


MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHUM Ha YpOBHE OCHOBHOTO OOILEro 00pa3oBaHMsl COCTaBJICHa Ha OCHOBE TPEOOBaHMI K pe3yibTaram
OCBOCHHS OCHOBHOH 00pa3zoBaTeIbHOI MporpaMMBl OCHOBHOTO 00111ero obpa3oBanus, npenctaBieHHBIX B @PT'OC OO0, a Taxxe
Ha OCHOBe (enepanbHONH paboueil MmporpaMMbl BOCHHUTAHHMS M C YYETOM KOHIENIMM IPENoJaBaHUs Y4eOHOro mpeaMera
«XuMus» B 00pa3oBaTenbHbIX opranusanusiax Poccuiickoit deneparym.

IIporpamma mo XWMUH [a€T TpPEACTABICHHE O MEJAX, OOmEeH cTpaTerud OOydYeHHs, BOCIHTAHHUA W Pa3BUTHAL
oOyJaromuxcs CpeicTBaMu y4eOHOTO IpeAMeTa, YCTaHABIMBACT O0s3aTelbHOE NMPEIMETHOE COACpKaHHe, IpeayCcMaTpHBaeT
pacmpesieneHue ero 1o KijaccaM U CTPYKTypHUpOBaHHME IO pasfesaM M TeMaM MporpaMMbl 10 XHMUH, OIpefesser
KOJIMYECTBEHHBIE U KAaUECTBEHHBIE XapaKTEPUCTUKU COJEP)KAHUS, PEKOMEHAYEMYIO MOCJIEI0BATENbHOCTh U3YUYEHUS XUMHH C
yIE€TOM MEXIIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKM Y4eOHOTO TpoIiecca, BO3PACTHBIX OCOOEHHOCTEH
00y4Jaromuxcs, ONpelesieT BO3MOXKHOCTH IIpeaMeTa Ul pealu3alidi TpeOOBaHWi K pe3ylbTaTaM OCBOCHHUS OCHOBHOU
00pa3oBaTeNbHOM NPOrpaMMbl Ha YPOBHE OCHOBHOTO oOliero oOpa3oBaHUs, a Takke TpeOOBaHMH K pe3yibTaTaM OOydeHHs
XIMHU Ha YpPOBHE IeNIeii M3ydeHHs MpeIMeTa U OCHOBHBIX BHIIOB Y4€OHO-TIO3HABATEIHEHOW NESATEIHHOCTH OOYYAIOMIeToCs I0
OCBOEHHIO y4eOHOTO COJIepIKaHMSI.

3HaHME XUMHH CIYKHUT OCHOBOHW Ui ()OPMHPOBAHUS MHPOBO33pEHHs OOYYaIOLIErocs, €ro IpeICTaBICHHH O
MaTepHaJbHOM EOUHCTBE MHpPA, BAXHYI0 DPOJIb HWTPalOT (OPMHUPYEMBIE XHUMHEH TPEICTaBICHUS O B3aWMOIIPEBPAIICHISIX
SHEpPrud U 00 HBOIIOIUH BEIIECTB B IPUPOJIC, O MYTSIX PEHICHHUS ITTOOANBHBIX MPo0IeM YCTOHYNBOTO pa3BUTH YEIOBEYECTBA —
CBIPHEBOH, SHEPIETHUCCKOM, MHUIICBON M HKOJOTHUCCKOM OE30MacCHOCTH, MPOOIIEM 31PaBOOXPAHCHHS.

N3yuenne xumuu:

CHOCOOCTBYET peam3allid BO3MOXKHOCTEH Ui caMOpa3BUTHS W (POpPMHUPOBaHHS KyIBTYpHl JTHYHOCTH, €€ oOmmen u
(yHKIMOHAJIBHOW TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMHPOBAHUE MBILICHUS] H TBOPYECKUX CIIOCOOHOCTEH 00Y4aIOIIMXCs, HABBIKOB UX CAMOCTOSTEIIBHOM
y4eOHOI eATeTPHOCTH, IKCTICPUMEHTAIFHBIX U UCCIIEIOBATEIHCKIX YMEHHH, HEOOXOIUMBIX KaK B IIOBCETHEBHOH JKU3HH, TaK U
B IPO(eCCHOHANBEHON AEATEIEHOCTH;

3HAaKOMUT CO CHeIlI/I(bI/IKOI‘/‘I Hay4YHOI'0 MbINIJICHUA, 3aKJIaJdblBA€T OCHOBBI LEJIOCTHOI'O B3IJIAJa Ha CAUHCTBO MPUPOABLI U
YeIoBeKa, SBISIETCS OTBETCTBEHHBIM STalloM B (JOPMHUPOBAHUH €CTECTBCHHO--HAYYHOH IPaMOTHOCTH O0YJAFOIIIXCS;

CrocoOCTBYeT (OPMHPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K €CTECTBCHHO--HAYYHBIM 3HAHHAM, K MPHUPOIC, K YCIOBEKY,
BHOCHT CBOI1 BKJIa]] B 9KOJIOTHYECKOE 00pa3oBaHue 00yqaromuxcs.

JlanHble HampaBiieHHs B 00yYEHUH XMMHHU 00ECHEYHBAIOTCS CHEHU(HUKON ColepKaHus Y4eOHOro mpeaMeTa, KOTOPbIH
SBIISICTCS TIENATOTMIECKH aIallTHPOBAHHBIM OTpPaKCHHEM 0a30BOM HAYKH XUMHUH Ha OTIPEIEIEHHOM 3Tame e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIEro oOpa3oBaHUS OPUEHTUPOBAH Ha OCBOEHHE OOYYAIOUTUMUCS CUCTEMBI
TMEPBOHAYAIbHBIX MOHITHI XHUMHH, OCHOB HeOpFaHH‘IeCKOﬁ XUMHUU U HCKOTOPBIX OTACJIBbHBIX 3HAYUMBIX HOHITHHI OpFaHH‘IeCKOﬁ
XUMUH.

CrpykTypa coaepkaHHsS IMPOTPaMMEI [0 XMMHH C(POPMHpPOBaHA HA OCHOBE CHCTEMHOTO MOAXOJa K €€ H3yUCHHIO.
COI[ep)KaHI/Ie CKJIaABIBACTCA U3 CHCTCMbI MMOHATHH O XUMHUUYECKOM JJIEMEHTE U BCIIECCTBE U CHUCTEMBI MOHATHH O XMMHUYECKOU
peakmuu. O0Oe 3T CHCTEMBI CTPYKTYPHO OpPTaHHM30BaHBI IO IPHUHIUITY MOCIEIOBATEILHOTO Pa3BUTHA 3HAHWH Ha OCHOBE
TEOPETUYECKUX NPEJICTABICHUN PAa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO y4EHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3axona J{. . MeHzeneeBa kak OCHOBHOT'O 3aKOHa XUMUU;

— Y4Y€HUA O CTPOCHUHN aTOMa U XUMHYECKON CBsI3U,

— TPE/CTaBICHUH 00 3IEKTPOTUTHIECKON TUCCOIMAIINN BEIIECTB B PacTBOpaXx.

Teopernueckre 3HaHMS pacCMATPUBAIOTCS Ha OCHOBE OMITMPHYECKHM IIOJYYEHHBIX W OCMBICICHHBIX (PAKTOB,
Pa3BUBAIOTCS ITOCIIEIOBATEIBHO OT OJJHOTO YPOBHS K JAPYrOMY, BBIIOJIHSS (YHKIIMH OOBSICHEHHS M IIPOrHO3MPOBAHMUSI CBOWCTB,
CTPOEHUS ¥ BO3MOXKHOCTEH MPAKTUYECKOr0 MIPUMEHEHHS U MOJIyUEHHs] H3y4aeMbIX BEIIECTB.

OcBoeHHe TNpOrpaMMBl IO XHMHH CIIOCOOCTBYeT (DOPMHUPOBAHMIO TIPEICTABICHUS O XHMHYECKOW COCTaBIIIIONIECH
Hay4YHOIl KapTHHBI MHpa B JIOTUKE €€ CHUCTEMHOM INpPHUPOJbI, LIEHHOCTHOIO OTHOIIEHHUS K HAy4YHOMY 3HAaHMIO U MeETOJaM
NO3HaHMSI B Hayke. V3yueHMe XMMUHM IIPOMCXOAWT C TPHUBJICYCHHWEM 3HAHWH M3 paHee W3Y4YEHHBIX YYEOHBIX INPEJMETOB:
«Oxpyxatomuit Mup», «bnonorus. 5—7 xmaces» u «Puznka. 7 Kaace».

IIpr w3y4eHnH XMMUH TPOUCXOIUT (OPMHUPOBAHHME 3HAHWK OCHOB XMMHYECKON HAayKHM Kak OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHUSL, IIPAKTHYECKOH ESITEIILHOCTH YeI0BeKa M KaK OJTHOTO M3 KOMIOHEHTOB MHUPOBOM KyJIBTYpHL. 3a7ada yaeOHOTro
npeaMeTa COCTOMT B (DOPMHPOBAaHMM CHCTEMBI XMMHUYECKMX 3HAHHUM — BaXXHEHIIMX (AKTOB, IOHATHH, 3aKOHOB H
TEOPETUYECKHUX IIOJIOKEHHUH, IOCTYHMHBIX OOOOIIEHMH MHMPOBO33PEHUYECKOTO XapakTepa, fA3bIKa HAyKH, B IPHOOLICHHH K
HayYHBIM METOJ]aM ITO3HAHMS NPH W3yYSHUH BEUIECTB M XUMHUYECKUX PEAKLHUH, B (OpMUPOBAHUN U PAa3BUTHU MO3HABATEIILHBIX



YMEHHH M WX NPUMECHEHHH B Y4eOHO-TIO3HABAaTENBHONH M Y4eOHO-HCCICIOBATENBCKON MEATEIFHOCTH, OCBOCHHH IIPABHI
0e301acHOTO OOpAIEHUS C BEIIECTBAMH B TIOBCSTHEBHOM KU3HHU.

[Ipy u3yueHnn XMMHU Ha YPOBHE OCHOBHOTO 00IIET0 00pa30BaHMs BaKHOE 3HAUCHHE TPUOOPENN TaKue LelH, KakK:

— (QopmupoBaHHE HHTEIEKTyaJlbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K CaM000pa3oBaHUIO, COTPYIHHYECTBY,
CaMOCTOSATENILHOMY IIPUHSTHIO PEIICHUH, CIOCOOHOI aanTHPOBaThCS K OBICTPO MEHSIOIIUMCS YCIIOBHSAM JKU3HH;

— HaIpaBJICHHOCTh OOyYEHHS Ha CHCTEMaTHYECKOE NMPHOOIICHHE OOYUYaIOMMXCS K CAMOCTOSTEIbHOI MO3HAaBaTEIbHOM
JeSTeHbHOCTH, HAYIHBIM METOAaM TI03HAHUSL, (POPMHUPYIOIUM MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMHUM;

— oOecrieueHne YCIIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYyYalOLIMMUCS OIBITa Pa3HOOOPa3HOW JesTeNBbHOCTH,
MO3HAHMSI M CaMOIIO3HAHUS, KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIHMH), MMEIOIIMX YHUBEPCAILHOE 3HAYCHUE JUIs
Pa3MYHBIX BUJIOB AEATEIHHOCTH;

— ¢opmupoBaHue 00mIel PyHKIIMOHAIEHON U €CTECTBCHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIE YMEHHH OOBSCHATH H
OIICHUBATD SBJICHUS OKPYXKAIOLIETO MUPA, HUCIOJB3Yys 3HAHUS U OMBIT, NOJTY4ICHHBIE IPH W3YYCHUN XUMHH, IPAMEHATh UX TpH
pelieHny npo6ieM B OBCETHEBHOU JKU3HH U TPYIOBOM JEATEIHHOCTH;

— ¢opmupoBaHue y 00y4alOMIMXCS T'YMaHHUCTHYECKMX OTHOIICHWH, IIOHUMaHUS IIEHHOCTH XMMHYECKMX 3HAaHWH Ui
BBIPA0OTKHM HKOJOTUYECKH LEIeCOO0pa3HOro MOBEAEHHS B OBITY M TPYNOBOHW JEATENBHOCTH B LEJSAX COXPAHEHHsS CBOETO
310pPOBbSI U OKPYXKAIOIIEH MPUPOAHON Cperbl;

— pa3BUTHE MOTHMBalMU K OOYYEHHUIO, CHOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIMTAHUIO HAa OCHOBE YCBOCHUSI
0011IeueNIOBEYEeCKUX [IEHHOCTE, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOQUIIS U HANIPaBJICHHOCTH JAJIbHEHIIEro 00y4YeHusl.

OO61ee yrcio 4acoB, OTBEAEHHBIX U U3YUYeHHs] XUMUU Ha YPOBHE OCHOBHOTO OOIIEero oOpazoBaHusi, cocTaBisieT 136
gacoB: B 8 kiacce — 68 JacoB (2 Jaca B Hezieqro), B 9 kimacce — 68 gacoB (2 yaca B HEJICHIO).

COJAEP KAHUE OBYUYEHUSA

8 KJIACC

IlepBoHayajbHbIC XMMHYECKHE IOHATHSA

IIpenmer xumun. Ponb XUMUM B JKH3HU 4eloBeka. XMMHSA B CUCTEME HayK. Tena U BemecTBa. OU3UUECKUE CBOMCTBA
BEIIeCTB. ArperaTHoe cocTosiHMEe BelecTB. IIoHATHE 0 MeTomax Mo3HaHUSA B XMUMHHU. YucThle BemiecTBa M cMecH. CrocoOs!
pasaeneHus cMecen.

ATOMBI ¥ MOJEKyNbl. XUMUYECKUE 3JIeMEHThI. CHMBOJIBI XUMHYECKHX JIEMEHTOB. IIpocThle M CIIOKHBIE BEHIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckass ¢opmyna. BalleHTHOCTP aTOMOB XHMMHYECKHX OJJIEMEHTOB. 3aKOH TIIOCTOSHCTBA COCTaBa BEIIECTB.
OtHocutenbHas atToMHasg Macca. OTHOCHTENbHAs MOJIEKYIJIApHas Macca. MaccoBas A0 XMMUYECKOT0 3IEMEHTA B COCAMHEHHH.

KommgectBo BemectBa. Monbs. MossipHast Macca. B3aumMOCBsI3b KOJIM4ECTBA, MAacChl M YHCIA CTPYKTYpPHBIX €IMHUIL
BerecTBa. Pacuérel 1o hopMysIaM XUMHUYECKUX COCTUHCHUIA.

Ou3nuecKue U XMMUYECKHE SBICHUS. XUMHUYECKass peakius U e€ NpU3HAKH. 3aKOH COXPAHEHHUs MAacChl BEIIECTB.
Xumndeckue ypaBHeHHs. Kiaccudukarust XUMHYECKUX Peakuid (COSANHEHNS, Pa3I0KEHHs, 3aMEIIeHHs, 0OMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBmwiIaMu paboThl B J1abOpaTopuul U mpuéMamu oOpalieHus ¢ JJabopaTOpHBIM
000pyIOBaHNEM, H3YUCHHE M ONUCaHNe (PU3MUECKUX CBONHCTB 00pa3OB HEOPTaHWYECKUX BEIIECTB, HaOMIoneHNne (PHU3nIecKux
(TmaBneHUe BOCKa, TastHWE JIbJa, PACTUPAHUE caxapa B CTyINKe, KUIICHUE U KOHAEHCANUs BOJbI) U XMMUYECKUX (TOpEHHE CBEYH,
MPOKAIMBAaHHE MEIHOW IPOBOJIOKH, B3aMMOJICHCTBHE MeNa C KHCIOTOH) sBICHHH, HAOMIOACHHWE W OMNMCAaHWE IMPHU3HAKOB
MPOTEKaHUs! XUMHUYECKUX PEaKkuuil (pas3iokKeHHe caxapa, B3aMMOJCHCTBHE CEPHOI KHCIOTHI C XJIOPHIOM Oapws, pasiokeHHe
rugpoxcnna meau (II) mpu HarpeBaHuu, B3auMoJIeHCTBHE Xkene3a ¢ pactBopoM conu Meau (II), m3ydenne crocoboB paszzeneHus
cMecel: C TIOMOIIBI0 MarHuTa, (UIBTPOBAaHHWE, BBHINAPUBAHWE, TUCTWUIANMS, XpoMmarorpadus, NPOBEACHHE OYHCTKU
MIOBapEHHOW CcoJin, HAOMIOZIEHUE U ONMCAHUE PE3YJIbTaTOB IPOBEAEHHS OIbITa, WLTIOCTPUPYIOIIETO 3aKOH COXPaHEHHs] Macchl,
CO3JJaHuE MOJIeTIel MOJICKYJ (I1apOCTEP)KHEBBIX).

BakHeiilue npeacTaBuTe M HEOPraHNYecKUX BellecTB

Bosmyx — cmecs razoB. CocraB Bo3myxa. Kuciaopoxm — 3ieMeHT M mpocToe BemecTBO. HaxoxneHue Kuciopoaa B
npupoje, pu3ndeckue 1 XMMHYecKue cBoicTBa (peakuuu ropenus). Okenapl. [lpuMenenue kucnopoaa. CrocoObl moimydeHus
KHCJIOposa B JabopaTopuy M MPOMBIIIIEHHOCTH. KpyroBopoTr kucmopona B mpupoze. O30H — ayuioTporHas MOIU(HUKaus
KHUCJIOpOJa.

TernoBoit 3¢ peKT XMMUUECKOH peaknny, TePMOXUMHIECKNE YPaBHEHNS, 9K30- U SHAOTEPMUYECKHE peakiuy. TommBo:
yrojb U MeTaH. 3arpsi3HEHUE BO3/lyXa, YCHJICHHE ITapHUKOBOTO 3(h(eKTa, pa3pylieHHe 030HOBOTO CIIOSL.

Bomopon — anmemeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B IpUpoae, (GU3NUECKHe M XUMHUYECKHE CBOWCTBA,
NpUMEHEHHE, CIIOCOObI noyueHus. KHcioTs! u comm.



MosipHbIil 00bEM Ta30B. Pacd€Thl M0 XMMHYECKUM yPaBHEHHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurtenb. PactBopbl. HachlllieHHblE W HEHACHILIIEHHBIE PAaCTBOPHI.
PactBopuMocTs BemiecTB B BojJe. MaccoBasi [oJisi BEIlleCTBA B pacTBope. XUMHUYECKUe cBoiicTBa Bonbl. OcHoBanwus. Pousb
pacTBOpPOB B MPUPOJIE U B KU3HU uesoBeka. KpyroBopoT Bojbl B mpupoje. 3arpsisHeHue MpUPOIHBIX BoA. OXpaHa U OYUCTKA
MIPUPOJHBIX BOJ.

Knaccudukanus weopranmdeckux coenuHeHnit. Oxcunmpl. Kmaccudukamms oxcumo: coseoOpasyroniie (OCHOBHBIC,
KUCJIOTHBIC, aM(pOTepHbIC) U HecosieoOpasyromme. HomenknaTypa okcumoB. OU3HUECKUE U XMMHUUCCKUE CBOIMCTBA OKCHIIOB.
ITony4yenue okcumoB.

OcHoBanmst. Kiaccmpukamuss OCHOBaHWIA: MIENOYM W HEPAaCTBOPHMBIE OCHOBaHWSA. HoMeHkmaTypa OCHOBaHUIA.
Pusnueckue U XMMUYECKHE CBOMCTBa OCHOBaHM. [lomydyeHre ocCHOBaHMM.

Kucnotel. Knaccudukamms kucinor. Homenknatypa kucinor. dusnyeckne W XUMUYECKHE CBOWCTBA KHCIOT. Psij
aktuBHOCTH MeTauioB H. H. bekerosa. [lonyuenue kucnor.

Conu. Homenknatypa coneit. duznueckue u XuMmudeckue cBoiictsa cosieil. [lomyuenue coneil.

I'enetnueckas CBsA3b MEXKIY KJIacCaMU HEOPTaHUUECKUX COCTUHEHHI.

Xumuueckuii 3xcnepumenm:

KadeCTBEHHOE OIpENCICHNE CONEpKaHMS KUCIOpOoJa B BO3AyXe, IONyYeHHE, COOMpaHne, Paclio3HaBaHHE W HW3yYECHUE
CBOICTB KHUCIIOpOJa, HAOMIOJIEHUE B3aMMOJICHCTBUS BEIIECTB C KHCIOPOJAOM M YCJIOBUS BO3HHUKHOBEHHSI M MpPEKpPAICHUS
ropenus (moxkapa), O3HaKOMIICHHE ¢ 00pa3llaMi OKCHIOB M OIMCAHWE MX CBOWCTB, MOJydeHHE, COOMpaHue, paclio3HaBaHUE U
W3ydeHHe CBOMCTB Bogopoaa (TopeHue), B3amMmojeiicTBue Bomoponma ¢ okcumoM Mean (II) (BO3MOXKHO HCHONB30BaHUE
BUJIEOMATEpUaIIOB), HaOII0JeHne 00pa3LOB BEIECTB KOJIMYECTBOM 1 MOIIb, HCCIIeJOBaHHE OCOOEHHOCTEH PacTBOPEHHS BEILIECTB
C pa3NIMYHOM pPacTBOPUMOCTBHIO, IMPUTOTOBJIEHHE PACTBOPOB C OMNpEAENIEHHOM MacCOBOM [10JIell pacTBOPEHHOTO BEILIECTBA,
B3aMMOJICHCTBAE BOJBI C METAIUIaMH (HATpUEM W KajbIleM) (BO3MOXKHO HCIIONB30BAHHE BHACOMATEPUAIIOB), MCCIECIOBAHHE
00pa31ioB HEOPTaHMUYECKUX BEUIECTB PA3IMUHBIX KJIACCOB, HAOMIOEHIE U3MEHEHHUSI OKPACKU MHJIUKATOPOB B pacTBOPax KHCIOT
W Ienover, uzyueHue B3aumonehcTBus okcumaa Menu (II) ¢ pacTBOpoM cCepHON KHCIOTHI, KHCIOT C METaJJIaMH, PeakIuil
HEUTpaau3aluy, NOJyYEeHUE HEPACTBOPUMBIX OCHOBAHHUM, BBHITECHEHUE OAHOIO METaula JPYIMM U3 pacTBOpPa COJH, PELICHHE
SKCIIEPUMEHTAIBHBIX 3a71a4 10 TeMe «BakHel e Ki1acchl HEOPraHMUECKUX COETUHEHUI.

Mepuonnuecknii 3axkon u Ilepuoguueckasi cucrema xumuuyeckux djiemeHToB [I. M. MenaeneeBa. Ctpoenue
aToMoB. XuMHnyeckas cBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU

[lepBpic MOMBITKH KIaCCH(PUKAIINA XAMUIECKUX JIEMEHTOB. [IOHATHE O Tpymmax CXOMHBIX AJIEMEHTOB (IIEIOYHBIC M
HIEJIOYHO3EMEIIbHBIC METAJUIbl, TaJOrCHbl, HHEPTHBIC Ta3bl). ODJCMEHTHI, KOTOpbIC 00pa3ylT aMQpOTEpHbIC OKCHUABI U
THJIPOKCHUIBI.

Ilepuonuueckuil 3axon. Ilepuoanueckas cucrema xumuueckux snemeHtoB J[. M. MenzaeneeBa. KoporkonepuogHas u
JunHHOTIepruoaHas Gopmbel [lepromudeckoit cuctempl XxumMuiaeckux dnemMeHToB /. M. MenneneeBa. [lepmomsl w rpymimsl.
Du3nYecKuil CMBICI MOPSIKOBOTO HOMEPa, HOMEPOB TIEPHOJIa U TPYIIHI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifiep. M3otombl. DnekTpoHbl. CTpoeHUE AIEKTPOHHBIX 000JI0UeK aTOMOB ITEPBBIX
20 xumuueckux 3nemMeHTOB [lepuoguueckoit cucremsl Jl. M. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO 3JEMEHTa IO €ro
noJsioxkeHuto B Ilepuoguueckoii cucreme J1. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUsS pajnyca aTOMOB XMMUYECKUX DJIEMEHTOB, METAJUIMYECKUX U HEMETAIIIMYECKHX CBOWCTB
10 rpynIam 1 nepuojam.

3nauenue [lepmoguveckoro 3akoHa u llepromanyeckoil CHUCTEMBI XUMUYECKHUX JJIEMEHTOB IS Pa3BUTHS HAYKU H
npaxkTuku. [. Y. MenzaeneeB — y4€HbII U IPaKIAHNH.

Xumuueckas cBs3b. KoBaneHTHas (MOMSApHAS U HETOJSPHAS) CBA3b. DIEKTPOOTPUIATEIPHOCTh XUMIUECKUX IEMEHTOB.
HonHas cBs3b.

Crenenb oxucieHus. OKHUCIUTENbHO--BOCCTAHOBUTENBbHBIE peakiuu. [Iporecchl OKHUCIEHHUS W BOCCTAHOBJICHHS.
OKUCIHUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii 3kcnepumenm:

M3y4YeHHe 00pa3IoB BENIECTB META/IOB M HEMETAIJIOB, B3aUMOACUCTBHE TUAPOKCHIA IIMHKA C PACTBOPaMHU KHUCIIOT U
iesioueii, MpoBeIeHNe OMBITOB, WIUTIOCTPUPYIONINX MPUMEPHI OKHCITUTEILHO-BOCCTAHOBUTENILHBIX peaKiuid (TOpeHne, peakiiuu
Pa3I0KEHUS, COCTUHCHUS ).

Mesncnpeomemnule ceazu

Peanuzanus MeXNpeaMETHBIX CBSI3eH MPH M3yYEHWH XMMHU B 8§ KIJacCe OCYIIECTBISETCS Yepe3 MCIOJb30BaHUE Kak
OOIIMX €CTECTBEHHO--HAYYHBIX MOHATHI, TAK U MMOHATUH, SIBILTIONIMXCSI CACTEMHBIMH IS OTJCIBHBIX MPEIMETOB €CTECTBCHHO--
HAy4YHOTO LIMKJIA.

OO0mye ecTeCTBEeHHO--HAyYHbIE TIOHSTHSA: HAYyYHBIH (aKT, TUTIOTE3a, TEOPHsl, 3aKOH, aHaW3, CHHTE3, KiIacCU(UKAIIHS,
MEPUOANYHOCTD, HAOIIO/IEHUE, SKCIIEPUMEHT, MOJISTTMPOBAaHUE, U3MEPEHUE, MOIEIh, SIBJICHNUE.



@usnka: Marepus, aToM, 3JIEKTPOH, INPOTOH, HEUTPOH, HWOH, HYKIHJ, H30TOINBI, PaJHOAKTUBHOCTb, MOJIEKYJa,
JNIEKTPUYECKUN 3apsifl, BELIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHHE BELIECTBA, Ta3, (PU3NYECKUE BEIWYMHBI, CAWHHIBI
U3MEpPEHUs], KOCMOC, IJIaHeTHl, 3BE31b1, COoNHILE.

Buonorus: potocunres, Apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaIIBI, TOPHBIE TIOPOBI, MTOJIE3HBIE HCKOTIAEMbIE, TOIIINBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XHMHYecKasi peaKus

Ilepuonnueckuii 3akoH. [lepmonmmdeckas cucrema xummudeckux snmemeHToB J[. M. MennmeneeBa. CTpoeHue aTomoB.
3aKOHOMEPHOCTH B N3MEHEHHU CBOWCTB XUMHYECKUX 3JIEMEHTOB IEPBBIX TPEX NMEPUOIOB, KATHA, KaIbLUS U UX COCIUHCHUH B
COOTBETCTBHUH C TOJI0>KEHUEM IeMeHTOB B [lepuoandeckoil cucteMe U CTpOCHUEM HX aTOMOB.

CrpoeHue BelecTBa: BUABI XUMUUECKON CBSI3U. THIBI KPUCTAUNIMUECKUX PELIETOK, 3aBUCHUMOCTh CBOICTB BEIIECTBA OT
THUIA KPUCTAIIMIECKON PEIIETKH U BUIA XUMHUIECKOH CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHHYECKHX BelIeCTB. XHMMHUYECKHE CBOWCTBAa BEIIECTB, OTHOCAIIMXCS K
Pa3IMYHBIM KJIACCAM HEOPTraHUYECKUX COSAMHEHUN, TeHeTUYecKas CBA3b HEOPraHUYECKUX BEIECTB.

Knaccudukanus XMMHUYECKHX pPEakIMi MO PasIMYHBIM MpPHU3HAKaM (M0 YHCIy M COCTaBy y4acTBYIOIIMX B PEAKIUH
BEILIECTB, 110 TETIIOBOMY (P (EKTy, M0 N3MEHEHHIO CTENEHEH OKUCICHUS XMMHUYECKHUX 3IEMEHTOB, 110 00PaTHMOCTH, IO YIaCTHIO
KaTanu3aTopa). OK30- U SHIOTEPMUYECKUE PEaKINH, TEePMOXUMUYECKHE YPABHEHUSL.

[TonsTHE 0 ckOpocTH XUMHUUYECKOl peakuuu. [ToHsTHE 00 0OpPaTUMBIX 1 HEOOPATHMBIX XMMHUECKHUX peaknusx. Ilonsrue
0 TOMOTEHHBIX U TeTEPOTeHHBIX peakiusix. [lonsTue o katanuse. IloHaTHE 0 XUMHYECKOM paBHOBecHH. PaKkTOPHI, BAUAIOMINE Ha
CKOPOCTh XUMHUYECKON PeaKLUU U MOJ0KEHNE XUMHUYECKOTO PABHOBECH .

OKHCIIUTENbHO-BOCCTAHOBUTEINILHBIC PEAKLUM, DJICKTPOHHBIH OajlaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHON pPEaKIHH.
CocraBneHne ypaBHEHHH OKUCIUTENEHO--BOCCTAHOBHUTENIBHBIX PEAKIINH C HCIOIB30BaHUEM METO/Ia JJICKTPOHHOTO OaaHca.

Teopusi SAEKTPOIUTHUECKON JUCCOLMANUU. DIEKTPOIUTHI U HEDIEKTPOIUTHl. KaTHOHBI, aHHOHBL. MexaHu3M
JIMCCOLMAIIH BEIIECTB C Pa3IMYHBIMU BUJaMHU XUMHUUECKOH cBsizu. CreneHb qucconuanuy. CHIbHBIC U ClIa0ble 3JICKTPOJIUTEL.

Peakiun woHHOTO OOMEHa. YCIIOBHS TNPOTEKAaHWS pPEakIWii HOHHOTO OOMEHA, IOJHBIE M COKpAmIEHHBIE HOHHBIC
ypaBHeHHs peakiuii. CBo¥CcTBa KHCIOT, OCHOBAaHHU M COJIEH B CBETE NPEACTABICHUI 00 3JICKTPOIUTUICCKON THCCOIMAIUIL.
KagecTBeHHble peakiuy Ha HOHBL. [loHATHE O rHIpONH3E COTEH.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJICHHE C MOJIENISIMH KPUCTAJUIMIECKUX PEMIETOK HEOPTaHWYECKUX BEIIECTB — METAIIOB U HEMETalIoB (rpadura
U aJMa3a), CJIOXKHBIX BEIIECTB (XJIOpHUIa HaTPHUs), UCCIEOBaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakIuy OT BO3JeicTBUSA
pa3nuYHbBIX (aKTOPOB, HUCCIEIOBAHNE JIEKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOIECCa JUCCOUMAINH KHUCIOT, HIeoue u
cojeil (BO3MOJKHO MWCIIOJIb30BaHME BHIEO MAaTepHalioB), MPOBEICHHE OIBITOB, WUIIOCTPUPYIONIMX TPHU3HAKH IPOTEKAHMS
peakiuii HoHHOTO 0OMeHa (00pa3oBaHME OCajKa, BBIICJICHHE ra3a, 00pa3oBaHUE BObI), ONBITOB, HIUTIOCTPUPYIOIINX MTPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi (TOpEeHHE, PeaKkuu PasIoKEeHUs, COEANHEHN), pAaCIIO3HAaBaHUE HEOPTraHWYECKHUX
BEILIECTB C TOMOIIBIO KaUE€CTBEHHBIX PEAKIMI Ha HOHBI, pELIEHNE SKCIIEPUMEHTAIBHBIX 3a/a4.

HemeTanibl 1 MX coeiMHEHUS

OO6mrast xapakTepucTHKa ragoreHoB. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u
(u3ndeckue CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XHMMHYECKHE CBOMCTBA Ha TpHMepe XJopa (B3auMojeicTBue ¢
MeTaJUIaMH, HeMeTaJulaMH, Iesnoyamu). XsopoBojopoa. CoisiHas KHCI0Ta, XUMHYECKHE CBOICTBA, MOJTyYeHHE, IIPUMEHEHHE.
JeiicTBHe XJ10pa U XJIOPOBOAOPOAA HA OPTaHM3M YeJIoBeKa. BaskHel1ie XIOpuabl U NX HAXOXIEHHE B IPUPOJE.

O6mrast xapakTepucTuKa 1eMeHToB VIA-Tpynmnsl. OcoOEHHOCTH CTPOECHHS aTOMOB, XapaKTEPHBIE CTETIEHH OKHCIIECHUS.
CrpoeHnne u ¢pu3ndecKrne CBOWCTBA NMPOCTHIX BEIIECTB — KHCIOPOJA U Cepbl. AJIOTPOITHBIE MOJM(UKAINN KUCIOPOAA U CEPBHI.
Xumndeckue cBoicTBa cepbl. CepoBOmOpOJ], CTpoeHHe, (u3nueckne M XUMHUYecKHe cBoiicTBa. OKCHIBI cepbl Kak
MPEJCTaBUTENN KHUCIOTHBIX OKCcHIOB. CepHas KHUCIOTa, (QHU3MUECKHE M XUMHYECKHE CBOWCTBa (00IIME Kak MpeICcTaBUTENs
KJ1acca KHCIJIOT U crennguyeckue). XMMHUUECKHE Peakliy, JIeKallie B OCHOBE NPOMBIIUIEHHOTO CIoco0a MOJIydeHUs] CEpHOU
kucnotsl. [Ipumenenne ceproii kuciaoTel. Coi CepHOI KUCIIOTHI, KaueCTBEHHAs peakuus Ha cyiabdar-uoH. HaxoxaeHue cepsl 1
e€ coelMHEHMH B TpHUPOAE. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOMIEH Cpensl COCOUHEHUSMH Cephl (KHCIOTHBIE JIOXKIH,
3arpsS3HEHNE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 IPEAOTBPAIICHHS.

OO1mas xapakTepucThKa 31eMeHTOB VA-rpynnsl. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENIEHH OKHCIIEHUS.
A30T, pacmpocTpaHeHHE B TNpHpoae, (HU3NYeCKHe M XUMHUYECKHe cBoiicTBa. KpyroBopoT a3ora B mpupome. AMMHAK, ero
(u3nveckre W XMMHUYECKHE CBOMCTBA, MONTydeHHe U npuMeHeHue. Coiau aMMOHHMS, MX (PU3MYECKHEe M XUMHUYECKHE CBOMCTBA,
npuMmeHeHne. KadecTBeHHass peakiys Ha HOHBI aMMOHHS. A30THas KHCIIOTa, €€ IoJydeHHe, (U3NUECKHe M XHUMHUYECKHe
cBoicTBa (OOLIME KaK TpeICTaBUTENs Kilacca KUCJIOT M cnenuduyeckue). Vcmosib3oBaHne HUTPATOB M COJEil aMMOHHUS B
KadecTBE MUHEPAIBHBIX YA0OpeHHH. XMMHUYIECKOe 3arpsi3HEHNE OKPY’KaIOMIel Cpebl COSMHEHUSMH a30Ta (KUCIOTHBIE IO,
3arps3HEHHE BO3AyXa, MOYBBI W BogoéMoB). Docdop, ammorpomHsle Moanbpukamuu (ocdopa, GU3MUECKHE U XUMHUYECKHE



cBoiictBa. Oxcun dochopa (V) u pochopras kuciora, Gu3Mdeckrne W XUMHUUECKHE CBOWCTBA, MOJydeHHe. Vcrmonb3oBaHme
(hocdaToB B KaueCcTBE MUHEPATIHHBIX YI0OPESHUH.

OOmmas xapakTepucTHka 31eMeHToB [VA-rpynmbel. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEpPHbIE CTEIIEHH OKHCICHUS.
VYriepoa, amoTporHble MOAM(UKAINMK, PAaCIpPOCTPaHEHHE B NpPUpoJe, (HU3NYECKHE UM XMMHUYECKHE CBOWMCTBAa. AcopOuus.
Kpyrosopor yraepona B mpupozme. OKcuisl yriepoaa, nx (GHU3MYECKHE W XHMHYECKHE CBOWCTBA, NCHCTBHE HA JKUBBIC
OpTaHU3MBI, TIONyYeHWE W IPUMEHEHHE. OKOJIOTHYECKHE MpoOJeMbl, CBsi3aHHBIE ¢ okcumoMm yriepoxa (IV), rumotesa
rJI00aJIbHOrO TOTEIUICHHsT KJIMMaTa, NMapHUKOBBIH 3¢ ¢eKT. YroipHas KHCIOTa M €€ CONMM, MX (U3MYECKHE W XHUMUYECKHE
CBOHMCTBa, INOJIydeHHE M IpuMeHeHHe. KadecTBeHHass peakumst Ha KapOOHaT-MOHBI. lcmonb3oBaHume kapOOHAaTOB B OBITY,
MEIUNMHE, TPOMBIIIIIEHHOCTH U CETTbCKOM XO3SIHCTBE.

[lepBoHauanbHBIE MOHATHSA 00 OPraHUYECKHUX BELIECTBAX KaK O COCTMHEHMSX yriepona (MeTaH, 3TaH, STUJICH, alleTUIICH,
9TaHOJ, TJIULEPUH, YKCYCHAs KHCI0Ta). [IpupoiHble HICTOYHUKH YII€BOIOPOAOB (Yroib, NPUPOJHBIN ra3, He(Th), NPOLYKTHI UX
nepepaboTkn (OCH3MH), UX POJIb B OBITY M IPOMBIIUICHHOCTH. [I0HATHE 0 OMOTOTHYECKN Ba)KHBIX BEIIECTBAX: JKUpaX, OeiKax,
YIJIEBOJAX — M X POJIM B JKM3HHU YesioBeka. MarepuaibHOe €INHCTBO OPraHUYECKUX M HEOPTaHMYECKHUX COSINHEHUH.

Kpemumii, ero ¢u3nyeckue W XMMHUYECKHE CBOMCTBA, MOJyueHHE M NpuMeHeHue. COEMHEHHS] KPEMHHUS B MPUPOJE.
O6ume mpencraBnerns o0 oxcune kpemaums (IV) m kpemHHeBoil kucimore. CHIMKATBHl, WX HCIONB30BaHHE B OBITY, B
MPOMBIIIICHHOCTH. BaXHEHIINe CTpOUTENbHBIC MaTepHasbl: KepaMHKa, CTEKIO, LIEMEHT, OeToH, jkene300eToH. [Ipobiemsl
0€3011acHOTO UCIIOJIB30BAHHS CTPOUTENILHBIX MaTEepUalIOB B TOBCEHEBHOM KHU3HU.

Xumuueckuit IKCnepumMeHm:

M3ydeHHe 00pa3lOoB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJSHOM KHCJIOTBHI, IPOBEJCHHE KAa4eCTBEHHBIX PEakIHMi Ha
XJIOpUA-UOHBI H Ha6J'IIOILCHI/Ie MPU3HAKOB HUX TIPOTCKAaHHsA, OIILITBI, OTpa)Karouure (bmnqecmde U XMMHYECKHE CBOMCTBa
rajoreHoB M WX COEIUHEHWH (BO3MOXKHO HCIIOJb30BAaHHE BHJEOMATEPHATIOB), O3HAKOMIJIEHHE C oOpa3lamMu XJIOpHUIOB
(ramoreHNIOB), O3HAKOMJICHHWE C 0Opa3mamMH cepbl M €€ COEAWHEHUSMH (BO3MOXKHO HCIIOJIBb30BAaHHWE BHAECOMATEPHAIOB),
HaOJIoIeHNe Tpolecca o0YIrJIMBaHUs caxapa MHOJ JeHCTBUEM KOHIIEHTPHPOBAHHOW CEPHOM KHCIIOTHI, M3yYeHHE XMMHUYECKHX
CBOWCTB pa30aBJICHHON CEPHON KHCIOTHI, MPOBEACHNUE KAYCCTBCHHON peakiMy Ha Cyib(haT-MOH U HAOJIOJACHUE MpPU3HAKA e
NPOTEKaHUs, O3HAKOMIICHHE ¢ (M3MYECKHMH CBOWCTBaMH a30Ta, (ocdopa M MX coequHeHHH (BO3MOXKHO HCIIOIH30BAHHE
BUJIEOMATepuanoB), oOpasaMu a30THEIX M (OCGHOPHBIX yNOOpEHMH, MOITydeHHEe, COOMpaHHe, pacllO3HAaBaHWE W H3y4EHHE
CBOMCTB aMMHuaka, MPOBEJCHUE KAYECTBEHHBIX PEAaKUUi HAa HOH aMMOHHMsA W (ocarT-HOH M H3yYCHHUE IPH3HAKOB HX
NPOTEKaHuUsl, B3aUMOACHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MeJIbI0 (BO3MOXKHO HCIIOJIb30BaHUE BUICOMATEPHAIIOB),
U3ydeHHE MOJeNel KPUCTAUIMYECKHX pPEHIETOK anMmasa, rpadura, ¢ymiuepeHa, O3HAKOMICHHE € MPOLECCOM aacopOrmn
PacTBOPEHHBIX BEIECTB AKTUBHPOBAHHBIM YITIEM M YCTPOWCTBOM IPOTHBOrasa, IOJy4eHHE, cOOMpaHMe, paclo3HaBaHHE U
U3y4YEeHUE CBOMCTB YIJIGKHCIIOTO ras3a, IpOBe/IeHHE KadeCTBEHHBIX peaklui Ha KapOOHAT M CHJIMKAT-HOHbI M HW3y4YECHUE
NPU3HAKOB HMX MPOTEKaHWS, O3HAKOMIICHHE C IPOAYKIMEH CHIMKATHON IMpPOMBIIUICHHOCTH, PEIICHHE SKCIIEPHMEHTAIbHbBIX
3a7a4 1o TeMe «BakHelne HeMeTauTbl M UX COSTMHEHUS.

MeTaJuIbl M UX COEMHEHHS

OO1mas xapakTepUCTHKa XUMHYECKHX JIEMEHTOB — METAJUIOB Ha OCHOBAaHHMH WX IOJI0KeHHA B [lepnoaudeckoii cucreme
XuUMHuUeckux 31eMenToB [I. M. MenneneeBa u ctpoenus atoMoB. CTpoeHrne MeTaJutoB. MeTanudeckast CBsI3b 1 MeTaJuTndecKast
KpHCTaINUeCcKasl perméTka. DIeKTPOXUMHUECKUH P HApsHKeHUH MeTaioB. Pu3ndeckue U XUMHYECKHE CBOMCTBAa METAJIIOB.
O6urme criocoObl MoyTydeHust MeTaJuIoB. [IoHsATHE 0 KOPPO3HH METAJIOB, OCHOBHBIE CIIOCOOBI 3aLTUTHI UX OT Koppo3un. CIaBsl
(craib, 9yTyH, TOpAITIOMUHNHI, OpOH3a) ¥ UX IPUMEHEHHE B OBITY ¥ IPOMBIIIIICHHOCTH.

[IlenouHsle MeTaILIBL: TTONOXKeHUE B Ilepuoamueckoi cucteMe XUMU4eckux 3neMenToB /I, 1. MenneneeBa, CTpoeHHE HX
aTOMOB, HaXOXXJeHHE B npupoje. Puzndeckne n XMMHUYECKHE CBOMCTBA (Ha MpuMepe HAaTpus U Kaiust). OKCUABI M THAPOKCHIBI
Hatpus 1 Kanus. [[puMeHeHne neI0vHbIX METAIIOB U UX COSMHEHHUH.

[Ileno4yHO3eMeNbHBIE METAIUTBI MAarHAK 1 KaJbLuil: TosokeHne B [leproanyeckoil cucteMe XMMHUYECKHX 3JIeMeHTOB 1.
H. MenneneeBa, CTpOGHUE UX aTOMOB, HaXoxJeHUe B mpupoje. dusnueckue U XUMHUUYECKUE CBOMCTBA MAarHus U KajbLus.
Baxneiimue coenuaeHus Kanbus (OKCHI, THAPOKCH, coin). JKECTKOCTH BOABI M CIIOCOOBI €€ yCTpaHEeHHSI.

AmomuHuii: nonoxenue B Ilepuoauueckoit cucteme xumuuyeckux snemeHToB JI. M. MeHpaeneeBa, cTpoeHue atoma,
HaxoXJaeHue B mpupoje. Ou3ndyeckue U XMMHUYECKHE CBOWCTBA amOMUHUSA. AMDOTEpHBIE CBOWCTBA OKCHIIA W THAPOKCHIA
AITFOMUHUS.

Kenezo: monoxenue B Ilepuonmueckoil cucteme xumudeckux sneMmeHtoB Jl. M. MengeneeBa, cTpoeHue aroma,
HaxoXAeHHe B mpupoje. Puzndyeckne n XMMHUYIECKHe CBOicTBa skenme3a. OKCHABL, THAPOKCHABI U comm sxenes3a (1) m xenmesa
(III), mx cocTaB, CBOHCTBA U MOTyIEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3laMHi METaIOB M CIUIaBOB, UX (PU3MUECKMMH CBOWCTBaMH, N3yYCHHE PE3YJITATOB KOPPO3UH
METaJUIOB (BO3MOXKHO HCIOJIB30BAHNE BHIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHAA KalblUs M HATPHS C BOJAOH
(BO3MOXKHO HCIIOIH30BAHNE BUICOMATEPHAIIOB), UCCIICIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCa TOPESHMUS JKejIe3a B KHCIOPOae



(BO3MOXKHO HCIIONB30BAHNE BHICOMATEPHAJIOB), IPU3HAKOB MPOTEKAHUS KAUECTBCHHBIX PEAKIIMH HAa MOHBI: MarHHA, KaJbIIHSA,
aroMuHMS, ITMHKA, xene3a (1) u xenesa (IIT), menu (II), HaGMoIeHNEe W ONTHUCAHKE TIPOIIECCOB OKPANIMBAHMS TUTAMEHU HOHAMH
HATPHS, KaIus W Kaiblus (BO3MOXKHO HCIOJB30BAHUE BUICOMATECPHAJIOB), UCCICIOBaHUE aM(OTEPHBIX CBONCTB THIAPOKCHIA
ATFOMUHUS U THIPOKCHU]IA [IMHKA, PEIICHIE YKCIICPUMECHTAIBHBIX 3314 M0 TeMe «BakHeHIie MeTallyIbl M UX COSIMHCHUSY.

Xumus 1 OKpy:KaoImas cpeaa

BemectBa m Matepmaibl B ITOBCEJHEBHOM JKM3HM HYEIOBEKa. be3ommacHOE WCIIONB30BAaHME BEHMIECTB W XMUMHUYECKHUX
peaxuwii B ObITy. [IlepBasi MOMOIIb TPU XUMHYCCKIX 0XKOTAaX M OTPABJICHHSX.

XuMHIUecKoe 3arps3HeHUE OKPYKaIoIeH cpesl (TpeebHas JOMyCTHMasl KOHIIEHTpaIus Bemects, gajiee — [1JIK). Pors
XMMHU B PEIICHUH YKOJIOTHIECKUX MPOOIeM.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00pa3IoB MaTEPHUAIOB (CTEKIIO, CIUIABBI METAJUIOB, MOTUMEPHBIC MATCPUAIIEI).

Mesicnpeomemnmnuie ceasu

Peanuzaius MexXmnpeIMETHBIX CBS3CH MPHU WU3YyYCHHHM XMMHU B 9 Kilacce OCYIICCTBISACTCS Yepe3 HCIOJIb30BAaHHE Kak
OOIIMX €CTECTBCHHO-HAYYHBIX TIOHSITHH, TaK U MOHATUH, SIBJISIONIUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB €CTECTBCHHO--
HAYYHOTO [UKJIA.

OO0uie ecTecTBEHHO-HAyYHBIC MOHSATHA: HAay4dHBIN (pakT, THHOTE3a, 3aKOH, TEOpHUS, aHANN3, CHHTE3, KIACCH(pHUKALINS,
MEPUOIUYHOCTh, HAOJIONCHUE, O3KCICPUMEHT, MOJCIHPOBAHUE, HU3MEPEHHE, MOJEib, SBJICHHE, MAPHUKOBBIH 3(deKT,
TEXHOJIOTH, MAaTePHAIIBL.

Om3mKa: Marepus, aTOM, OJIJIEKTPOH, TPOTOH, HEHTPOH, HWOH, HYKIHI, HW30TONBI, pPaIHOaKTHBHOCTH, MOJEKYIa,
JNEKTPUYUECKUN 3apsij, MPOBOJHHKH, MOJIYIIPOBOAHUKH, IHAIECKTPUKH, (OTOIIEMEHT, BEIECTBO, TeJO, 0OBEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, pacTBOP, PaCTBOPUMOCTh, KPHUCTAILUTHUCCKAs PEIIETKA, CIUIABbI, (PH3UUCCKUEC BEIMUYUHBI, CIAMHHUIIBI
U3MEpPEeHNs, KOCMIYECKOEe TIPOCTPAHCTRO, IIAHETH, 3BE3/51, CoHIIe.

buonorust:  ¢ortocuHTe3, npixaHue, Ouocdepa, OIKOCHCTEMa, MHUHEpaJbHbIE YIOOPEHHS, MHMKPOAIEMEHTBHI,
MAaKpO3JICMCHTHI, ITUTATCIIbHBIC BEIICCTBA.

T'eorpadust: atmocdepa, runpocdepa, MEHEPAIBl, TOPHBIC TOPOIB, TIOJIE3HBIC NCKOIAEMBIE, TOIUTHBO, BOTHBIE PECYPCHI.

MNJIIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS NTPOI'PAMMBI ITIO XUMHUHN HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUS

JMYHOCTHBIE PE3YJIBTATBI

JInqHOCTHBIE PE3yNIBTaThl OCBOEHMS IPOrPaMMBI OCHOBHOTO 0OIIero oOpa3oBaHUs IOCTUTAIOTCA B XOJE OOYYEHUS
XUMHH B CJIHHCTBC yqe6H0171 U BOCIHMTATEILHOMI JACATCIbHOCTH B COOTBETCTBUM C TpaaUIIUOHHBIMH pOCCHﬁCKHMI/I
COIMOKYJIBTYPHBIMU U NYXOBHO-HPABCTBCHHBIMU HECHHOCTAMU, IPUHATBIMU B O6H_ICCTBC IMpaBujaM1 U HOpMaMH MOBCJACHUA U
CIIOCOOCTBYIOT IPOLIECCaM CaMOIO3HAHUS, CAMOPA3BUTHUS U COLMAIN3AIINN 00yJarOITHXCsl.

JImgHOCTHBIE pe3yiabTaThl OTpaXar0T TOTOBHOCTH O6y‘IaIOHII/IXC$I PYKOBOJACTBOBATHCA CUCTEMOM IIO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALIMN U PACILUPEHUE OIbITA IEATEIbHOCTU Ha €€ OCHOBE, B TOM 4MCJIE B YACTH!

1) naTpHOTHYECKOro BOCIUTAHMS:

LHEHHOCTHOIO OTHOLIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAay4YHOMY HACIEAHIO, MOHUMAaHUS
3HA4YeHHs XHUMHUYECKOW HAyKH B JKM3HHM COBPEMEHHOrO OOILIECTBa, CHOCOOHOCTH BIAAETh JOCTOBEpHOI HH(popMmaiuend o
MEPENIOBBIX JOCTI)KECHHSAX M OTKPBITHSAX MHPOBOW M OTEYECTBEHHOM XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHpa 1 00IIECTBA;

2) rpa)IaHCKOro BOCIUTAHUS

MPEACTABJICHUSA O COLMAJIBHBIX HOPpMax U IMpaBUjIaX MEKINYHOCTHBIX OTHONIEHUH! B KOJIJICKTHUBEC, KOMMyHHKaTHBHOﬁ
KOMIICTEHTHOCTH B OOIIECTBEHHO IIOJIE3HOHM, Y4eOHO-MCCIE0BATEIbCKOW, TBOPUYECKOW M JPYrMX BHAAX NESATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOHM AEATEIbHOCTH NP BBHIOJHEHHH YYCOHBIX, ITO3HABATEIBHBIX 33714, BHIOJHEHUH
XUMHUYECKUX SKCIIEPUMEHTOB, CO3JIaHUN yqe6me IIPOCKTOB, CTPEMJICHUA K B3aMMOIIOHMMAHWIO W B3aWMOIIOMONIN B IIPOILICCCE
9TOI yueOHOH NIesITeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEJICHUE U MTOCTYIIKM CBOMX TOBAPHILEH C IO3UIIMK HPABCTBEHHBIX
U MPaBOBBIX HOPM C Y4ETOM OCO3HAHHS NOCIEICTBUH MOCTYIKOB;

3) EHHOCTH HAYYHOTO0 MO3HAHHUS

MHUPOBO33PCHYCCKUE MPCIACTABICHUA O BCIIECTBE U XHMHAYECKOU pe€aKkunr, COOTBETCTBYIOUINE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M COCTaBIIIOIINE OCHOBY JUISl TIOHWMAHUS CyLITHOCTH HAyYHOW KapTHHBI MHpA, NPEJCTaBICHNs 00 OCHOBHBIX
3aKOHOMEPHOCTAX pPa3BUTHA NPHUPOJbI, B3aUMOCBA3AX 4YECJIOBEKA C HpHpO}lHOﬁ Cpeﬂoﬁ, 0 poJin XMMHUH B TIO3HAHWH IOTHUX
3aKOHOMEPHOCTEN;

MO3HaBaTeJIbHBIE MOTHUBBI, HAlpPaBJICHHBIC HA IOJyYEHHWE HOBBIX 3HAHWH 10 XMMHUH, HEOOXOAMMBIE VIS OOBSCHEHHS
HaOJII0JaeMBIX TIPOLIECCOB U SIBJICHHH, T03HABATEIbHOM, MH(OPMAIIMOHHON M YNTATEIILCKON KYJIBTYDPBI, B TOM YHCIIE HaBBIKOB



CaMOCTOATENPHON pPabOTBI C y4eOHBIMH TEKCTaMHM, CIPAaBOYHOM JHMTEPATypod, NOCTYIHBIMH TEXHHYECKHMH CPEICTBaAMHU
MH()OPMALMOHHBIX TEXHOJIOTHII;

MHTEpec K 00y4YEeHHUIO U TIO3HAHUIO, JII0003HATENLHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaMOOOpa30BaHMIO, IPOESKTHOM U
MCCIIEZIOBATEIbCKON JIESTENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABIEHHOCTH U YPOBHS 00y4eHHS B TaJIbHEHIIEM;

4) popMupoBaHUs KYJIbTYPHI 310POBbSI:

OCO3HaHHE LICHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH HA 3[J0POBBIN 00pa3 XKH3HH,
OCO3HaHHE IOCJECTBUI U HENPHUATHE BPEIHBIX MPHUBBIYEK (YHOTPEOIEHUs allkoroisi, HAPKOTHKOB, KYpPEeHHs ), HEOOXO0AUMOCTH
COOIOICHAS TIPAaBUII OE30MTACHOCTH MIPU OOPAIIeHNH ¢ XUMHUYECKAMH BEIICCTBaMH B OBITY U pealbHOMN JKHU3HHU;

5) Tpya10BOro BOCHUTAHHUS:

MHTEpeC K MPaKTHYECKOMY M3YUCHHIO Tpodeccuil W TpyAa pasiuyHOrO poja, yBaXEHHE K TPYAY M pe3yibTaTaM
TPYIOBOH JEATEILHOCTH, B TOM 4YHWCIE Ha OCHOBE NPUMEHEHMS NPEIMETHBIX 3HAHWH 10 XHMHH, OCO3HAaHHBIH BBIOOD
WHIUBHIYalIbHOI TPAaeKTOPHM MPOJODKEHMS 00pa3oBaHMSA C y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OO0IECTBEHHBIX HHTEPECOB U IMIOTPEOHOCTEH, yCIenHOM NpodhecCHOHaTbHOM NEeSITeIbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTB aJ]aliTUPOBATHCS B MPOPECCHOHAIBHON Cpee;

6) IKOJIOrH4ecKOro BOCHUTAHHS:

9KOJIOTWYECKH I1e71ecO00pa3HOe OTHOLIEHHE K MPHPOJE KaK MCTOYHMKY KH3HM Ha 3eMile, OCHOBE €€ CyIIeCTBOBAaHMS,
MOHMMaHKE LIEHHOCTH 37I0POBOT0 M Oe30macHOro o0pasa »H3HHU, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (DU3UUECKOMY U
TICHXWYECKOMY 3/I0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJICHMS IPaBMII OE30IacHOTO MOBEACHUS IPH paboTe C BEIIECTBAMH, a
TaKKe B CUTYALUSIX, YTPOKAIONIMX 3I0POBBIO M )KU3HH JIIOJEH;

CIIOCOOHOCTH MPpUMCHATH 3HAHUA, TOJTy4YaCMbIC ITPU U3YUCHUU XUMHHU, [JId PCHICHUA 3a/]a4, CBA3AHHBIX C Oprma}omeﬁ
NPUPOJHON CPEeNoH, JUIsl MOBBIIICHUS YPOBHS KOJOTHMYECKOH KYJIBTYpPbI, OCO3HAHUs II00ANBHOTO XapakTepa KOJOTHYECKHX
npoOJieM U MyTeH MX PELICHHUs MOCPEACTBOM METOIOB XMMHH, SKOJIOTHUECKOTO MBIIIICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B
[I03HABATEJILHOM, KOMMYHUKAaTUBHOM U COLIMAIILHOM ITPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanmpenMETHBIX pE3yNbTaTOB BBIACISAIOT 3HAYMMBIC AT (JOPMHPOBAHMS MHPOBO33PEHHS OOIICHAYYHBIE
HOHATHUSA (3aKOH, TEOpHs, IPUHIMII, THIIOTe3a, (DAKT, CUCTEMa, MPOIECC, SIKCIEPUMEHT U APYToe.), KOTOPhIE HCIIOJB3YIOTCS B
€CTCCTBCHHO-HAYYHBIX y‘-I€6HbIX npeaMeTax U Mmo3BOJIAOT Ha OCHOBE 3HAHUU U3 ITHUX MpeaAMETOB q)OpMI/IpOBaTI) MpeaACTaBJICHUC
0 IIeJIOCTHOM Hay4YHOHl KapTHHE MHpa, M YHHUBEpCaJbHble YyueOHble JAeHCTBHUA (IIO3HABATENbHBIE, KOMMYHHKATHBHBIE,
PETYIATHBHBIE), KOTOPBIE 00ecTIeunBaoT (OpMUPOBAHHE TOTOBHOCTH K CAMOCTOSTEIFHOMY IIAHMPOBAHUIO M OCYIIECTBICHUIO
y4eOHOI IeSITeTBHOCTH.

IMo3naBaTesbHbIE YHHBEPCATbHBIE YUeOHbIE TeiiCTBHS

Ba3oBble Jlornueckue JeicTBUA:

YMEHHS HCIIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS TPH OCBOSGHHM 3HAHWI: PACKPHIBATH CMBICI XHMHYECKHX
MOHATHI (BBII[CJ'IHTI) HX XapaKTEPHBIC MMPU3HAKH, YCTaAHABJIIMBATHL B3aMMOCBA3b C APYTUMU HOHS[TI/IS[MI/I), HUCIIOJIB30BaTh IMOHATHS
JUISt OOBSCHEHUS OT/ACNIBHBIX (DAKTOB M SBJICHHUH, BEIOMPAaTh OCHOBAHHS W KPUTEPUH JUTS KJIacCH(HUKAUN XUMUYECKUX BEIIECTB
¥ XUMHYECKUX PEAKLNH, YyCTaHABIMBATH NMPHUUMHHO-CIICIICTBEHHBIE CBSA3HM MEXIYy OOBEKTaMH HM3YyYCHHS, CTPOMTH JIOTHYECKHE
pacCyXKacHus (I/IHI[yKTI/IBHLIe, JACTYKTUBHBIC, 10 aHaHOFI/II/I), JCJIaTh BBIBOABI U 3aKIIIOUCHU A,

YMEHHE IPUMEHATh B IIpoIlecce MO3HAHUS MOHATHA (IpeIMETHBIE M METalpeIMETHBIE), CHMBOJIHUYECKHE (3HAKOBBIC)
MOJIETIM, HCIIOJIb3yeMble B XHUMHH, IPeoOpa3oBHIBATH LIMPOKO IPHMEHSEMbIE B XHMHH MOJENbHBIE NPEICTABICHUS —
XMMHUYECKHH 3HaK (CMMBOJI dJIEMEHTA), XMMHUUecKkas (opMyja ¥ ypaBHEHHE XMMHUUYECKON peaklUH — MPH pelleHHH yueOHO-
MO3HABATCJIbHBIX 3aaa4, C y‘IéTOM 9THUX MOJICIBbHBIX Hpe}ICTaBHeHI/Iﬁ BBIABJIATE U XapPaKTEPHU30BaTh CYHICCTBCHHBIC NPHU3HAKN
U3y4aeMbIX OOBEKTOB — XHMMHYECKHX BEIIECTB M XWMHUYCCKHX PEaKIuii, BBIBIATH OOLIME 3aKOHOMEPHOCTH, NPUYHUHHO-
CJIC/ICTBEHHBIE CBSI3U U IIPOTHBOPEUMS B M3Y4aeMbIX IPOIECCax U SBICHUSAX.

Ba3oBble nccieqoBaresibcKue AeiiCTBUS:

YMEHHE HCII0JIb30BaTh MOCTABICHHBIE BOIIPOCH! B KaYeCTBE MHCTPYMEHTA MO3HAHMS, a TAKXKE B Ka4eCTBE OCHOBBI JUIA
(hopMHpOBaHUS THITOTE3HI 110 ITPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CY)KICHUI;

npnoGpeTeHI/Ie OIlbITa 110 IINIAHUPOBAHUIO, OpPraHU3alli W IPOBCACHHUIO YUYCHHYCCKUX OKCIHEPHUMCHTOB, YMCHHC
HaOJII0AaTh 32 XOJIOM IPOIEecca, CAMOCTOSATENLHO [TPOTHO3UPOBATH €r0 Pe3yibTar, GOpMYJIHPOBaTh 000OIIEHHS U BBIBOABI MO
pe3ysbTaTtaM MpoBeJEHHOTO ONbITA, UCCIIEJOBAHHS, COCTABISTh OTUET O MpOJIeNIaHHON padorTe.

Pa6ora ¢ undopmanueii:

yYMEHHE BHIOMpaTh, aHATU3UPOBATh M HHTEPIPETHPOBATh MH(DOPMALHNIO pPa3IWIHBIX BHIOB M (OPM IIPEACTABICHHUSA,
MOJTy4aeMyl0 M3 Pa3HBIX MCTOYHUKOB (HAy4HO-TIOMYJISApPHAsl JHTEpaTypa XUMHUYECKOTO COJAEPXKaHUs, CIIPaBOYHBIE MOcoOus,
pecypcbl IHTEpHEeTa), KpUTHYECKH OLIEHNBATh IPOTHBOPEUNBYIO M HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHUEC NPUMEHATH PA3JIMYHBIC METOABI U 3alIPOCHI ITPU MMOUCKE U 0T60pe HH¢)OpMaHHH 1 COOTBETCTBYIOIIUX NAHHBIX,
HEOOXOUMBIX JIJIsI BBITIONHEHUS! YYeOHBIX W TMO3HABaTEIbHBIX 3a/lad OMPEISIEHHOTO THIIA, MPUOOPETEHHE OMbITa B 00JacTH



UCIIONb30BaHMs MH()OPMALMOHHO-KOMMYHHKATHBHBIX TEXHOJOTWH, OBIAJCHHE KyJIbTYpOH aKTHBHOTO HCIIOJIb30BAHMS
pa3IMYHBIX MOWCKOBBIX CHCTEM, CaMOCTOSITENBHO BBIOMpAaTh ONTHMAaNbHYIO (DOpMy NpEACTaBACHUS WHGOPMAUKU U
WUTIOCTPUPOBATH pelIaeMble 3a1a41 HECJIOKHBIMU CXeMaMH, AnarpaMMaMu, ApYruMu popMamu rpauky ¥ MX KOMOMHALMSIMUY;

yYMEHHE HCIIOJb30BaTh M aHAIU3UPOBATh B Mpollecce Y4eOHOW M HCCIEeIOBaTENIbCKOH NEATeIbHOCTH MH(POPMAIHIO O
BIIMSIHUU NIPOMBIIUIEHHOCTH, CEILCKOTO XO35MCTBA U TPAHCIIOPTA HA COCTOSIHHE OKPY’KaIOIIeH MPUPOTHON CPEbI.

KoMMyHHKATHBHBIE YHUBePCAJIbHbIEe yueOHbIe el cTBUS:

yYMEHHS 3aJaBaTh BOIPOCH! (B X0Je auanora U (MiM) AUCKYCCHHU) IO CYLIECTBY OOCYXJIaeMOW TeMbl, (hOpMyIHpPOBATH
CBOHM IPEAJIOKEHHS OTHOCUTENIBHO BBIMOJIHEHHS IPEUIOKEHHOM 3a1a4H;

YMEHHUSI MPEICTABIATh TONYYEHHBIE PE3YNbTaThl MO3HABATENBHONW NEATEIBHOCTH B YCTHBIX M NHCBMEHHBIX TEKCTAX;
JieTIaTh TPE3CHTANNIO Pe3yIbTaTOB BBIIOJIHEHHS XUMHYECKOTO JKCIIEpUMeHTa (11a00paTOpHOTO OIbITa, J1a00paTopHOil paboThI
TIO MCCJICIOBAHUIO CBOWCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHS Yy4eOHOTO COTPYyIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IIO3HABAaTEIbHOW U HCCIEIOBATEIbCKOM
JIeITeIbHOCTH TPU DEIICHUM BO3HUKAIOIIUX MNpoOJIIeM Ha OCHOBE y4éra OOIIMX HHTEPECOB M COIVIACOBAHMS ITO3MIUH
(obcyxnenusi, 0OOMEH MHEHUSIMHU, «MO3TOBBIE LITYPMBI», KOOPIUHAIMS COBMECTHBIX JACHCTBUI, ONpejAeNeHHe KPUTEPHEB IO
OIICHKE Ka4eCTBa BEITIOTHEHHON paboTHI U ApyTHE).

PerynsitTuBHbIe YHHBepCcaJIbHbIe y4eOHbIe AelicTBHUS:

YMEHHE CaMOCTOSTEIbHO ONPEACISATh IEeNN [eATeNbHOCTH, IUIAHHUPOBATh, OCYLIECTBIATH, KOHTPOJMPOBATh U INPHU
HEOOXOINMOCTH KOPPEKTUPOBATh CBOIO AEATEIHHOCTb, BHIOMpaTh Hamboiee 3((EKTHBHBIC CHOCOOBI PEHICHUS yJYEOHBIX H
MO3HABATENBHBIX 3aJ]a4, CAMOCTOSTENBHO COCTABIATh MM KOPPEKTHPOBATh MPEUIOKEHHBI alrOPUTM JEWCTBUU NpH
BBINOJIHEHUH 33JaHUI ¢ y4ETOM IOJy4yeHMs HOBBIX 3HAHMH 00 M3ydaeMBIX OOBEKTaX — BEIIEeCTBaX M PEaKIHAX, OLICHUBATh
COOTBETCTBHE IOJIyUEHHOTO pe3yibTaTa 3asBICHHOMN 1eJIM, YMEHHE UCIIONh30BaTh U aHAJIH3UPOBATH KOHTEKCTEHI, IIpe/IaracMple
B YCIIOBUU 3aIaHUI.

INPEJMETHBIE PE3YJIBTATBI

B cocraBe npeaAMETHBIX pe3yJIbTaTOB [0 OCBOCHUIO 003aTEIbHOIO COAEPKAHUs, YCTAHOBICHHOTO JaHHOH (enepanbHOi
pabodelf MpOrpaMMoii, BBIAEIAIOT: OCBOCHHBIE OOYJAIONIMMHCS HaydHbIC 3HAHMSA, YMCHUS W CIOCOOBI JEHCTBHH,
crieruduieckue Ul NpeAMETHON 00macTi «XUMUs», BUIBI AEITEIBHOCTH IO MOTYYESHHIO HOBOTO 3HAHMS, €T0 HHTEPIIPETALNH,
npeoOpa3OBaHMIO U IPUMEHEHHUIO B PA3JIMYHBIX YUECOHBIX U HOBBIX CUTYalIUsX.

K koHuy oOyueHus B 8 Kjacce npenMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaXkaTh ChOPMHUPOBAHHOCTH Y
00yJaromuXcsl YMEHHUI:

®  PacKphIBaTh CMBICI OCHOBHBIX XMMUYECKHX MOHITHI: aTOM, MOJIEKYyJa, XMMUIECKUH 3JIEMEHT, IPOCTOE BEIIECTBO,
CJIOJKHOE BEIIECTBO, CMECh (OAHOPOAHAsI U HEOAHOPOHAs), BAJICHTHOCTb, OTHOCUTEIbHASI aTOMHAsl U MOJIEKYJISIpHast
Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca, MaccoBas IOJsl XMMHYECKOTO 3JEMEHTa B COEIUHEHUH,
MOJISIPHBIA 00BEM, OKCHJI, KHCIIOTa, OCHOBAHHE, COJIb, IICKTPOOTPHIATEIILHOCTD, CTENIEHb OKHCIICHHSI, XUMHIECKas
peakuusi, KnaccuuKanusi peakluii: peakiMi COeIUHEHHS, PeaKklnuh Pas3oKeHHs, PeaKklnu 3aMeleHus], PeaKHn
oOMeHa, 9K30- ¥ SHJIOTEPMHUYECKUE PEAKIUH, TeIUIOBOM 3((PEKT peakiyH, spo aToMa, 3JIEKTPOHHBIH CJIONH aToMa,
aTOMHAasi OpOUTaJb, paJyC aTOMa, XMMHUECKasl CBSA3b, MOJSIPHAST M HEMOJISIPHAS KOBAJICHTHAs CBS3b, HOHHAS CBSI3b,
WOH, KaTHOH, aHUOH, PACTBOP, MAacCOBas JI0JIs BEIIECTBa (IPOIIEHTHAs KOHIIEHTPAIs) B PaCTBOPE;

®  JUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATHH U IPUMEHSTH 3TH MOHATHS IPU ONHUCAHUU BEIIECTB
U UX NPEBPAILECHUI;

®  HCHOJB30BATh XUMHUECKYIO CUMBOJIHKY JUIS COCTAaBJICHHS (POPMYJI BEIIECTB U YPABHEHUH XMMHUYECKHUX PEaKITHIA;

e  ONpeAeNsTh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIMHEHHUSX, CTENEHb OKUCIEHHUS 3JIEMEHTOB B
OMHApHBIX COCNMHEHMSX, MPUHAUIC)KHOCTD BEIIECTB K ONpPEAEIEHHOMY KIIaccy COeIMHEHHWH 1o (opMmyiam, BHI
XMMHUYECKOH CBA3M (KOBAJICHTHAS! M HOHHAs) B HEOPTAaHMYECKUX COSNHEHUSIX;

e  packpbiBaTh cMbici Ilepuoguueckoro 3akona JI. M. MenneneeBa: 1eMOHCTpUPOBAaTh NOHUMAaHUE NEPUOAUUYECKOM
3aBUCHUMOCTH CBOMCTB XUMHUECKUX JIEMEHTOB OT UX MoJokeHUs B [lepuoanueckoil cucteMe, 3aKOHOB COXpaHEHUs
Macchl BELECTB, IOCTOSHCTBA COCTaBa, AaTOMHO--MOJIEKYJIIPHOTO Y4€HUs, 3aK0Ha ABOTapo;

e  ONNCHIBATh U XapakTepu3oBaTh TabmmuHyo hopmy [leproandeckoil cCHCTEMBI XUMHUYECKHUX 3JEMEHTOB: Pa3ndaTh
MOHATHS «TJ1aBHAs moArpymnma (A-rpymma)» u «mobouHas moarpymnmna (b-Tpymma)», Manele ¥ OONBIINE MEPUOIHI,
COOTHOCHTH 0003HAa4YEHUsI, KOTOpbIe nMetoTcst B Tabnuue «Ilepronuueckas cucteMa XMMHUYECKUX aiemenTtos Jl. 1.
MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsn sipa,
o011ee YHCII0 HNEKTPOHOB U PACHPEIEIICHHE UX 0 JIEKTPOHHBIM CIIOSIM);

e  IaccCUPUIMPOBATH XUMHUYECKUE SJIEMEHTHI, HEOPraHWMYECKHE BEIIECTBA, XUMUUECKHE PEaKIHH (110 YHCITy B COCTaBY
YUYacTBYIOLIMX B PEaKIMH BEIIECTB, 10 TEILIOBOMY dddekTy);

e  XapakTepu30BaTh (OMUCHIBATH) OOIINE XUMHUECKHE CBOIICTBA BEIIECTB PAa3IMUHBIX KJIACCOB, IIOATBEPKAast OIMCaHNE
IpHUMEpPaMU MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKHUX PEAKIIMT;



IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHMOCTH OT HMX KayeCTBEHHOI'O COCTaBa, BO3MOXKHOCTH IIPOTEKaHUS
XUMHYECKHX NPEBPaIeHHI B Pa3JIMYHBIX yCIOBHUIX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB, MaCCOBYIO JIOJI0 XMMHUECKOTO SJIEMEHTa
1o (opMmylie COeTMHEHUsI, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHIO XMMHUUECKOM
peakiuy;

NPUMEHATh OCHOBHBIC OIlCpalliMl MBICIUTEIBHOW NeATeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, 00o0OILIeHWe,
CHCTeMaTH3alUI0, KJIACCU(HUKALNIO, BBISIBICHHE INPUYMHHO--CICACTBEHHBIX CBS3€H — JUII W3Yy4YCHUS CBOMWCTB
BEIIECTB M XUMHYECKUX pEaKIUi, eCTeCTBEHHO-HAay4YHbIE METOIbl MO3HAaHWA — HaONIOfCHHe, H3MEpeHHe,
MOJCIIMPOBAHUE, IKCIICPUMEHT (PeasibHBII U MBICIICHHBIH);

CJIC/IOBATh MPaBWJIaM MOJIB30BAHUS XMMHUECKON MOCYJOH M JTabOpaTOpHBIM O0OpYIOBaHHEM, a TAKKe NpaBUIIAM
o0palleHus ¢ BEIECTBAMH B COOTBETCTBHH C MHCTPYKIMSMH IO BBIITOJHEHHIO J1aOOPaTOPHBIX XUMHYECKHUX OIBITOB
M0 TIONYYEHUIO W COOMPAaHWIO Ta3000pa3HBIX BEUIECTB (BOAOPOAA M KHCIIOPOIA), MPUTOTOBICHUIO PACTBOPOB C
orpezeEHHOI MacCOBOW oel pacTBOPEHHOTO BEIIECTBA, INIAHUPOBATh U MPOBOANTH XUMHUYECKUE IKCIIEPUMEHTHI
0 PacIo3HaBaHHUIO PACTBOPOB IIENOUYCH U KHCIOT C TIOMOILBIO HHANKATOPOB (JIaKMYyC, (heHON(PTaTIenH, METHIIO PAHX

U IpyTHe).

K xonmy o0yuenus B 9 Ki1acce mpeaMeTHBIC pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTh C(OPMHUPOBAHHOCTE Y
00yJaromuxcs yMeHHH:

PAacKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI: XUMHUUECKUNA 3JIEMEHT, aTOM, MOJIEKYJIa, MOH, KATHOH, aHUOH,
MIPOCTOE BEUIECTBO, CJIOKHOE BELIECTBO, BAJIEHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCIEHUS, XUMUYECKas
peakusi, XUMHYeCKas CBs3b, TEIUIOBOM 3(D(EKT peakuuy, MOJib, MOJSIPHBIH OO0BEM, PacTBOp, 3JIEKTPOIMTHI,
HEIJIEKTPOJIUTHI, DJIEKTPOJIMTHYECKAsl JUCCOLMALMS, pEeakUud MOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKoe
paBHOBecHe, OOpaTHMbIe M HEOOpaTHMBIC PEaKIHH, OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIC PEaKIUH, OKHCIHUTENb,
BOCCTaHOBHUTEJb, OKHCICHHE M BOCCTaHOBJIICHHUE, aUIOTPOIUs, aM(pOTEepHOCTh, XUMHYECKasl CBsI3b (KOBAJCHTHAs,
HOHHAs, MeTaJUIMdecKas), KpUCTaJuIMdeckas pemeéTka, KOppo3Hs METajUIOB, CIUIaBBI, CKOPOCTh XHUMHMYECKOMH
peakuuu, npeaensHo nonyctumas konuentpanus [11K BenecTsa;

WTIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX NOHATUN U MPUMEHSTH 3TU MOHATHS IPU ONUCAHUU BELLECTB
U UX IIPEBPaLICHUI;

HCIIONIE30BaTh XUMHYECKYI0 CHMBOJIMKY JIJISI COCTABJICHHUS (POPMYIT BEIISCTB M YPAaBHCHUN XUMHUYECKUX PeaKIni;
ONpEAENATh BAJEHTHOCTb M CTENEHb OKHUCIEHHUS XMMHUYECKHX 3JIEMEHTOB B COEAMHEHHUAX PA3JIMYHOIO COCTaBa,
NPUHAJJIEKHOCTh BEUIECTB K OMNpEAENEHHOMY KJacCy COoeluHeHHH 1o (opmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaneHTHas, HOHHASI, METAIIMYECKas)) B HEOPraHMYECKUX COCTUHEHHUAX, 3apsj HOHA MO0 XUMHUYECKOH (opmyie,
XapakTep cpeAbl B BOAHBIX PaCTBOPAaX HEOPraHUYECKUX COEAMHEHUH, TUI KPUCTAINIMYECKONW PEETKH KOHKPETHOIO
BEIIIECTBA;

packpeiBath cMmbIch [lepuoandeckoro 3akoHa J[. M. MenzaeneeBa u 1eMOHCTPHPOBAThH €r0 MOHUMAHKE: ONHCHIBATh U
xapakTepu3oBatb TabmmuHyo ¢opmy I[leproamdeckoil CHCTEMBI XUMHYECKHX SJIEMEHTOB: pas3iInyaTh IOHATHUS
«rnaBHas moArpymma (A-rpymma)» u «mobodHas moarpymma (b-rpymma)y», Maisle U OONBIINE IEPHOABI, COOTHOCUTH
0003HaueHNA, KOTOPbIe UMEIOTCSI B MEPUOIUYECKON TaOIuUIle, ¢ YHCIOBBIMU XapaKTepPUCTHKAMU CTPOCHUS aTOMOB
XUMHYECKHIX JJIEMEHTOB (COCTAaB W 3apsiy sjpa, oOIee YUCIIO JEKTPOHOB M pacIpelesieHHe HX 10 AJIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIINEe 3aKOHOMEPHOCTH B H3MEHEHUH CBOHCTB 2JICMEHTOB U MX COCIUHCHUH B Tpe/Ieax MallbIx
MIEPUOJIOB U TIABHBIX HOATPYII C YIETOM CTPOCHUS UX aTOMOB;

KJIaccU(PUIMPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPraHMYECKUE BELIECTBA, XUMUYECKUE peakluu (T10 YUCITY ¥ COCTaBy
YYaCTBYIOIINX B PEAKIUH BEMIECTB, MO TEIUIOBOMY 3P (EKTy, MO U3MEHEHHUIO CTEICHEH OKUCIICHHUSI XUMHUYECKIX
3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME W CIeNU(PUIECKHE XUMHYECKHE CBOWCTBA MPOCTHIX W CIOXHBIX BEIIECTB,
HNOATBEPXKJasi ONHMCAHUE MNPUMEPaMU MOJIEKYISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIIHUX XHMUYECKHX
peakuuit;

COCTaBIIATh YPaBHEHHS SJIEKTPOJIUTHYECKON JHMCCOIMAINU KHCIOT, INeNOoYell M COJeH, MOTHBIE M COKpAIIEHHBIE
ypaBHEHHs pEaKLUUi HMOHHOTO OOMEHA, YPaBHEHHWS peakuuil, MOIATBEPXKIAIOIINX CYIIECTBOBAHHE TI'€HETHYECKOU
CBSI3U MEXY BEIECTBAMU Pa3IMYHbIX KJIACCOB;

PacKphIBaTh CYIIHOCTH OKHCIHTEIHHO-BOCCTAHOBUTENBHBIX PEAKIH IOCPEICTBOM COCTABICHHUS 3JIEKTPOHHOTO
OaylaHca 3TUX peaKIni;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS, BO3MOXKHOCTU IPOTEKAHUS XMMUYECKUX
MIPEBPALICHUN B PA3THYHBIX YCIOBHSAX;



BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO IOJF0 XMMUYECKOTO 3JIEMEHTA
1o (hopMyJie COEIMHEHUsSI, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, IMPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUUECKON
peaKiuu;

co0OutoiaTh TpaBHia MOJB30BaHUS XMMHYECKOH MOCYZOH M 1a0OpaTOpHBIM 00OpYJOBaHHEM, a TaKKe IMpaBUIiIa
o0palneHns ¢ BEIECTBAMH B COOTBETCTBHH C WHCTPYKIMSMH IO BHIITOJHEHHIO TAOOPATOPHBIX XUMHUYECKHUX OIBITOB
TI0 TIOJYYICHHUIO M COOMpPaHUIO Ta3000pa3HBIX BEHIECTB (aMMHUaKa M YTIIEKHUCIIOTO ra3a);

MPOBOJIUTH PEAaKIWH, IMOJATBEP)KIAIONINE KAaueCTBEHHBIH COCTAB Pa3JIMUHBIX BELIECTB: PACIO3HABATH OIBITHBIM
myTéM XJIOpUA-, OpOMHI-, HOIOHI-, KapOOoHAT-, pocdaT-, CHIMKAT-, CYyIb(aT-, THAPOKCHA-HOHBI, KATHOHBI aMMOHHS
Y HOHBI U3Y4YEHHBIX METAJUIOB, IIPHCYTCTBYIONINE B BOAHBIX PACTBOPAX HEOPTaHMUIECKNX BEIECTB;

NPUMEHSTh OCHOBHBIE OIEPAallMM MBICIUTENBHON JEATeIbHOCTH — aHajiu3 M CHHTE3, CpaBHEHHE, 000OIIeHue,
CHCTEeMaTH3alUI0, BBISIBICHUE NMPUYNHHO-CIEICTBEHHBIX CBS3EH — JUI U3YYEHHsI CBOWCTB BELIECTB M XMMUYECKHX
pEaKIii, eCTECTBEHHO-HAyYHBIE METOBI TTO3HAHUS — HAOMIOJCHHE, U3MEPEHHE, MOJACINPOBAHUE, IKCIEPUMEHT
(peanbHBIN U MBICTICHHBIIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoauyecTBo yacoB
Ne HaunmeHoBaHue pa3aeioB DJieKTpOoHHBIE (U (POBHIE)
n/n U TeM NMPOrpaMMbl Bcero Kontpoanupie Tpakrueckue o0pa3oBarejibHbIE pecypchl
padoThI padoTsI
Pa3gen 1. IlepBoHayanbHble XUMHYECKHE MOHATHUS
Xumusi — BaxkHas 00JIaCTh
11 €CTECTBO3HAHUS U 5 0 9 Bubmuoreka [IOK
MPaKTHYECKOM https://m.edsoo.ru/7f41837¢
JIESTSIIEHOCTH YeJIOBEKa
12 BemecTBa u XuMu4eckue 15 1 0 Bbubanoreka [JOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pasnery 20
Paznen 2. BaxkHeiinmue npeacTraBuTe/ M HEOPraHMYECKUX BelleCTB
21 Bosnyx. Kucnopon. 6 0 0 Bubnmoreka IIOK
IMonstie 06 OKCHIAX https://m.edsoo.ru/7f41837¢
59 Bonopoa.Ilonstue o 8 0 1 Bubnmoreka IIOK
KHCJIOTaX M COJIIX https://m.edsoo.ru/7f41837¢
23 Bopna. PactBopsl. [lonsarue 5 1 1 bubanoreka [JOK
00 OCHOBaHUSX https://m.edsoo.ru/7f41837¢
OCHOBHBIC KJIaCCHI
24 HEOPTaHMYECKUX 11 1 1 Bubamorexa LIOK
9 https://m.edsoo.ru/7f41837¢
COeTMHEHUH
HWroro no pazmerny 30

Paznen 3. llepunoauyeckuii 3axoH u Ilepuoanyeckas cucreMa XuMHuYecKuX 3jaeMeHToB /1.

aToMOB. XuMHuueckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE peaknuun

N. Menpeneea. CTpoenue

[lepuoauueckuii 3aKoH u
[epuonudeckas cucreMa

3.1 XUMHYECKHX 3JIeMeHTOB [1. 7 0 0 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
U. Mennene-ea. CtpoeHue
aToma
Xumudeckast CBSI3b.

3. OKHCIHTEILHO- 8 1 1 Bubnuoreka IJOK
BOCCTAaHOBHUTEJILHEBIE https://m.edsoo.ru/7f41837c
peaximu

HUroro no pazneny 15 bubamorexa LIOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 0 0 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB 68 4 6
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HaunmeHoBaHue pa3ae/ioB U TeM

9 KJIACC

KosmnuecTBO 4acon

JJeKkTpoHHbIe (11 (POBLIE)

Ne m/
e NporpaMmMal Bcero KonTtpoabHblie IIpakTnyeckue oGpasoBaTeibHbIe pecypehl
padoThI padoThI
Pa3nen 1. BenrecTBo H XUMAYeCKHE PEAKIINH
1.1 ?ZBTOP Z}:HZ , ymyifzﬂf 5 1 0 Bubmorexa LIOK
. HaHUH OCHOBHBIX JIOB
pasz https://m.edso0.ru/7f41a636
Kypca 8 Kimacca
12 OcHOBHbBIE 3aKOHOMEPHOCTH 4 0 0 Bubmuoreka [IOK
’ XUMUYECKUX PEAKIMMI https://m.edsoo.ru/7f41a636
6)
s | et e | 8| L ook
’ JHCCORTAtULL https://m.edso0.ru/7f41a636
peakiuu B pacTBOpax
Hroro no pazneny 17
Pasnen 2. HemeTra/Jibl 4 MX COeIUHEHUSI
06
o I L moaon
' https://m.edsoo.ru/7f41a636
rpynnsl. I'agorenst
OO0mas xapaKTepHUCTHKA
59 XAMHUYECKUX 2JIEMSHTOB VIA- 6 0 0 Bubnmoreka IIOK
' rpynnsl. Cepa u eé https://m.edso0o.ru/7f41a636
COCTMHEHUS
OO611ast XxapaKTepUCTHKA
23 XAMHAYSCKUX DJIEMESHTOB V A- 7 0 1 Bubnmoreka IIOK
' rpymnel. A30t, Gochop u ux https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO6mrast xapaKTepUCTHKA
XUMHYECKHUX 3J1eMeHTOB [V A- butnuoreka IJOK
24 . 8 1 2
TPYINIBL. YTIEPOI U KPEMHHI https://m.edsoo.ru/7f41a636
Y UX COCTMHEHUS
HUroro no paznmery 25
Paznea 3. Meraiibl 4 UX COeIMHEHUS
butnuoreka IJOK
3.1 06 7 4 0 0
HHe CBOHCTRA METAIIoB https://m.edsoo.ru/7f41a636
3. Baxneitmme MeTamisl 1 uX 16 1 9 Bubnmoreka IIOK
’ COeIMHEHUS https://m.edsoo.ru/7f41a636
HUroro no pazneny 20
Pa3gen 4. Xumus u okpyskaromiasi cpega
41 Bemecrsa u marepuaiisl B 3 0 0 Bbubmmorexa IIOK
' JKU3HU YeJIOBEKa https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
PesepBHOE Bpemst 3 0 0 ‘ Bubmmorexa [IOK
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INIOYPOYHOE IIVNIAHUPOBAHMUE 8 KJIACC

KoandecTBo yacoB

Hdara
Ne Kontpoas
Tema ypoka IpakTuyec usyde
n/n Bcero Hble
KHe padoThl Hus
padoThI
TIpenmer xumuu. Posb XUMHH B 5KM3HU YEIOBEKA.
1 P 1 0 0 4.09
Temna u BemecTBa
2 TTonsTre 0 MeTomaX MMO3HAHUS B XUMUAH 1 0 0 7.09
Ipaktryeckas padora Ne 1 «[IpaBuia paboTsl B
3 nabopaTopuu U MpUEMBbI OOPAIIICHUS C 1 0 1 11.09
1a00paTOPHBIM 000PYTOBAHUEM)
Yucrtele BemecTBa U cMecu. CriocoObBI pa3aeneHus
4 e petlt pasit 1 0 0 14.09
cMmecei
ITpakTrueckas padora Ne 2 «Pa3zenenne cMeceit
5 P P © 1 0 1 18.09
(Ha mpuMepe OUUCTKU MTOBAPEHHOM COJIN)»
6 ATOMBI U MOJEKYJBI 1 0 0 21.09
XUMHUECKHE 3JIEMEHTHI. 3HAKU (CHMBOJIBI
7 ( ) 1 0 0 25.09
XAMUYECKUX DJIEMEHTOB
8 IIpocThie U CIOXKHBIC BELIECTBA 1 28.09
ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 2.10
3aKOH ITOCTOSIHCTBA COCTABA BEIIECTB. XUMUUYECKas
10 (dhopmysa. BaleHTHOCTh aTOMOB XUMHUYECKHX 1 0 0 5.10
3JIEMEHTOB
OtHOcuTENbHAs aTOMHas Macca. OTHOCHUTEILHAS
11 1 0 0 9.10
MOJICKYJISIpHAs Macca
MaccoBast 10151 XMMHYECKOI'O DJIEMEHTA B
12 8 1 0 0 12.10
COEIMHEHU N
13 Kommgectso BemectBa. Mons. MomnsipHas macca 1 0 0 16.10
Ddusznyeckue ¥ XUMHYECKUE SIBJICHUS. X UMHYECKas
14 1 0 0 19.10
peakius
IIpu3Haky ¥ yCIIOBHS IIPOTEKAHUS XMMUYECKUX
15 pustaxauy P 1 1 0 23.10
peaxiui
3aK0H COXpaHEHHs MACCHI BEIIECTB. XMMHUYECKHE
16 P 1 0 0 6.11
YpaBHCHHS
BrIunciieHns KOJIMYeCTBa, MacChl BELIECTBA 10
17 : et 1 0 0 9.11
YPaBHEHHSIM XUMUYECKUX PEaKIIHi
Kiaccudukanus XuMHYECKHX peaKIni
18 (uran peaxtt 1 0 0 13.11
(coenuHEeHHS, PA3NIOKCHHUS, 3aMCIIICHHS, OOMEHA)
M. B. JIoMOHOCOB — yUEHBIH-IHIIUKIIONICINCT.
19 v ¥ 1 0 0 16.11
O060011IeHNE U CUCTEMATHU3ALMS 3HAHUI
Konrponsnas padora Nel no reme «BemecTBa u
20 P P H 1 1 0 20.11
XUMHYECKHUE PEAKIIAN
Bo3ayx — cmech rasos. CocTaB Bo3myxa.
21 Y Y 1 0 0 23.11
Kucnopoxg — anemeHT u npoctoe BeniectBo. O30H
dusnyeckne 1 XUMAYECKHIE CBOMCTBA KUCIIOPOIa
22 PO 1 0 0 27.11

(peakuuu okucieHus, ropenne). [lonsatue 06




OKCHnaax

Crnoco0blI IoJty4eHust KUCJIOpoAa B 1ab0paTopuu U

23 30.11
NpOMBIIUICHHOCTH. [IprMeHenne kucnopoaa
TemmoBoit 3¢ ekt XUMHIECKON peaKIiy, TOHATHE

24 0 TEPMOXUMHYECKOM yPaBHEHUH, HK30- U 4.12
9HJIOTEPMHUYECKHUX PEAKIHIAX

25 TormmmBo (HeTh, yroib U MEeTaH). 3arps3HEHIE 212
BO3/yXa, CIIOCOOBI €T0 IPEAOTBPAIICHHUS '

26 IpakTryeckas pabora Ne 3 mo Teme «[lomyueHue u 11.12
coOMpaHue KUCIOPO/a, N3y4eHNE ero CBOUCTBY» '

97 Bonopon — anmeMeHT 1 pocToe BEemeCcTBO. 13.12
Haxoxxnenne B mpupoe

08 Du3HUecKUe U XUMUYECKHE CBOHCTBA BOJOPOA. 18.12
IIpumenenue Bogopoaa

29 [TonsTHE O KUCIIOTAX U COIAX 21.12

30 Crioco0kI morydeHns BOIopoJia B Jaboparopuu 25.12

31 IpaxTrdeckas pabora Ne 4 mo Teme «[lomydenne u 28.12
coOupaHue BOIOPO/IA, N3YICHUE €T0 CBOHCTBY '

32 MossipHbIii 00bEM ra3oB. 3akoH ABOTajpo 8.01
Beruncnenus 00b€Ma, KOJIMUYECTBA BEIIECTBA ra3a

33 IO €r0 M3BECTHOMY KOJIMYCCTBY BEIIECTBA MU 11.01
00BEMY
Borunciienust 00bEMOB ra30B M0 YPaBHEHUIO

34 peaKuu Ha OCHOBE 3aKOHA 0ObEMHBIX OTHOIICHUN 15.01
ra3os

35 du3nueckre U XUMUYECKUEe CBOMCTBA BO/bI 18.01

36 Cocras ocHoBanuii. [loHstue 006 HHAUKATOpPAX 22.01
Bona kak pactBoputens. HaceimieHHbIe 1

37 HEHaChIIIEHHbIE pacTBOPbL. MaccoBas 1014 25.01
BEIIIECTBA B PAacTBOpE
ITpakTtudeckas paborta Ne 5 mo teme

38 «[IpUroTOBJICHHE PACTBOPOB C OMPEACIEHHON 29.01
MacCOBOM J10Jiel paCTBOPEHHOTO BELIECTBAY

39 KonTtponsnas pabora Ne2 mo teme «Kuciopoz. 1.02
Bogopox. Boxa» '

40 OKcHIIBI: COCTaB, KiIacCU(UKAIINSI, HOMEHKJIATypa 5.02

41 [NonmydeHne 1 XUMHYECKHE CBOMCTBA KUCIIOTHBIX, 8.02
OCHOBHBIX  aM()OTEPHBIX OKCHJIOB ’

42 OcHOBaHMSI: COCTaB, KIaccuuKarys, 12.02
HOMEHKJIaTypa

43 ITony4yenue nu XuMHU4YECKUE CBOMCTBA OCHOBAaHUMI 15.02

44 KucnoTsl: cocTaB, knaccupukarys, HOMEHKIaTypa 19.02

45 TlonyuyeHne U XUMHUYECKHUE CBOICTBA KUCIIOT 22.02

46 Couu (cpemHue): HOMEHKIIATYpa, CIOCOOBI 26.02
MOJyYEeHHUS, XUMUUECKHE CBOMCTBA

47 IIpaktudeckas pabora Ne 6. Pemrenue 29.02

OKCIICPUMECHTAJIBHBIX 3a4a49 110 TEMC «OCHOBHBIE




KJIaCChl HECOPTAaHNIECKUX COCTMHCHUI

I'eneTnyeckas cBs3b MEKIY KilacCaMU

48 . 1 0 0 4.03
HEOpraHMYECKUX COEANHECHUM

49 O0o001eHre 1 cucTeMaTu3anys 3HaHuH 1 0 0 7.03
KonTtpomsnaas padora Ne3 mo teme "OcHOBHEIE

50 HTPOJIbHAS PA0OT: 0 TeM U"H BHbI 1 1 0 11.03
KJIACChI HEOPTAaHUYECKUX COCTUHEHHUN
IlepBbic MOMBITKY KJIaCCH(DUKAUU XUMHICCKIX

51 aneMeHTOoB. [IoHsATHE O Tpynnax cXOIHBIX 1 0 0 14.03
JJIEMEHTOB
11 i IT

59 epuoandeckuii 3akoH u [lepuoanueckas cucrema 1 0 0 18.03
xumudeckux 3nemenToB J[. 1. Menneneena

53 Ileproel, TpyHIIBI, MOATPYTIIIEI 1 0 0 21.03

54 Crpoenne atomoB. COCTaB aTOMHBIX SIIEP. 1 0 0 1.04
M3oronsl
CtpoeHue dJIeKTPOHHBIX 000I0YeK aTOMOB

55 anemeHToB llepuoamueckoit cucremsr /1. U. 1 0 0 4.04
Menpeneesa
XapakTepucTHKa XUMHYECKOTO JIIEMEHTA 110 €ro

56 nonokenuto B [lepuoauueckoii cucreme . 1. 1 0 0 8.04
Menpeneesa
3naueHue [leproauyueckoro 3akoHa Uil pa3BUTHS

57 Haykd U nipakTukd. J{. V1. MeHngeneeB — y4€HBIH, 1 0 0 11.04
Mearor u rpaxIaHnnH

58 DNEeKTPOOTPHUIIATEIHLHOCTh ATOMOB XUMUYECKHUX 1 0 0 15.04
AJIEMEHTOB

59 WonHas XuMudeckas CBsi3b 1 0 0 18.04

60 KoBaneHTHas moJsipHasi XUMIYECKasl CBS3b 1 0 0 22.04

61 KoBasieHTHas1 HENOJIsIpHAsI XMMUYECKasl CBSI3b 1 0 0 25.04

62 CreneHb OKUCICHHUS 1 0 0 29.04

63 OKHUCIIUTEILHO-BOCCTAHOBUTEIILHBIC PEAKIHH 1 0 0 2.05

64 OKHUCIIUTENTH U BOCCTAHOBUTEIH 1 0 0 6.05

65 KonTponbuas pabota Ne4 mo Teme «CtpoeHue 1 1 0 13.05
aToMa. XUMHYECKasl CBS3b»

66 PeSepliHHf/'I ypok. O600IIeHre U cHCTeMaTH3aIUS 1 0 0 16.05
3HAHUU

67 Pe3€pliHLII71 ypok. O000IIeHNE U cuCTEeMaTH3aNns 1 0 0 90.05
3HAHUH

68 PeSepliHHf/'I ypok. O6001IeHre U cHCTeMaTH3aIUs 1 0 0 23.05
3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 6




9 KJIACC

KoanyecTBo yacoB

Ne Hdara
Kontpo IIpakTHye
n/ Tema ypoka usyue
Bcero JIbHBIE CKHe
I HUSA
padoThI padoTHhI
1 ITepuonuueckuii 3axon. [leproauueckas cucrtema 1 0 0 5.09
xuMudeckux dnmementoB /. Y. Menneneena '
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB
2 P X 1 0 0 7.09
XUMHYECKHX 3JICMEHTOB MEPBBIX TPEX MEPUOIOB
Knaccudukanms 1 HOMEHKIATypa HEOPraHHIEeCKHUX
3 ¢ Ypa Heop 1 0 0 12.09
BEILECTB
Buapl XUMUYECKOH CBSI3U U TUIILI KPUCTAIIMYECKUX
4 b P 1 0 0 14.09
peméToK
KontpomsHas pabora Nel mo teme «[loBTOpeHUe n
5 yray0JeHre 3HaHU OCHOBHBIX Pa3/ieNioB Kypca 8 1 1 0 19.09
KJ1accay
6 Kiaccudukanms XuMU4ecKnux peaxkuui mo 1 0 0 21.09
Pa3IMYHBIM MTPU3HAKAM
7 IlonsTHe 0 CKOPOCTU XMMHUYECKOH PEAKLIUU. 1 0 0 26.09
[ToHsATHE O TOMOTEHHBIX U IETEPOTCHHBIX PEAKITHSIX '
[MonsTne o xumMudeckoM paBHOBecHd. DakTOPHL,
8 BIUSFOIIME HA CKOPOCTh XMMHUYECKON peaKkIuu U 1 0 0 28.09
MIOJIOKCHNE XUMHUECKOTO PABHOBECHS
9 OKHCIUTENbHO-BOCCTAHOBUTEILHBIEC PEAKITTH 1 0 0 3.10
Teopus >IEKTPOIUTUUECKON JUCCOLNALINH.
10 P P 1 0 0 5.10
CuJIbHBIC U CJIA0bIC JIEKTPOJIUTHI
11 HonHbIe ypaBHEHUS peaKInit 1 0 0 10.10
XHMHUYeCKHEe CBOMCTBA KUCJIOT M OCHOBAaHHH B
12 CBETE MPEICTAaBICHUN 00 ANEKTPOIUTHICCKOM 1 0 0 12.10
JIACCOLMALAN
XWMHUYeCKHE CBOMCTBA COJICH B CBETE
13 MPEJCTABICHUH 00 IEKTPOIATHIECKOM 1 0 0 17.10
JIACCOLMALINH
14 ITonsiTue o rugponuse cosei 1 0 0 19.10
Kontponsnas pabora Ne2 mo teme
15 «DNEeKTPONIUTHIECKAS TUCCOIHAIIHSI. XUMUIESCKUE 1 1 0 24.10
peaKiuu B pacTBOPax»
TIpakTuueckas padora Ne 1. «Pemienue
16 P P 1 0 1 26.10
AKCIEPUMEHTAIBHBIX 3a1aW»
17 O060011EeHNEe U CHCTEMATH3ALIMS 3HAHUI 1 0 0 31.10
OO01as XxapaKTepUCTUKA TAJIOTEHOB. XUMHUYECKHE
18 Ll Xapatep 1 0 0 9.11
CBOWCTBA Ha IIpUMeEpE XJI0pa
Xnoposomopon. ComnsiHast KHCJIOTa, XUMHYECKHE
19 "POBOAOP ’ 1 0 0 14.11
CBOWCTBa, MTOTyICHHE, IPIMCHEHIE
TIpakTuueckas padora Ne 2 o teme «Ilonyuenue
20 P P Y 1 0 1 16.11

COJITHOM KHCJIOTbI, U3YUYCHHUC €€ CBOICTB»




21

22

23

Brrunciienus mo ypaBHEHISIM XUMAYECKUX
peaKmuii, ecu OUH U3 PEarcHTOB JaH B U30BITKE

OO01mast XapaKTepUCTHKA IIeMEHTOB VIA-Tpymmbt

AunnoTtponHble MoauuKanuy cepsl. HaxoxneHue
Cephl U €€ COeUHEHNH B mpupoje. XUMHUYIECKHe
CBOMCTBA cepbl

21.11

23.11

28.11

24

CepoBonopo, cTpoeHHe, PU3HIeCKre 1
XMMHUYECKHE CBOICTBA

30.11

25

26

27

Oxcunsl cepbl. CepHas KACIOTA, GU3NIECKUE H
XHMHYECKHe CBOWCTBA, IPUMEHCHNUE

XuUMHUYECKHE peaKIH, JIeKallie B OCHOBE
MPOMBIIIJIEHHOTO CrI0c00a MOJTy4yeHHUs CepHOU
KHUCIOTHI. XUMHUYECKOE 3arpsi3HEHUE OKpYrKaroen
Cpelibl COeIMHEHUSIMU CEePhI

BeluncieHne MaccoBO# J0JU BBIXOA IPOIYKTa
peakiuu

5.12

7.12

12.12

28

29

OO0mrast XapaKTEepUCTHKA IIEMEHTOB V A-TPYIIIHL.
A30T, pacnpocTpaHeHHE B IPUPOE, pru3ndecKue u
XMMHUYECKHE CBOMCTBA

AmMuak, ero gusnueckre 1 XMMHYECKHE CBOWCTBA,
[OJIy4EHUE U IPUMEHEHHE

14.12

19.12

30

IpaxTrdeckas padora Ne 3 mo Teme «[lomyuerne
aMMHaKa, U3y4eHHe ero CBOMCTBY

21.12

31

32

33

A3OTHas KHACIIOTa, € (YU3NIeCKHe U XUMHICCKIE
CBOMCTBA

Hcnonb3oBaHHE HUTPATOB U COJICH aMMOHUS B
KadecTBE MUHEPAJIbHBIX yA00peHUH. XuMHuyeckoe
3arpsi3HEHUE OKPYIKAIOLIEH Cpe/bl COSTMHEHUAMHU
azora

®ochop. Oxenn pocdopa (V) u pocdopras
KUCIIoTa, (PU3MYECKHEe U XUMUYECKUE CBONCTBA,
HOTy4eHHE

26.12

28.12

9.01

34

35

36

Hcnons3oBanue GocdaroB B KauecTBe
MHUHEPAIBHBIX YA0OpeHui. 3arpsa3HeHne
NPUPOJHOM cpenibl pocharamu

VYriepoa, pacrpocTpaHeHUe B IPUPO/IL,
(bu3nyeckre U XUMUYECKUE CBOMCTBA

Okcupipl yraeposa, ux pu3ndeckne U XUMHIECKHe
CBOMCTBA. DKOJIOTHIECKHE TIPOOIEMBI, CBSI3aHHBIE C
okcuzaoM yriaepoaa (IV)

11.01

16.01

18.01

37

YroJipHast KUCIJIOTA U €€ COJIN

23.01

38

39

[Ipaktrueckas padora Ne 4 o Teme "Ilomydyenue
yriaekuciuoro raza. KauecTseHHas peakius Ha
kapOoHaT-noH"

ITepBoHauanbHBIE TOHATHS 00 OPraHUIECKUX
BEIIECTBaX KaK O COCOMHEHUIX yTiiepoa

25.01

30.01

40

KpemHuii u ero coeannenus

1.02

41

[Ipaktrueckas padora Ne 5. Pemenue

6.02




SKCIIEPUMEHTAIBHBIX 3a7au 1o TeMe «BakHelnue
HEMETAJIBI M UX COEIMHEHM

KonTtponbHas pabora Ne3 mo teme «Baxueitue

42 1 1 0 8.02
HEMETAJJIBI U UX COEIUHEHMS
OO0mras xapaKTepUCTHKAa XUMAYECKUX SJIEMEHTOB —
METa/IoB. MeTalanyecKkas CBsI3b M METAILINYECKas
43 - . 1 0 0 13.02
KpHUCTauTnueckas pemeérka. Gu3ndeckue cBONHCTBa
METAJIOB
XUMHUYeCKHEe CBOMCTBA METAJIJIOB.
44 N . 1 0 0 15.02
DNEKTPOXUMHICCKIH PsII HATIPSKEHIH METAJUIOB
O61mrue crocoObl oTy4YeHUs MeTauioB. CIUIaBbL.
Brruuciaenus mo ypaBHEHUAM XMMUYECKHAX
45 h P 1 0 0 20.02
peaKIuii, ecu OUH U3 PEarcHTOB CONEPIKUT
TIPAMECH
46 [MonsaTHE 0 KOPPO3UN METATUIOB 1 0 0 22.02
47 IlenoyHble METAILIBI 1 0 0 27.02
48 OKCHBI ¥ THAPOKCHUIBI HATPHUS U KaJTHS 1 0 0 29.02
49 [lenoyHo3eMeIbHBIE METAIUIBI — KaNbI[HH U MarHUI 1 0 0 5.03
50 Baxkueiiime coequHEHUs KaabLHs 1 0 0 7.03
51 O000111IeHNE U CHCTEMATH3aLM 3HAHUN 1 0 0 12.03
52 JK€ctrocTh BOJBI M CLIOCOOBI €€ yCTpaHeHUS 1 0 0 14.03
IIpaxTrueckas padora Ne 6 o reme "XKécTkocTh
53 P P> ' 1 0 1 19.03
BOJIBI U METOJIBI €€ YCTpaHCHUS
54 AnroMUHHAR 1 21.03
55 AmboTepHbIe CBOWCTBA OKCHIA U THAPOKCHAA 1 2.04
56 Kemeso 1 4.04
Oxcunpl, TUAPOKCHABI B con kele3a (II) u xxemesa
57 P (an 1 0 0 9.04
({11
58 O00011IeHNE U CHUCTEMATH3ALMS 3HAHUN 1 0 0 11.04
ITpaxktudeckas pabora Ne 7. Pemenne
59 IKCIIEPUMEHTAIBHBIX 33/1a4 0 TeMe «BaxkHeimme 1 0 1 16.04
METaJUIbl K UX COEIUHEHMSI
BbIYKCIIEHHUS 110 YPaBHECHHSIM XUMHUYECKHX 18.04
60 peaxmuii, ecI OJIUH U3 PEareHTOB JaH B U30BITKE 1 0 0 '
WM COAEPKUT IPUMECH. BbIunciaeHus: MaccoBoit
JIOJIM BBIXOJIa MPOIYKTA PEAKIHH
61 O00011IeHNE U CUCTEMATH3ALMS 3HAHUIA 1 0 0 23.04
Konrponbnas padora Ned o reme «Baknelimme
62 P P 1 1 0 25.04
METaJUIbl K UX COEIUHEHMSI
BenecTsa 1 MaTepuasl B IOBCEIHEBHOM KU3HU
63 B P s 1 0 0 30.04
yeJ0BeKa
64 XuMHuecKkoe 3arpsi3HEHHE OKpPYKaloIlel cpebl 1 2.05
65 Postb XMMUM B pEILICHUH SKOJIOTMYECKUX POOIIeM 1 7.05
PesepnHrlii ypok. O000IIEHNE U CHCTEMATH3ALUS
66 PBHBIH YP 1 0 0 14.05
3HAaHUI
67 PesepBHblit ypok. O000IIeHNE U CUCTEMATH3ALIHS 1 0 0 16.05




‘ 3HAHUH

PeseprHblil ypok. O000IICHHE U CUCTEMAaTH3AIHS

68 .
3HAaHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 7

YYEBHO-METO/JUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

* Xumus, 8 knace/ [.E. Pymurtuc, ®@.I". ®enpaman, Mocksa «M3narenpetBo «IIpocBenicHue)

* Xumus, 9 knace/ [ L.E. Pymsutuc, ®@.I'. Denapaman, Mocksa «M3narensctBo «IIpocBernieHnes
tabnuuel: [lepuoauyeckas cuctema xuMuueckux anemenToB J. M. MenneneeBa, tabnuia pacTBOPUMOCTH,
3JIEKTPOXUMUYECKUH PsIJT HAIPSPKEHUST METAJIIOB

METOAUYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypoBeHs.-Peanuzanusa-rpecoBanuii-OI'OC-

OCHOBHOT0-00111eT0-00pa3oBaHus.-MeToandeckoe-mocoone-ansa-yaurest.pdf
HU®PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://fedu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/




