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2. Conep:xanue nNporpaMMbl y4eOHOT0 Kypca « XHUMUD)

Xumusi. BBoaHbIN KYpC (7 kiaace)

XumMus B IeHTPe ecTeCTBO3HAHMS.

[Ipenmer xumun. XuMusi — 4acTh €CTECTBO3HAHUA. B3anMooTHOIIEHHS YyenoBeka U okpyxaroiiero mupa. [Ipeamer xumun. Ouznyeckue
Tena u BeulectBa. CBolicTBa BenlecTB. [IpuMeHeHne BeeCTB HA OCHOBE UX CBOMCTB.

Habmtoienue 1 sKkciepuMeHT Kak METO/Ibl U3YUEeHHsI €CTeCTBO3HAHUS U xuMuu.HabmoqeHne kak OCHOBHOM MeTO/1 TO3HAHUS
OKpY’KaloIIero Mupa. Y ciaoBus mpoBeneHus Ha0moaenus. [ unoresa. DxcnepumenT. BoiBon. Ctpoenune mamenu. JlaboparopHoe 060pypoBaHHeE.

Monens, mogenupoBanue. OCOOEHHOCTH MOJEIUpOoBanus B reorpaduu, pusmke, Ouonoruu. Moaenu B 6uonoruun.Mysmspku. Moaenu B
¢usuke. DnexrpodopHas MamuHa. ['eorpaduueckue Moaean. XMMHYECKHE MOJICNIN: TPEMETHBIE (MOIETH aTOMa,MOJIEKYJ, XUMUYECKUX H
IIPOMBIIIJICHHBIX IPOU3BOJICTB), 3HAKOBBIE, MJIM CUMBOJIbHBIE (CHMBOJIBI 3JIEMEHTOB, ()OPMYJIbI BEIIECTB, yPAaBHEHUS PEAKIIHiA).

XUMHYECKHUH 2JIEMEHT. XUMHUUECKHE 3Haku. MIX 0003HaueHue, mpou3HoleHne. XumMuiaeckuedopmyisl BemecTB. [IpocTeie u croxHbIe
BeniecTBa. Haekcel u koaddunmenTsl. KadyecTBEeHHBIN U KOJMYECTBEHHBIM COCTAaB BEIECTBA.

YHuBepcalbHBIN XapaKTep MOJI0KEHUI MOJIEKYIIpHO-KMHETHYeCKOU Teopuu. IloHATHS «aTom», «MoneKyay,«<uoHn». CTpoeHue
BeniecTBa. Kpucramnuueckoe cocrosiHue BemiectBa. Kpucramimueckue pemeTky TBepabix Bemects. Auddysus. bpoyHoBckoe ABMXeHUE.
BewectBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHHUS.

[TonsiTre 06 arperaTHOM cocTosiHUM BemiecTBa. dusnueckue u xumMuueckue sipiaeHus. ['a3000pa3Hblie, )KUIKKUE U TBEP/IbIe BEIIECTBA.
AmMopdHbIE BelecTBa.

Crtpoenue 3eMiu: sApo, MaHTHS, KOpa.

JIutochepa. Munepaisl 1 TOpHbIE TOPOIbl. MarmMatuyeckue 1 ocaiouHble (HEOpraHM4eCKUe U OPraHUYECKUe, B TOM YHUCIIE U TOPIOYHE) TOPO/IbI.

XUMHUECKUI cOCTaB )KMBOM KJIETKU: HEOpraHMYEeCKHe BellecTBa (Boj1a 1 MUHEPAJIbHBIE COJIM) U OpraHndecKue (OenKu, JKUpbI, YTIeBOIbI,
BUTaMHHBI). bronorudeckas poJib BOJbI B )kuBoi Kitetke. dorocunTes. Xnopodusut. bruomornueckoe 3HaueHue KUPOB, OEITKOB, H(UPHBIX Maced,
YIJIEBOIOB U BUTAMHUHOB IS dKU3HEIESITEIbHOCTH OPraHU3MOB.

KauecTtBennsle peakiuu.Pacro3HaBanre BeeCTB ¢ MOMOIIbIO KaYECTBEHHBIX peakluii. AHaIUTHYeCKUi curnai. OnpezaenseMmoe
BELIECTBO U PEAKTUB Ha HETO.

MartemaTuka B XMMHMH.
OTtHocHTenbHAs aTOMHAs Macca JIeMeHTa. MonekymnsapHas Macca.OnpeeneHue OTHOCUTEIBHON aTOMHOW MacChl XMMUUYECKHX 3JIEMEHTOB I10
tabmune /1. . MenneneeBa. HaxoxaeHue OTHOCUTEIbHON MOJIEKYIISIPHOM Macchl O (hopMyJie BEIeCTBAa KaK CyMMbI OTHOCUTEIbHBIX aTOMHBIX
Macc, COCTABJIAIOIINX BEIIECTBO XUMUYECKUX IIEMEHTOB.
[ToHATHEO MaccOBOM J0JIe XMMUYECKOT0 3JeMeHTa (W) B CIIO’KHOM BEILIECTBE U €€ pacueT 1o (popmysie BelecTna.

UYuctele BemectBa. CMmecu. I'eTeporennbie 1 roMoreHHble cMecH. ['a3000pasHbie (BO3AyX, MPUPOAHBIH ra3), skujakue (HeQTh), TBEp/IbIe
cMmecH (TopHBIE TOPO/IbI, KYIMHAPHBIE CMECH U CHHTETHUECKHE MOIOIINE CPE/ICTBA).

Omnpenenenue 00bemMHOM qosmrasa (¢p) B cmecu. CoctaB aTMOchepHOTO BO3IyXa U MIPUPOTHOTO Ta3a. PacyeT oObema 1011 ra3a B CMecH
o ero 00bseMy U Ha00OpOT.

Maccoast noins Beniecta (W) B pactBope. Konuentpanus. PacTBopuTens U pacTBOpEHHOE BEIIECTBO. PacueT Macchl pacTBOPEHHOTO
BELIECTBA [10 MacCe pacTBOpa U MacCOBOM J10JI€ paCTBOPEHHOT'O BEILIECTBA.

[TonsTHe 0 uncTOM BelecTBe U MpuMecu. MaccoBast 1oJ1st ipuMecH (W) B 00pasiie ucxoaHoro BemniectBa.OcHoBHOE BemecTBo. Pacder
Macchbl OCHOBHOT'O BEILIECTBA IO MACCEBELIECTBA, COAEPIKALLETO ONPEAEIEHHYIO MACCOBYIO JI0JII0 IIPUMECEH.



SABJIeHus1, IPOUCXOASALINE C BEIECTBAMU.
Crioco0OBbI pa3aeneHus CMeceil 1 04nCcTKa BenlecTB. HekoTopelie mpocTeiime crnocoObl pa3aeiieHusl CMECeil: MPOoCcenBaHue, pa3ielicHIue cMecei
IIOPOLIKOB eJie3a M cepbl OTCTauBaHKe, ACKaHTalMs, LEHTPUPYTrUpOBaHUE, pa3AeIeHHUe C IOMOIIbIO JeIUTEIbHOW BOPOHKH, (GHIIbTPOBAHHUE.
QunpTpoBaHue B 1abopaTopuu, ObITY M Ha ipou3BoAcTBe. [loHsaTHe 0 PpunbTpaTe. Ancopbuus. [lonsTre 00 axcopdbunu u agcopOeHTaX.
AKTUBHPOBAHHBIN YroJib KaK BAKHEUIUN afcopOeHT. Y CTPOHCTBO IPOTHUBOTa3a.

Juctuiusiuys (eperoHka) Kak MpoLecC BbIACIEHUS BEIIECTBA U3 KUAKON cMecH. JucTmiimmpoBaHHas Bojia M 00JIacTU €€ IPUMEHEHUSL.
Kpucrannuzanus nim BeinapuBanue. Kpucramimsanus v BelIapuBaHKUE B JIAOOPATOPUH (KpUCTAIU3ATOPBI U (hapPopoBbie YALTKUAISA
BhInapuBanusi) u npupoze.Ileperonka nedru. Hedprenponykrsl. @pakunoHHas NeperoHKa >KUIKOTO BO3AyXa.

XUMUYECKUE PEaKIUU KaK IIPOLIECCIIPEBPALLEHUS OJHUX BELIECTB B IPYrUe. Y CIOBUS MPOTEKAHNS UIIPEKPAILEHUS XUMUYECKUX
peaxuuii. ConnpukoCHOBEHHE (KOHTAKT )BELLECTB, HarpeBanue. Karanuzarop. UHrubutop. Ypasnenue peakusiMu ropeHusl.

ITpu3HaKu XMMHUYECKHUX peaKkLil: n3MEeHEeHHE [[BeTa, 00pa30BaHHe 0CaJKa, pACTBOPEHUE M10JIyY€HHOI'O 0Ca/IKa, BbIICJIEHUE rasa,
NOSIBJICHUE 3aI1axa, BbIIEJICHUE UIIU MOIJIOIIEHNE TEIIOTHI.

Paccka3sbl 10 XuMHUH.

Yyennueckas KoHQpepeHIHs. «Bpraaronmecst pyccKkre y4eHbIe-XHMHUKH.
Konkypc coobuiennii yuamuxcs.«Moe 11001MMoe XMMUYEeCKOe BELECTBO» (OTKPBITHE, OJIYyYEHNUE U 3HAYECHUE).
KoHkypc ydyeHnueckux npoekToB.KOHKYpC NOCBALIEH U3YYEHUI0 XUMUYECKUX PEAKIIUN.

Heoprannyeckas xummus (8 kiacc)
BBenenue.
[Ipenmer xumuu. Tema u BewmiectBa. llpocTble M cioxHble BemiecTBa. OCHOBHBIE METOJBI IO3HAHUS B XUMMM: HAOJIIOJEHHE, H3MEpEHHE,
skcnepuMeHT. HuctoleBenecTBancmect. CriocoobIpasieneHusicMece.

Atom.Monekyna. 3HaKM XMMHYECKUX 3J€MEHTOB. lIpocTble M clo)KHbIe BeliecTBa. XuMmuueckue (opmynsl. OTHOCUTENbHAs aTOMHas U

MOJIEKYJISIPHAsI MacCBhl.
ATOMBI XUMHYECKHUX 3JIeMEHTOB.

CrpoeHue aToMa: siapo, SJHEpreTudeckuil ypoBeHb. CocCTaB siipa aTomMa: IPOTOHBI, HEUTPOHBL. M30TOMEI.

Ilepunonnueckuii 3akoH [I.11. Menneneesa. [lepuonnueckas cucrema xumudeckux 3ineMeHToB .M. Menaeneea. @Pu3ndeckuii CMbICI
aTOMHOTO (TTOPSIKOBOI0) HOMEpa XMMHUYECKOT0 3JIEMEHTa, HOMepa IPpyIMIIbl U [epro/ia MePUOJUUECKON CUCTeMBbl. DeKTpoHbl. CTpoeHue
ANEKTPOHHBIX YPOBHEH aTOMOB XMMHUUYECKUX 3JIEMEHTOB MaJbIX 11epro0B. [IoHsATHE 0 3aBepILIEHHOM 31EKTPOHHOM ypoBHE.CTpoeHue
OHEPreTUYECKUX YPOBHEHW aTOMOB NEPBBIX 20 XUMUYECKHUX IEMEHTOB nepuoandeckon cucremsl .M. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS
CBOMCTB aTOMOB XMMHYECKHUX 3JIEMEHTOB U UX COCUHEHNI Ha OCHOBE MOJIOKEHU B ieproanyeckoit cucreme (.M. MeHaeneeBa u CTpoeHUs aToMa.
3nauenue Ilepuonnueckoro 3akona /[.1. Menneneena.

DNIEKTPOOTPULIATENIBHOCTh ATOMOB XUMUYECKUX 1eMeHTOB. KoBanieHTHasi XuMudeckas CBsI3b: HeMousipHas u nossipHasi. [lousitue o
BOJIOPOJIHOM CBSI3U M €€ BIMAHUYU Ha (PU3NUECKHUE CBOMCTBA BELIECTB Ha puMepe Bozbl. loHHas cBsA3b. MeTaynueckas cBs3b. THITBI
KPUCTAINIMYECKHUX PEIIETOK (ATOMHAs, MOJIEKYJISIpHAs, HOHHAs, METaJUIMYecKas). 3aBUCUMOCTh (PU3UUECKHX CBOICTB BEIIECTB OT TUIA
KPUCTAJLINYECKON PELLIETKH.

IIpocTeie BemecTna.

Kucnopon — xummudeckuii aineMeHT u npoctoe Bemectso. O30H. Cocta Bo3ayxa. Puznueckne 1 XUMHUYECKUE CBOMCTBA KUCIOPOA.

[Tonyuenue u npumMeHenune kuciopoza. TemioBoit apdext xumudeckux peakiuii. [lonsTre 00 9K30- U IHAOTEPMUUYECKUX PEAKIUAX.



Bonopon — xuMHuuecKuii 3J1IEMEHT U TPOCTOE BeniecTBO. PU3nUecKue U XMMHYECKHUE CBOMCTBA BoAgopoa. [lonydenne Bogopoa B
nabopatopuu. [lonydenue Bogopoaa B NpOMBIIIICHHOCTH. [I[puMenenue Bogopoaa.

3akoH ABorajipo. Moib — eAMHMIIA KOJIHYecTBa BemlecTBa. MosipHas Mmacca.MossipHblit 00beM ra3oB. KauecTBeHHbIE peakiiuy Ha
ra3o00pa3Hble BemecTBa (KUCaopo, Boaopoa). O0beMHbIE OTHOIICHHS Ta30B IPU XUMHUYECKUX PEaAKIIHSIX. ...

CoeqHeHUs1 XMMHYECKHUX 3J1eMEHTOB.

BanentHocTh. Xummndeckue Gopmyibl. Mamekcbl. OTHOCUTENBEHBIC aTOMHAS U MOJISKYJISIpHAS MACChI. 3aKOH MTOCTOSHCTBA COCTaBa BEIIECTBA.
MaccoBas 1011 XUMHYECKOTO 3JIEMEHTA B COCIMHEHHH.

Crenensb okucienusi. CpaBHEHUE CTENIEHU OKUCIEHUS U BaJIGHTHOCTH. Onpe/iesieHue CTENEHU OKUCICHUS JJIEMEHTOB B OMHAPHBIX
coequHeHusx. CocraBienue GopMysl OMHAPHBIX COSTUHEHHM, 001Ul c0co0 UX Ha3BaHMIA.

bunapHbIe cOeTMHEHUS] METAJUIOB U HEMETAJUIOB: OKCHUIBI, XJIOPUIBI, CYIb(huas! U np. CocTaBieHue ux GopMyiL.

Oxkcunpl. Knaccudukanus. Homenknatypa. @uznueckue cBOMCTBa OKCUAOB. XUMUYECKUE CBOMCTBA OKCHI0B. [loyueHue u npumMeHeHue
OKCH/JIOB.

OcnoBanus. Knaccudukanusa. Homenknarypa. @usndeckue cBoiictBa ocHoBaHui. [lonydyenne ocHoBaHuil. XMMHUYECKHE CBONCTBA OCHOBAHHIA.
Peaxnus nelitpanmzanuu. [ToHsTre 00 HHAUKATOPAaX U KAYECTBEHHBIX PEAKIIHSIX.

Kucnotsl. Knaccudpukanus. Homenknarypa. @usudeckue cBoiicTBa KucioT. [lonydenne u npuMeHeHne KuciaoT. XMMHUECKHUe CBOMCTBa
kucioT. Muaukaropsl. i3MeHeHne OKpacku HHIUKATOPOB B PA3JIMUHBIX Cpeax.

Comu. Knaccudukanusa. Homenknatypa. ®usznueckue cBoiicta coseid. [lonmyuenue u npumeHeHue coneil. XMMHUECKHUE CBOICTBA COJEH.
PactBopuMOCTS cosleli B BOJE.

['eneTnueckas CBA3b MEXKIY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

[TpoGiiema 6e30MacHOTO UCTIOIB30BAHUS BEIIECTB M XUMHUYECKUX PEAKIUi B TIOBCETHEBHOM KU3HH. TOKCHUYHBIC, TOPIOYHE U B3PHIBOOTIACHBIC
BelecTBa. beITOBas xuMuyeckas

HN3meHenus, npoucxoasiime ¢ BelecTBaMM.

Ou3nyecKue U XUMUYECKHE SBICHUS. Y CIIOBHUS U MPU3HAKH MTPOTEKAHUS XUMHUECKUX peakiuil. TernoBoit ahpPpexT XuMudecknux peaxiuii.

3aKOH COXpaHEHMs MacChl BelecTB. XuMuueckue ypaBHeHus. Koapounmentsl. CocrapieHne ypaBHEHHM XUMUUECKUX PEAKIIUA.

[ToHsiTHE O CKOPOCTH XUMHYECKON peakiuu. DakTopsbl, BIMUAIONIME HA CKOPOCTh XUMUUYECKON peakuu. [loHsTHE 0 KaTamu3arope.
Knaccudukanmss XuMuueckux peakifii Mo pa3audHbIM IPU3HAKAM: YUCITY U COCTaBY UCXOJHBIX M MOJYyUYEHHBIX BEIIECTB; U3MEHEHHIO CTEIeHEen
OKHUCJIEHUSI aTOMOB XUMHUYECKHUX JIEMEHTOB; MOTJIOIIEHHUIO WIH BBIJICICHUIO SHEPTUH.

[Ipocreitmue oneparnuu ¢ BemectBoM: 1. [IpaBuna TexHukr 6€30MacHOCTH Mpu padboTe B XuMudeckoM kabunere. [Ipuemsl oOpatieHus ¢
nmabopaTopHBIM 000pPYIOBAaHUEM U HarpeBaTeIbHbIMU TprOopamMu. 2. HabmoaeHus 3a n3MEHEHUSIMU, POUCXOIAIINMHE C TOPSIIEH CBEYOU, U HX
ONHCcaHue (JIOMAIIHUN YKCIIEPUMEHT). 3. AHaJIN3 OYBbI U BOABI (IOMAIIHUN SKcriepuMeHT). 4. [Ipu3Haku xumudeckux peakuuil. 5. [Ipurorosnenue
pacTBOpa caxapa M pacyeT €ro MacCoBOH 1011 B PacTBOpE.

PactBopenne. PactBopbl. CBoiicTBa 3JIEKTPOJIUTOB.

Bona B npupoae. KpyroBopot Bojsl B ipupojie. Puznueckue 1 XMuMUUECKHe CBOMCTBa BO/Ibl. PacTBOphI. PacTBOpHMOCTH BEIIECTB B BOJIE.

Konuentpanus pactBopoB. MaccoBas 7107151 paCTBOPEHHOT'O BEIIeCTBa B pacTBOpe. 3HaUE€HUE PaCTBOPOB I IPUPOIBI U CETHCKOTO X03HUCTBA.
[TonsiTHE 00 PACKTPOIUTUYECKON TUCCOLUAIINU. DIEKTPOIUTHI U HEANIEKTPOIUTHL. MeXaHU3M JUCCOIIUALIUN IIEKTPOIUTOB C PA3IMYHBIM
xapaktepoM cBsa3u. Monbl. Katnons! 1 annoHbl. CTeneHp 3JeKTPOIUTHYECKOH aucconanui. CUibHbIE U clla0ble JIEKTPOJIUTHL.



OCHOBHBIE TIOJIOKEHUST TEOPUHU AIEKTPOJUTHUECKON Arcconranuu. Peakiiuy noHHOTO oOMeHa. Y CII0BHS IPOTEKaHUS PEAKIIA HOHHOTO
oOMmeHa.

DJIEKTPOJIMTHYECKAS AUCCOIMALINS KUCIIOT, IEI0UYEH U COJICH.

DNEKTPONIMTUYECKAs JUCCOLUALIMS KUCTIOT U UX CBOIMCTBA B CBETE TEOPHUH IIEKTPOJIUTUUECCKOU TUCCOIUAIUH.

DJIEKTPOJIMTHYECKAS JUCCOIMALIMS OCHOBAHUM M MX CBOMCTBA B CBETE TEOPUHM JICKTPOJIUTHUECKON TUCCOLMAIUH.

Comnu, uX 3IEKTPOJIUTUYECKAS TUCCOIUAIMS U CBOMCTBA B CBETE TEOPUU AICKTPOIUTUUECKOMN TUCCOLUALINH.

O06o0meHue cBeleHni 00 OKCHAaX, X KilacCU(pUKAIIUU U CBOMCTBAX. .

['eneTnueckue psiipl MeTaIa 1 HeMeTasuia. ['eHeTnueckas CBsi3b MEXKy KiIacCaMl HEOPraHMYECKUX BEIIECTB.

Crenenb okucaenus. OnpeaesieHue CTENeHN OKUCICHHUSI aTOMOB XUMHUYECKUX AJIEMEHTOB B cOeAMHEHUSIX. OKUCIUTENb. BOCCTaHOBUTEb.
CylHOCTh OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.

CBolicTBa pacTBOPOB IEKTPOIUTOB. OHHBIE peakiuu. Y CIOBUS TEUCHUS XUMUUYECKUX PEaKIUd MEXITY PAaCTBOPAMHU JICKTPOJIMTOB A0 KOHIIA.
CBoiicTBa KHUCTIOT, OCHOBaHUHM, OKCUIOB U coJjieil. Pemenne skcriepuMeHTaIbHBIX 3a/1a4.

Heoprannyeckas xumus (9 kiaacc)
Bgenenue. O01mas XapakTeprucTHKAa XUMHYECKHX JIEMEHTOB M XUMH4YecKuX peakuuii. [lepuonnyeckuii 3akon n Ilepnoanyeckasn
cucTeMa Xumudeckux djemenToB JI. 1. MenaeseeBa.

XapakTepucTHKa 3JIEMEHTA M0 ero nosoxeHuto B [lepuoanueckoil cucreme xumuueckux 3neMeHToB Jl. . MenneneeBa. CBolicTBa OKCHIOB,
KHMCJIOT, OCHOBAHHMM U COJIEW B CBETE TEOPUU AIEKTPOJUTUYECKON AUCCOLMALMM U OKUCIICHUSA-BOCCTAHOBIICHHUS.

[TonsiTre 0 mepexoaHbIX dIeMeHTax. AM(POTEPHOCTh. [ eHeTHUeCKUi Psii TEPEXOIHOTO dIIEMEHTA.

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema XumMu4eckux 3yeMeHToB 1. M. Menneneesa.

XuMHuueckasi opraHu3alys )KMBOM U HEKUBOU MPUPOIbl. XUMUYECKUIN COCTAB SApa, MAHTUH U 3€MHOM KOPbl. XUMUYECKUE FJIEMEHTHI B KIETKaX
KHUBBIX OPraHU3MOB. Makpo- U MUKPO3JIEMEHTHI.

O06o00611eHNe CBeIeHUH 0 XUMHUeCKuX peakuusax. Kinaccupukanus XuMUUecKuX peakiuii o pa3iIuuHbIM IPU3HAKAM: «UHCIIO U COCTaB
pearupyomux 1 00pa3yronxcs BEIECTBY, «TEMI0BON A3PHEKT», «HaNpaBICHUE, «M3MEHEHHUE CTEIIEHEH OKHCIEHMSI 3JIEMEHTOB, 00pa3yIoIuX
pearupyrolue BeecTBay, «(paszay, «MCHoIb30BAHNE KaTaIU3aTOPay.

[TonsiTve 0 cKOpOCTH XUMHUYECKOM peakuuu. DakTopsl, BIMSIONIME HA CKOPOCTh XUMUYECKHX peakiuil. Karanuzatops! u kartanus. MTHruOuTOpHI.
AHTHOKCH/IAHTBHI.

MertaJjibl.

[Tonoxxenne metamnos B [lepuoaudeckoii cucteme xumuueckux aieMeHToB /1. 1. MenneneeBa. Merammyeckass KpUCTAIUIMYECKAS PEIIETKA U
MeTaJlJIn4ecKast Xxumudeckas cBsizb. OOmue gpusnueckue cBoiicTBa MeTayuioB. CIiiaBbl, UX CBOMCTBA M 3HAUEHHE. XMMHUECKHE CBOMCTBA METAJUIOB
KaK BOCCTaHOBMTEJIEH, a TAKXKE B CBETE UX IMOJIOKEHHS B AJIEKTPOXUMUYECKOM psAY HanpspkeHUi MetaioB. Koppo3ust MeTamioB u ciocoobl 60pbObI
¢ He#l. Metaiel B mpupoae. OO01ue criocoObl UX MOTYICHHS.

OO11ast XapakTepUCTHKA IIEIOYHBIX MEeTAIIOB. MeTamisl B mpupojae. O0mmue cnoco6s! ux noiaydenus. Ctpoenue aroMoB. Lllenounbie MeTamibt
— MpOCThIe BelllecTBa. BaxkHene coeJMHEHHS IEI0YHBIX METaNIOB — OKCH/JIbI, THAPOKCUABI M CONU (XJIOpUIbl, KapOOHATHI, CyIb(aTbl, HUTPATHI),
UX CBOMCTBa M MpUMEHEHHE B HApOJHOM Xo3siicTBe. Kanuiinbie ynoopenus.

OO6mras XxapakTeprcTrKa 3J1IeMeHTOB TyiaBHoOM noArpynmsl [ rpynmel. Ctpoenue atomoB. lllenouno3emenbHbIe METAIBI — MPOCTHIE BEIIECTBA.
Baxuelime coeIMHEHUS 1LEI0YHO3EMETbHBIX METAJIIOB — OKCHUJIbI, THAPOKCUIBI M COJIU (XJIOPUABI, KapOOHAThI, HUTPATHI, CyNb(daThl, pochaTsl), UX
CBOICTBA W NMMPUMEHEHNE B HAPOJITHOM XO3SICTBE.



Amomunuii. CTpoeHne atoMa, GU3NIECKUe U XMMHUYECKHE CBOMCTBA MTPOCTOro BemecTBa. COeTMHEHUS ATFOMUHUS — OKCHUJ U TUIPOKCHI, UX
am@oTepHbIi XapakTep. Baxueiimue conu amroMuaus. [IpuMeHeHne amoMIHHS U €r0 COeTMHEHHH.

Kenezo. Ctpoenue atoma, HU3NUIECKUE U XMMUYECKHE CBOMCTBA MPOCTOro BemecTBa. [ enetnyeckue psaasl Fe2+ u Fe3+. Baxneitmue comu
&Kele3a. 3HAUEHUE JKeJe3a U €ro COeIMHEHUH A1 IPUPOJIbl U HAPOAHOIO XO3sHCTBA.

Hemerajuibl.

OO01mas xapakTepuCcTHKa HEMETaJIOB: ToJioxkeHue B [lepuoanueckoi cucreme xumudeckux uemMenToB J[. 1. MenneneeBa, 0cOOCHHOCTH
CTPOEHHS aTOMOB, IEKTpooTpuIaTebHOCTh (D0) Kak Mepa «HeMeTaITMYHOCTHY, psan 0. Kpucraminyeckoe cTpoeHrne HEMETaUIOB — MPOCTHIX
BeulecTB. Amuorponusi. dusnueckue cBoiicTBa HeMeTa10B. OTHOCUTENBHOCTD IMOHATHI «METAII» U «HEMETAILII».

Bonopoa. ITonoxenue Bogopoaa B [lepuoanueckoit cucreme xumudeckux smemeHToB 1. 1. Menneneea. CTpoeHre aToMa U MOJICKYJIbI.
du3nyecKkue U XMMUYECKHUE CBOICTBA BOJOPO/Ia, €T0 MOIYYEHHE U IPUMEHEHUE.

Bona. Ctpoenne monekyibl. BomopoaHas xumudeckas cBsi3b. OU3HUEeCKUE CBOMCTBA BOABI. AHOMAIMH CBOMCTB BOABL. | mapoduibHbIC U
rupooOHBIC BelIeCTBa. XMMHUYECKHE CBOMCTBA BOIbl. KpyroBopoT BojbI B ipupoze. Bomoouncrka. Aspanus Bobl. BITOBBIE QHIBTPEI.
MuHepanbHbie BOJbI. JJuCTUIIIMPOBAaHHAS BOJIA, €€ TIOJIyYeHHE U IPUMEHEHHE.

O61as xapakrepucTuka ranoreHoB. CtpoeHue atoMoB. [IpocThie BeliecTBa 1 OCHOBHBIE COEIMHEHUS TaJOre€HOB, UX cBoicTBa. Kparkue
CBEICHUS O XJIope, Opome, ¢pTope u noje. [IpuMeHeHre raforeHoB U UX COSAMHEHUN B HAPOJAHOM XO3SHCTBE.

Cepa. Ctpoenue aToma, alJIOTPOIHS, CBOMCTBA U TpUMeHeHHe pomondeckoit cepsl. Okcupsl cepsl (IV) u (VI), ux momyuenue, CBOWCTBa U
npuMeHeHue. CepHas KUCIIOTa U €€ COJIU, X IPUMEHEHUE B HAPOJAHOM X03s1iicTBe. [I[pon3BOICTBO CEPHON KUCIIOTHI.

A3zot. CTpoeHue aroma 1 MOJIEKYJIbl, CBOMCTBA IIPOCTOr0 BelllecTBa. AMMHAK, CTPOCHUE, CBOMCTBA, IoJlyueHue U npumeHeHue. Conu aMMOHUS,
ux coiictBa u npumenenue. Okcunsl azora (II) u (IV). A3oTHas kucnora, ee CBOWCTBA U MpuMeHeHne. HUTpaTbl 1 HUTPUTHI, TpoliemMa ux
COJIEp’KaHUs B CEJIbCKOXO35MCTBEHHON MPOYKIIMH. A30THBIE y100pEHHUSI.

®ocdop. CtpoeHue aroma, aJuIOTPOINHUs, CBOMCTBA 6estoro u KkpacHoro ¢ocdopa, ux npumeHenne. OCHOBHbIE coeJUHEHUs: okcu Gocdopa (V)
u optodochopnas kucnota, pocharsl. DocopHbie ynoOpeHus.

VYrnepoa. CTpoeHue aroma, alsioTpomnus, cBoicTBa Moaudukanuid, mpumenenue. Oxcuasl yraepoza (II) u (IV), ux coiicTBa u mpuMeHeHUE.
KapOoHaTsl: KalbLuUT, COAa, MOTAIll, UX 3HAYEHHUE B IPUPOJIE U )KU3HH YEIOBEKA.

Kpemuuii. Ctpoenne aroma, KpUCTAIUTMUECKU KpeMHUH, ero cBoicTBa u npumeHenue. Okcun kpemuus (IV), ero mpupoaHbie pa3HOBUIHOCTH.
Cunukatel. 3Hau€HUE COEAMHEHUI KpEMHUS B )KUBOM M HEKUBOU npupoze. [IoHsATHe 0 CUIIMKAaTHON MPOMBIIIIEHHOCTH.

3.TemaTu4ueckoe NJIAHUPOBAHUE

7 kaacce (34 4)
Ne
paszzuena Ha3zBanue Tembl paznena

KonunuectBo
1/p (u/p, x/p,
JKCKYpPCHU, TUKTAHTOB

/1 KonuuecTBo uyacos U T.11)

1 (XMMMS B IEHTPE €CTECTBO3HAHUS. 11 wp-2




n/p-1

2 MaTteMaTruka B XHMHH. 9 K/p-1
n/p-3
3 SIBICHUS, TPOUCXOISINNE C BEECTBAMH. 11 K/p-1
4 Pacckaspl 0 XuMHUH. 3
8 kiace
1BapuanTt
(684)
Ne
paszzaena Ha3zBanue tembl pa3zzena
Komungectso
a/p (u/p, ¥/p,
3KCKYPCHUU, TUKTAHTOB
/1 KonunyecTBo 4yacos U T.1)
1 Brenenue. 4 Vp-2
n/p-2
2 ATOMBI XUMHYECKHX DJIEMEHTOB. 9 K/p-1
1/p-2
3 [IpocThie BemecTna. 6 K/p-1
n/p-6
4 CoeTMHEHNs] XMMUYECKHUX DJIEMEHTOB. 14 K/p-1
n/p-2
n/p-3
5 l3MeHeHus, TPOUCXOASAIINE C BEIIECTBAMM. 15 K/p-1
1/p-16
n/p-1
6 PactBopenne. PactBopsl. CBONCTBA 3JIEKTPOJIUTOB. 19 K/p-2
Pezepe 1
8 kaacc 2 Bapuanr (102 4)
Ne
pazzaena HaszBanue Temsl pazaena




KonnuectBo

w/p (1/p, ¥/p,
BKCKprHﬁ, JUKTAHTOB

n/n KonnuectBo yacos U T.IT)
1 Bgenenue. 9 Vp-2
1/p-3
2 ATOMBI XUMHYECKUX JIEMEHTOB. 12 K/p-1
n/p-2
3 [IpocThie BemecTna. 9 K/p-1
n/p-8
4 CoeMHEHNs XUMUYECKHX 3JIEMEHTOB. 18 K/p-1
n/p-2
/p-5
5 3MeHEeHsI, TPOUCXOISIINE C BEIISCTBAMM. 19 K/p-1
n/p-18
n/p-4
6 PactBopenue. PactBopsl. CBOICTBA 3JIEKTPOIUTOB. 33 K/p-2
Pezeps 3
9 kyaacc (68 4)
Ne
paznena HazBanue TeMsbI paznena
Konunuectso
a/p (u/p, k/p,
9KCKYpCHil, TUKTAaHTOB
/1 KonnyecTBo yacos W T.IT)
Beenenune. OOmas XxapakTepUCTUKa XUMUUECKHUX 3JIEMEHTOB U /p-7
1 xumuueckuxpeakuuil. Ilepuogunaecknii 3axkon n IICX0O /.M. Menneneesa. 10 K/p-1
n/p-7
n/p-1
2 MeTtasuibl. CBOKMCTBA METAJIIIOB M MX COEAMHEHUM. 17 K/p-1
n/p-14
/p-3
3 Hemeramnsl. CBOMCTBa HEMETAJLIOB. 26 k/p-1
4 06006111eHrEe 3HaHUH IO XMMHH 32 KypC OCHOBHOM HIKOJIBI. 12 K/p-1




Pezeps




