHHOMY YDOBHIO Da3BUTHUS HayKH M COCTABJISIOIIHE OCHOBY JIJIS
NOHUMAaHUS  CYIIHOCTH Hay4yHOH KapTHHEI MHpa, IpEeACTaBIeHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS IIPUPOBI, B3aUMOCBA3AX YENOBEKa C MPHPOIHOH Cpelmoi, 0 poin
XMMHH B [TIO3HAHUH 3THX 3aKOHOMEpPHOCTElH;

NIO3HABATENbHBIE MOTHBEI, HAlIPABIEHHEIE Ha IOJy4YeHHE HOBBIX 3HAHWMA II0 XUMHH,
HeoOxomumble 11 OOBACHEHHS HaOMIOJAaeMBIX IPOLECCOB U SIBJICHWH, I[T03HABATEIBHOMH,
UH(OPMALMOHHON ¥ YUTATENIECKON KYJIBTYPEL, B TOM YHCIIE HABBIKOB CAMOCTOSTENBHOM paboTh
C y4eOHBIMH TEKCTaMM, CIIPABOYHON JIUTEpPaTypoi, HOCTYNHBIMA TEXHHYECKUMHU CPEACTBAMH
UH(OPMAIIMOHHBIX TEXHOIOTHH;

UHTEpPEC K OOy4YEeHHIO M II03HAHMIO, TIOO03HATENBHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
camM000pa3oBaHMIO, MPOEKTHON M HCCIIENOBATENBCKOH NEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HAalpaBJIEHHOCTH U YPOBHs 00y4eHUs B JalbHeHmeM;

4) hopMHPOBAHHUS KYJIbTYPbI 3A0POBbSI:

OCO3HaHHWE LEHHOCTH JKM3HM, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY 3I0pPOBBIO,
YCTAHOBKM Ha 3J0pOBEIA 00pa3 KU3HH, OCO3HAHHE TIOCIECJCTBUM M HENPHITHE BpPEIHBIX
NpUBEMYEK (yIOTPEOIEHUs anKoroys, HapKOTHKOB, KypeHHsI), HEOOXOOUMOCTH COOMIONEHHS



npaBusl Oe30macHOCTH Mpu oOpalieHHH ¢ XMMUYECKMMHM BelIecTBaMH B OBITY W pealbHOH
JKUA3HH;

5) TpyaoBOro BoCHUTAHMS:

HHTEPEC K IMPaKTHYECKOMY M3yHYEHHIO IIPO(ECCUH U TpyJa pasiMyHOIO PO/a, YBAKEHHUE K
TPYAy M pe3ynbrataM TPYAOBOW J[ESTENbHOCTH, B TOM YHCJIE€ HAa OCHOBE MNPHUMEHEHUS
NpeIMETHBIX 3HAHHH 110 XHMMH, OCO3HAaHHBIH BHIOOD HHAMBHUAYAIBHOH TpPacKTOPHH
MpOO/DKeHUsT 00pa3oBaHUsl ¢ y4ETOM IMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMMHH,
OOIIECTBEHHBIX HMHTEPECOB W MOTPeOHOCTEH, YCHENMHOH Npo)eCCHOHANBHON AEATEIBHOCTH H
pasBUTHA HEOOXOAUMBIX YMEHHH, TOTOBHOCTE a/IaTHPOBAThCA B IPO(ECCHOHANLHOM Cpeie;

6) IK0JIOrH4eCKOro BOCIIHTAHHUS:

SKOJIOTHYECKH Iie1eco00pasHoe OTHOIIEHHE K MPUPOJie KaK HCTOYHHKY JKH3HH Ha 3eMile,
OCHOBE €€ CyIIECTBOBaHHUS, MOHMMAHHE LIEHHOCTH 3/10poBOro u GesomacHoro obpasa JKU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (U3HYECKOMYy M IICUXHYECKOMY 370pOBbIO,
0CO3HaHHUE LIEHHOCTH COOIIOIEHM IPaBui 0e30I1acHOr0 OBEAEHUS IIpK paboTe ¢ BEIIECTBAMH,
a TAKKe B CHTYALMSX, YIDOXKAOIINX 3/J0POBBIO U JKU3HH JIIOJICH;

CIIOCOOHOCTH IPUMEHSTH 3HAHHS, MONyYaeMble IPH M3YYCHUH XHMHH, JUIL DPEIICHHS
3a11ad, CBS3aHHBIX C OKPYIKAIOMIEH [IPUPOAHOM CPEIoi, Ais IIOBBIIEHHS yPOBHS 9KOJIOTHYECKOH
KyJTBTYPEL, OCO3HAHHMS [IOOAIEHOTO XapakTepa SKOMOTHYECKUX MPOOiIeM U MyTeH HX peIleHHs
IOCPECTBOM METOJOB XMMHUHM, SKOJIOTMYECKOr0 MBIIUIEHHAS, YMCHHS PYKOBOJCTBOBATHCA UM B
MI03HABATENBHON, KOMMYHUKATHBHOM U COIMANBLHOM IPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTANpeIMETHBIX pE3yJIETATOB BBIAEISIOT 3HAYUMBIE Uil (HOPMHUPOBAHUS
MHPOBO33peHUs 0OIIEHayYHbIe [OHATHS (3aKOH, TEOPHs, NPUHINI, runoTesa, Gakt, CHCTeMa,
[pOIIeCC, IKCIIEPEMENT ¥ APYroe.), KOTOPHIE HCIOIB3YIOTCS B CTECTBEHHO-HAYHBIX yUeOHBIX
IIpeIMETax ¥ [O3BOJSOT Ha OCHOBE 3HAHHH U3 STHX MIPE/IMETOB (HOPMHUPOBATE MPEACTABIECHUE O
[IeJIOCTHON HAay4HOW KapTHHE MHpa, U YHHBepcaibHble ydeOHBIC ASHCTBUS (II03HABATEILHBIE,
KOMMYHHKATHBHEIE, PEryJIATHBHBIE), KOTOpble 0OecreunBaioT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY ITAHUPOBAHHUIO U OCYILIECTBICHHUIO y4eOHOM! e TEeNbHOCTH.

[TosuaBaTeabHbIEe YHHBEPCAIbHbIE yueOHbIe 1eHCTBHS

BasoBbie jioruveckne AefcTBus:

YMEHHs WHCIIONb30BaTh IPUEMB!I JIOTHYECKOrO MBINUICHHS IPH OCBOCHHM 3HAHWMA:
pacKphIBaTh CMBICH ~XMMHYECKMX TMOHATHH (BBILGIATH HMX XapaKTEpPHbIC —IpPU3HAKH,
YCTAHABIMBATH B3AUMOCBS3b C IPYTMMH IOHSATHAMH), HCTIONB30BATE MOHATHS UI O0BACHCHHS
OTHENBHEIX (DAKTOB ¥ SIBJCHWH, BHIOWPATH OCHOBAHHS M KPHTEPHH ULl KIACCH(pHKAIMH
XUMHYECKUX BEIIECTB U XMMHYECKHX peaklyi, yCTaHaBIMBATE IPUYHHHO-CICICTBEHHBIC CBA3H
MEX/y 0OBEKTAMH U3yUEHHS, CTPOUTh JIOTMUECKHE PACCyXKACHNs (MHIYKTHBHBIC, ICYKTHBHBIC,
10 QHAJIOTHH ), A€/IaTh BEIBOBI ¥ 3aKIIIOYECHHUS;

yMEHHE MPUMEHATH B MPOIECCE TO3HAHUS NMOHATHSA (MPEIMETHBIE M METalpeMEeTHEIE),
CHMBOIIMYECKHE (3HAKOBEIE) MOIENH, WCIONb3yeMble B XHMHM, NpPeoOpasoBBIBATE IMIMPOKO
pUMEHsEMble B XMMUM MOZENbHbIE [PEICTABICHMS — XUMUYECKHH 3HaK (CHMBOI SIEMEHTa),
xuMpdeckas (GOpMynTa M ypaBHEHHE XMMHUYECKOH pEaKlMM — IpH PEelleHHu y9eOHo-
MO3HABATENBHBIX 2alad, ¢ yY4&TOM OTHX MOJENBHBIX IIPEJCTABIEHUH BBLIBIATE U
XapaKTepu30BaTh CYINECTBEHHBIE MPU3HAKA M3YYacMBIX OOBEKTOB — XHMHYECKHX BEIIECTB U
XMMMYECKMX PEaKi(uif, BLIIBIATE OOLIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICICTBEHHBIE CBI3H H
IPOTHBOPEYHs B H3y4aeMBbIX IIpOLeCccax U ABICHUSIX. '

BasoBble ucciae10BaTe/1bCKHe AeCTBUS:



YMEHHE MCII0JIb30BaTh II0CTABIEHHBIE BOMPOCH B KauyecTBE WHCTPYMEHTA IO3HAHUS, a
TaK)K€ B KA4eCTBE OCHOBBI Uil (DOPMHpOBAHHSA THUIIOTE3Bl IO TIPOBEPKE INPAaBHILHOCTH
BBICKA3bIBAEMbIX CYXKICHUH;

npuobpeTeHne ONbITa MO IJIAHWPOBAHHIO, OPraHU3alH¥ M IIPOBEJECHUIO YYEHHUYECKHX
9KCIEPUMEHTOB, YMEHHE HAOMIOAATh 3a XOOM IIPOLEcca, CAMOCTOSTEFHO IIPOTHO3UPOBATE €10
pe3yiaeTart, (GopMyaMpoBaTh 000OLIEHMS M BBIBOABI 10 PE3yIbTaTaM IIPOBEAEHHOIO OIIBITA,
HCCIIEeN0BaHUs, COCTABIISTE OTUYET O MPOAETaHHoM paboTe.

Pabora ¢ undopmanueii:

YMEHHE BBIOMpaTh, aHAIM3UPOBATH U MHTEPIPETUPOBATE HHHOPMAITHIO PA3ITUYHBIX BUIIOB
u (popm mpencTaBieHus, MOIYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAYUHO-IIOMYJ/ISIpHAS JIUTEPATypa
XUMHUYECKOTO COJEpIKaHUs, CIpaBo4Hble 10cobOus, pecypchl MHTepHETa), KpPHTHYECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HHGOPMAIIHIO;

yMEHHE IPUMEHSATh pa3NW4yHble METOBI U 3aIIPOCHI IIPH MOMCKe B 0TOOpe HH(pOpMaluu U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX JIJIsl BBIIIOIHEHUS y4eOHBIX M ITO3HABATEIbHBIX 32124
OLIpEIeNEHHOr0 TUIA, NpUOOpEeTeHHEe OmBITaA B 00JACTH HCIOIB30BAHUS HMH(OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBIAaJEHUE KyJIbTYpO! aKTUBHOIO MCIIOJIB30BaHMS PA3IHUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATENBHO BHIOMPATh ONTHMANBHYIO (OpMy IpeACTaBlICHUS
uHGOpMALME W MIUTFOCTPUPOBATH pPEllaeMble 3a/1a4d HECJIOXKHBIMH CXeMaMH, JuarpaMMaMHu,
apyrumu hopmaMu rpaduky ¥ UX KOMOMHAIMIMHE,

yMEHHE HKCIIONb30BaTh U aHAJIM3MPOBaTh B Ipolecce yueOHOH M HCCle0BaTENbCKOM
NeATENLHOCTH HH(MOPMALIMIO O BIUSHUH TPOMBIIUIEHHOCTH, CEILCKOr0 X034HCTBa U TPaHCIIOPTA
Ha COCTOSIHUE OKPYKarOIeH NPUPOSHON CPEIBL.

KoMMyHHKATHBHbBIE YHHBepPCa/lbHbIe y4e0HbIe JeiicTBHA:

yMEHHsS 3ajaBaTh BOIPOCHI (B Xoje JAuanora M (UIM) JUCKYCCHHM) IO CYIIECTBY
obcyxmaemoii Tembl, (DOpPMyIHpPOBATE CBOM MPEITIONKEHUS OTHOCHTENLHO BBIIOJHEHHS
NpeUIoKEHHOM 3a1a4H;

YMEHWSI TIPE/ICTABIISATH MOTyIeHHbIE PE3y/IbTAaThl I03HABATEIbHON NEATENBHOCTH B YCTHBIX
W NHCEMEHHBIX TEKCTax, [eNaTh IIPE3eHTAlMIO pEe3y/IbTAaTOB BBHINOIHEHUS XHMHYECKOro
9KCIepUMeHTa (1abopaTOpHOro OmbITa, 1abopaTopHOHM pabOTHI MO MCCIIENO0BAHHIO CBOWCTB
BEIeCTB, yueOHOro MPoeKTa);

yMeHHs y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOHM MO3HABATENILHOH M
HCCIENOBATENBCKON [eSITEIbHOCTH MPH PELICHHM BO3HUKAIOMIUX IpoOieM Ha OCHOBE y4€Ta
obIMX HHTEPECOB M COriacoBaHus I03uluil (00cykaeHns, oOMeH MHEHHSIMH, «MO3IOBBIE
IITYPMBI», KOOPIMHAIINS COBMECTHBIX AEHCTBUMH, ONpPEIEICHUE KDUTEPUEB 110 OLIEHKE KayecTBa
BEITIOJTHEHHOH pabOoTHI ¥ IpyTrHe).

PerynsiTHBHBIE YHUBepCcA/IbHbIe yUeOHbIe AelCTBHM:

YMEHHE CaMOCTOSTEIBHO OIPEeNiTh LeNu AESTeNbHOCTH, IIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBaTh U INPH HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JEATENBHOCTH, BLIOMpPATh
Haubonee oSbdexTHBHBIE cnocoObl pemeHMs y4eOHBIX M IIO3HABATENLHBIX  3a7ad,
CaMOCTOSITENTFHO COCTABJISITH WIIH KOPPEKTHPOBATh NPEAJIOKEHHBIH alrOpuTM AEHCTBHH IIPH
BBLITIOJIHEHMH 3aJaHuif ¢ yd4ETOM MOJy4YeHHS HOBBIX 3HaHWM 00 u3ydaeMbIX 00BEKTAX —
BEIIECTBAX M PEakKlHsx, OLEHUBATh COOTBETCTBHE MOJYYEHHOTO Pe3yibTaTa 3asdBICHHOH IeNH,
YMEHHE HCIIOJIb30BATh H aHAIW3HPOBATH KOHTEKCTHI, IIPE/JIaraéMbIE B YCJIOBHH 3a1aHUH.

INPEJIMETHBIE PE3YJIBTATDI

B cocraBe INpeaMETHBIX pe3yJbTATOB IO OCBOEHHIO 0O0S3aTENBbHOTO CONEPIKaHHMS,
YCTAHOBJIEHHOTO maHHOK (denepanbHoit pabouedl mporpamMMol, BBIIENAIOT: OCBOEHHBIE



obyJaromuMucs HaydHbIE 3HAHMS, YMEHHS M cCrocoObl neHcTBui, crenudpuueckue s
npeaMeTHON o6nacTd «XHUMHsA», BHIB NEATEIBPHOCTH IO MOJYYEHHIO HOBOTO 3HAHHsA, €ro
HHTEPIpPETAINH, IPe0Opa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHbIX y4eOHBIX ¥ HOBEIX CHTYaIUsX.

K koniy oOydenus B 8 kijacce npeJMeTHbIC pe3ylbTaThl Ha ©a30BOM YPOBHE JOMKHBI
OTpaXkaTh CHOPMHUPOBAHHOCTH y 00yHAIOIMXCS YMEHUI:

pPacKpBIBaTh CMBIC] OCHOBHBIX XMMHYECKHMX IOHATHH: aTOM, MOJIEKYJa, XHUMUYCCKUH
97EMEHT, IIPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMeCh (OAHOpOAHas H
HEOMHOPO/IHAsl), BaJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAas W MOJICKYyJsIpHAs Macca,
KOJIMUECTBO BEIIECTBa, MOJb, MOJSIPHAas Macca, MaccoBas [OJis1 XUMHYECKOTO
9NIEMEHTA B COEAMHEHWM, MOJIAPHEIA OOBEM, OKCHI, KHCIIOT4, OCHOBAaHHE, COJIb,
3JIEKTPOOTPHIIATELHOCTD, CTENIEHb OKHCIIEHHS, XMMUYecKas peakius, Kiaccuuxanus
peaKiuii: peakiuy COeIMHEHHs, PEAKIIUY PasJIoKEeHHs, PEaKiy 3aMCIICHNS, PEaKIIHK
o6MeHa, 9K30- M SHJO0TEPMUYECKHE PEaKIlUy, TEIIOBOH 3P dEeKT peakiuy, SIpo aTroma,
SEKTPOHHBIA CIIOM aToma, aTOMHas OpOuTalb, pajuyC aroma, XUMH4ecKas CBA3b,
[ONApHAS U HENOJSIpHAas KOBAJIEHTHAS CBs3b, HOHHAS CBA3b, MOH, KATHOH, aHHOH,
pacTBOp, MaccoBas JOJIs BelecTsa (IIPOLEHTHAs KOHIIEHTPALKs) B pacTBOpe;
HJLTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMUYECKMX MOHATHH M IPHUMEHATH ITH
TMOHATHS [IPU ONTMCAHUY BEILIECTB M UX IIPEBPAINCHUH;

MCIIOJIB30BATh XMMMYECKYIO CHUMBOJIMKY [UIs COCTaBlIeHHS (OpMys BEIIECTB H
ypaBHEHUI XUMHYECKHUX PEaKIVi;

OIpene/aATh BAJIEHTHOCTH ATOMOB 3JE€MEHTOB B OMHApHBIX COCJMHEHMAX, CTENCHb
OKHCJICHHS DJIEMEHTOB B OWHApPHBIX COCIMHEHHAX, NPHHAMJICKHOCTh BEHIECTB K
ompeieIEHHOMY KiacCy COelMHeHudl 1o (opmynaM, BHI XMMHUYECKOH CBA3H
(KOBaNeHTHAS U MOHHAS) B HEOPTaHUYECKUX COCTUHCHHUAX;

packpeiBath cMbica [lepuommueckoro sakona [ V. Menzeneesa: 1€MOHCTPHPOBATE
[MOHUMAHKE TIEPHOIHYECKON 3aBUCHMOCTH CBOWCTB XHMHUYECKMX O3JIEMEHTOB OT HX
nonoxenuss B Ilepuomudeckodl CHCTEME, 3aKOHOB COXPAaHEHMs MacChl BEHICCTB,
IOCTOSHCTBA COCTABa, ATOMHO--MOJIEKYJSIDHOTO yYEHHs, 3aKOHa ABOTaIpo;
OMMCHIBATH W XapakTepuzosarh TabmuuHyo ¢opmy Ilepuoaudeckoi CHCTEMBI
XUMHUECKAX DJIEMEHTOB: Pa3/MuaTh TOHSTHS «IJaBHas moArpynma (A-rpymma)» u
«mobounas noxrpynna (B-rpymma)», Mmameie u Ooibluxe NEPHOJBI, COOTHOCHTH
o6o3HaueHns, KoTophle umeroTcs B Tabnune «llepuogudeckas cucTeMa XMMHIECKHUX
snementoB JI. Y. Menzaeneesa» C HHCIOBBIMH XApaKTEPUCTHKAMU CTPOCHHS aTOMOB
XAMHYECKHX DJIEMEHTOB (COCTaB M 3apsn sjapa, oOIuee YHCIO 93IEKTPOHOB H
pacnpeielieHne UX IO MNEKTPOHHBIM CIIOSIM);

KnaccupUIMPOBATh XUMHUECKHE 3MEMEHTE], HEOPIraHUYSCKHE BEIIEeCTBA, XUMUICCKHIE
peakii (MO YMCIy ¥ COCTaBY Y4acTBYIOIIMX B PEAaKUUM BEMIECTB, IO TEIIOBOMY
s dexry);

XapaKTepH30BaTh (OMHUCHIBATH) OOMIME XMMHYECKHE CBOMCTBA BELIECTB PA3IATHBIX
KIaccOB, TOATBEpXAAs  ONMCAHWE [PUMEPAMH  MOJIEKYJSIPHBIX  ypaBHCHHUH
COOTBETCTBYIOLIUX XUMUUECKHX PEAKLIIH;

TIPOrHO3MpPOBATH CBOWCTBA BEMIECTB B 3aBACHMOCTH OT HX KaYECTBEHHOIO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS] XUMHUYECKUX NPEBPAIICHUH B PasIUYHBIX YCIOBHIX;
BEIYUCIISITE OTHOCHTEIBHYO MOJEKYJISPHYIO ¥ MOJIIPHYIO MacChl BELIECTB, MAaCCOBYIO
JOJTI0 XUMHUUYECKOT0 3JIeMEHTa 10 GopMyse COeIMHEH s, MaCCOBYIO JOJIIO BEIIECTBA B
pacTBOpe, IIPOBOAUTH PACUETHI [10 YPABHEHUIO XHMUYCCKON peaKIny;



IPUMEHSITH OCHOBHBIC OTIEPAalliA MBICIUTEIBHOM JESITENLHOCTH — aHAIU3 ¥ CHHTES,
cpaBHEHHE, 0000IIEHHE, CHCTEMATU3ALMIO, KIACCH(UKAIMIO, BBISBICHHE NMPUIAHHO-
-CIIE[ICTBEHHEIX CBA3€H — /sl M3y4eHHs CBOMCTB BEILECTB U XUMHYECKHX DeaKiwii,
eCTeCTBeHHO'HaYT:IHBIC MCTOOBI ITIO3HaHMA . HﬁGJlHJ,LL':SHHC, HM3MCpPCHHC,
MOZIETUPOBAHUE, IKCTIEPUMEHT (peabHbId ¥ MBICICHHEIH);

cle0BaTh TpaBHIaM TIONB30BAHHS XHMHYECKOH MOCYHOH ¥  J1aGOpaTopHBIM
obopymoBaHueM, a TaKk)ke MpaBHiaM OOpallleHHs ¢ BEIIECTBAMH B COOTBETICTBHHU C
HHCTPYKLHMSMY IO BBINOJHEHHIO Ta00paTOpPHBIX XUMHYECKUX OIBITOB IO TOJTYYEHHIO
" co0HpaHHIO ra3000pasHbIX BemecTB (BOAOPOAA W KHCIOPOJAA), MPUTOTOBIECHHIO
DACTBOPOB € ONpeNeNnéHHOM MaccoBOi A0Jiell pacTBOPEHHOTO BEIECTBA, IIAHUPOBATh
U TIPOBOJUTH XUMHYECKHUE 3KCIIEPHUMEHTHI 110 PACIIO3HABAHHMIO PACTBOPOB LIENOUEH U
KHUCJIOT C MOMOIIBIO HHIUKATOPOB (JIakMycC, (heHON(TaTIenH, METHIIOPAHIK U IPYTHE).

K xoniy ofyuenus B 9 kiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM ypOBHE JIOJIMKHEI
OTpaxkaTb CHOPMUPOBAHHOCTE Y 00yHarOIUXCS YMEHUH:

PacKpBIBaTh CMBICT OCHOBHBIX XUMUYECKHUX IOHSATHH: XHMUYECKUI DJIEMEHT, aToM,
MOJIEKYJIa, MOH, KATHOH, AaHUOH, IIPOCTOE BEIIECTBO, CI0YKHOE BEILECTBO, BAJICHTHOCTS,
9JIEKTPOOTPHUIIATENIFHOCTD, CTENEHb OKHCICHWS, XMMHYECKas peakius, XAMUYecKas
CBSI3B, TEIIOBOK 3G (hEKT peakiuu, MOJb, MOJISPHBIA 00BEM, PacTBOD, 3NEKTPOIHTEI,
HEJIeKTPOJIUTEL, SNIEKTPOIMTAYECKas MUCCOLMALMs, DEakIHH HOHHOTO OOMeHa,
KaTalu3aTop, XHMHYECKOe paBHOBecHe, oOpaTHMble M HeoOpaTHMBIE PEaKIUH,
OKHMCJIMUTEIbHO-BOCCTAHOBHTENBHBIE ~ PEAKIMM,  OKUCIUTENb,  BOCCTAHOBHTEID,
OKHCJIEHHE ¥ BOCCTAHOBJCHHE, aNIOTPONuUsi, aM(OTEpPHOCTb, XHMHYECKAas CBSI3b
(koBaJleHTHAs, HOHHAs, MeTa/UIMuecKas), KpUCTaJIMueckas peiuérka, KOoppo3us
METAIJIOB, CIUIABBl, CKOPOCTh XHUMMYECKOW peakluH, MpefenpHo JOMyCTHMAas
kounenTpauus [IJIK BemecTsa;

HJUTIOCTPHPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX INOHATHH W IPHUMEHATH 3TH
TIOHATHS TP OITHCAHUH BEIUECTB U UX IPEBPalleHUH;

MCIIONB30BAaTh XHMHYECKYI0 CHMBOJMKY [Uls COCTaBJIeHHS (GOpMYyN BEIIECTB H
YpaBHEHUH XUMHUYECKHX PEaKIuil;

ONpEe/IeNiATh BAJICHTHOCTh W CTENEHb OKUCIIEHHS XMMHYECKHX SJIEMEHTOB B
COEIMHEHMSX PA3JIMYHOTO COCTaBa, I[PHUHAUIEHHOCTH BEINECTB K ONpENEIEHHOMY
KJIaccy coequHeHwi mo (GopMysaMm, BHJ XHMHYECKOH CBsi3u (KOBajJe€HTHas, MOHHAs,
METalIMuecKass) B HEOPraHHYeCKHX COENMHEHMAX, 3apsi HOHA IO XHMHYECKOH
dopmyIie, xapakTep Cpeabl B BOJHBIX PacTBOpax HEOPraHWYECKHX COEIWHEHUH, THII
KPUCTAJUTHYECKOMN PEIETKH KOHKPETHOTO BEIIECTRA;

packpbiBaTh cMbica [lepuoauueckoro 3akona [I. M. Menjeneesa u IeMOHCTpHPOBAThH
ero NMOHMMAHME: OMUCHIBATH U XapaKTepu3oBaTh TabmuuHyro Gopmy [lepuoauueckoii
CHCTEMBl XHUMHUYECKHX OJIEMEHTOB: pas3jvuaTh MOHATHS «TiaBHas noiarpymma (A-
rpymnna)y u «mnobounas noxarpynma (b-rpymma)», Manble B OONBIIME MEPHOJBL
COOTHOCHUTH O00O3HAUEHHS, KOTOPbIE HMEIOTCSI B MEPUOAMYECKOH Tabmuie, ¢
YHCJIOBLIMU XapaKTEPUCTUKAMK CTPOEHHMSI aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB H
3apsl AApa, 0flee YKCNO 3EeKTPOHOB H PACIpE/EIEHHE HX 110 3IEKTPOHHELIM CIIOSM),
00BACHATL OOIKME 3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB DJIIEMEHTOB H HX
COCIMHEHUH B Mpeenax MajiblX IEPUOIOB W TIaBHBIX MOATPYII C Y4ETOM CTPOEHHS
UX aTOMOB;



K1acCH(PHUIUPOBATh XMMHUIECKHE JIEMEHTE], HEOPraHWYECKHE BEIIECTBA, XMMHUECKHE
peaxmuy (10 9YHCIy M COCTAaBY YYACTBYIOUIMX B PEAKIHH BEILECTB, IO TEIIOBOMY
5(Q(hEKTy, 0 U3MEHEHHUIO CTEMEHEel OKHUCIEHHS XUMUYECKUX 3JIEMEHTOB);
XapaKTepU30BaTh (OMHCHIBATL) OOIME W CHEHM(UUCCKUE XUMUYECKHE CBOMCTBA
MPOCTBIX M CIIOXKHBIX BEIIECTB, MIOATBEPIKIAs OMMCAHUE IPUMEPAMH MOJIEKYIIAPHBIX U
MOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMUUECKUX PEaKIIHii;

COCTaBJIATh yPABHEHHS JJICKTPOJMTUYECKOH THCCOLHALMU KUCIIOT, LIENodel U comei,
TIOJIHBIE U COKPAIICHHBIE YPABHEHHS PEaKlUi HOHHOTO 0OMEeHa, ypaBHEHUS peaKIluii,
NOATBEPXKIAIOIIUX — CyIIECTBOBAHME TEHETHYECKOM CBSI3H MEXIYy BEIECTBAMHU
Pa3NIUYHEIX KJIACCOB;

pacKpblBaTh CYIIHOCTh OKHCIIHTENbHO-BOCCTAHOBHTENBHBIX PEAKIMil IOCPEACTBOM
COCTa@BJICHUS 3JIEKTPOHHOIO OanmaHca ITHX peaKiluii;

NPOTHO3UPOBATE CBOMCTBA BEINECTB B 3aBHCHMOCTH OT MX CTPOEHHS, BO3MOXHOCTH
NPOTEKAHUS XMMHYECKUX NIPEBPAILEHHI B PA3THYHBIX YCIOBHSIX;

BBIUHCILATE OTHOCHTEIBHYIO MOJICKYJISIPHYIO B MOJIAPHYIO MacChl BEIIECTB, MACCOBYIO
JIOIII0 XUMHUYECKOTO SJIEMEHTA 10 (hOPMYIIe COeNUHEHHUS, MACCOBYIO JIOMIO BELIECTBA B
pacTBoOpe, MPOBOJUTH PACYETHI 110 YPABHEHHIO XUMHUYECKON peaKilii;

cobiofath MpaBuia IMOJIB30BAHHS XMMHYECKOH IOCYHOM W  1aGOpaTOpHBIM
000pyZOBaHHMEM, a TaK)Ke IpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLUSMH I10 BBIIOJHEHHIO JTaOOPaTOPHBIX XUMUYECKUX OIBITOB IO MOJYYECHHIO
¥ COOMpaHUIO ra3000pasHBIX BEILECTB (aMMHAaKa U YIIIEKHUCIIOTO ra3a);

MPOBOJHUTH PEaKIMH, MOATBEPKIAIONIHE KAYECTBEHHbIA COCTAB Pa3/IMYHBIX BEINECTB:
pacno3HaBaTh OMNBITHBIM IMyTEM XIOpui-, OpoMuna-, momun-, xapbomar-, docdar-,
CHJIMKAT-, CyJib(aT-, I'MIAPOKCHIA-HOHEI, KATHOHBl @MMOHHUS ¥ HOHBI H3y4YE€HHBIX
METaJlJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKHUX BEIECTB;
NPUMEHATE OCHOBHBIE ONEPALUU MBICTUTEIBEHOM NEATEIbHOCTH — aHAH3 U CHHTES,
CpaBHeHHE, 0000INeHHe, CHCTEMATH3alMIO, BBIIBJICHHE IPHYMHHO-CIIEACTBEHHBIX
CBA3EH — JUIi M3y4YEHMs CBOMCTB BELIECTB M XHMHYECKUX PEaKIlhif, eCTECTBEHHO-
Hay4qHBIC METO[ABl II03HAHWS — HaONIOJEHHE, H3MEpEeHHe, MOJEeIUPOBaHHE,
9KCIEPHMEHT (peabHbIi U MBICIICHHEIH).



YYEBHO-METO/JUYECKOE OBECIIEYEHHE OBPA30BATEJIBHOI'O
ITPOIECCA

OBSA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI VIS YAEHUKA

* Xumua, 8 knacc/ Frabpuenan 0.C.,, Octpoymos W.I., Caaakos C.A., AKUMOHEPHOE obuwectso «M3gatenpcTeo

«MpocBeLueHne»
https://workprogram.edsoo.ru/work-

METOAUYECKHE MATEPUAJIBLI AJISI YAUTEJIS

° Xumus, 8 knace/ FabpuensH 0.C., Octpoymos W.T., Cnagkos C.A., AKUMOHepHOE 0B6ILECTBO «M3aaTenbeTBo

«lMpocBeleHnen
IHU®POBBIE OFPA3OBATEJIBHBIE PECYPChI U PECYPCBI CETU UHTEPHET
https://workprogram.edsoo.ru/work-

Bubauotera LLOK https://m.edsoo.ru/
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