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HOACHUTEJBbHASA 3AIINCKA

OBIIASI XAPAKTEPUCTHUKA KYPCA BHEYPOUHOM
JAEATEJBHOCTHU

Kypc «EcrecTtBo3HaHmWe: XHWMHS» CTaBUT CBOCW IeTbI0 CHOPMUPOBATH
YCTOWYMBBIA MHTEPEC K JaJbHEHIIEMY M3YyUYEHUIO YUYEOHOr0o IpeaMeTa « XUMHS.
OOyuaroiecs TOJlydaT BO3MOXHOCTb OCMBICIUTh MECTO XUMHUH Cpeau
€CTECTBEHHOHAYYHBIX JUCITUIUIMH, TO3HAKOMUTHCS C TIPEIMETOM M3YyUEHUSI XUMUH,
U3YYUTh OCHOBHBIE HamOoJiee Ba)KHbIE XMMUYECKHE MOHSITHUS U 3aKOHBI, & TAKXKe
MOCMOTPETh Ha OOBEKTHl MAaTEpUAIBHOTO MHpa Tia3amMu XuMuka. OTIpaBHON
TOYKOM 11  JAHHOTO Kypca SIBWICA paHee HW3YUYEHHBbIM  MaTepual
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB — OHOJOruu, reorpaduu, QU3nuKy, a
Takke MareMaTtuku. Yepe3 o0000IlIeHHE paHEe U3YYEHHOTO BBICTPAUBAETCS
COJIEp’)KaHUE JITAHHOTO Kypca, HW3YYEHUE KOTOPOTO MPU3BAHO CYLIECTBEHHO
IOBBICUTh KA4€CTBO JOCTHKEHUS IPEIMETHBIX PE3yJbTaTOB OCBOEHUS OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMbl OCHOBHOT'O OOIIEr0 00pa30BaHus B YaCTH y4eOHOTO
npeaMera " XuMHS», U3y4EHHE KOTOPOro OTHECEHO K 8 m 9 kiaccam. B mermsax
(dbopMHpOBaHUS XWMHYECKOTO B3IJIsAa HA MUP B Kypce MPOBOASTCS LIMPOKHE
KOPpEJSILIUM MEXAY IOJYYEHHBIMA B KJAcCe€ 3JIEMEHTApHBIMH XHUMHUYECKUMU
3HAHMSIMU U HABBIKAMH, C OJHOW CTOPOHBI, U CBOMCTBAMH OOBEKTOB, KOTOPHIE
M3BECTHBI 00YYaIOIMMCS B IMOBCETHEBHOW KU3HH, HO JI0 3TOI0 BOCIPUHUMAIHCH
VMU JIMITH Ha OBITOBOM YpOBHE, — C Apyroit. OOydaronumcs OyayT paccMaTpuBaTh
BO3/yX, KUCIIOPO/I, YTJIEKUCIBIN a3, BOLY, IOBAPEHHYIO COJIb, TJIFOKO3Y, ra3, He(Th,
yT0J1b, METAJUIBI U CIUJIABBI, CTEKIIO0, (hassHC U Gapdop, MOTUMEPHI C TTO3UIIUN XUMHH.

IEJU U3YYEHUSA KYPCA BHEYPOUHOM JESATEJBbHOCTHU

1. Tlcuxonoruyecku MOATOTOBUTh OOYYAIOIIMUXCS K M3YyYEHUIO HOBOTO
TPYAHOTO y4eOHOTO MpeIMeTa;

2. CoznaTh NO3HABATENbHYIO MOTUBALIMIO K U3YYEHHIO HOBOTO IIPEMETA;

3. ChopmupoBarh mpeaMeTHbIE 3HAHUS (B MEPBYIO Oudepeb PacUETHHIC U
IKCIIEPUMEHTAIbHBIE), Ha KOTOPBIE HEAOCTATOYHO BPEMEHH MPHU U3yUECHUHU
XUMHH OCHOBHOT'O Kypca CpeIHEH IIKOJIBI;

4. VHTerpupoBaTh 3HaHUS MO MPEIMETaM €CTeCTBEHHOTO IMKJIAa OCHOBHOM
IIKOJIBI HA OCHOBE YYEOHON AUCHUTIINHBI “XUMHUS .

5. @opMupoBaHUE IKCIEPUMEHTATBHBIX YMEHUN Ha OCHOBE HECIIOKHBIX IO
TEXHHKE BBIIIOJIHEHUS JJa0OPATOPHBIX OIBITOB U MPAKTUUECKUX 3aHATHIH



6. Pa3BuTHe sOrmueckux oOmnepanuid MBIIUICHUS: aHalu3a M CHUHTE3a,
CpaBHEHMsI M OOOOLICHMs, BBIIBWKEHUS W MOATBEPXKICHUS WIH
OIPOBEPKEHUS THIIOTES;

7. COBEpIICHCTBOBAaHUE MATEMaTUUYECKUX YMEHHM, HEOOXOAMMBIX s
pEeLIeHNs] HECIIOKHBIX XUMUYECKUX 3a/1a4;

MECTO KYPCA BHEYPOUHOH JEATEJBHOCTH B
OBPA3OBATEJILHON IPOTPAMME
CornacHo yTBepKIEHHOMY y4eOHOMY IUIaHY IIKOJIBI HAa Kypc «EctecTBo3HaHUeE:
XMMHsI» Ha YPOBHE OCHOBHOT'O 00IIIero o0pa3oBaHus paccunTana Ha 35 dacos (1
4yac B HEJIEIII0).

®OPMbI TPOBEJEHHUS 3AHSATHUHA KYPCA BHEYPOYHOM
AEATEJIBHOCTHU

[Iporpamma Kypca mpeaycMaTpyuBacT YPOKH M3yUCeHHS HOBOTO MaTepuaja, ypoKH
0000IIIEHUS U CHCTEMAaTH3aIli1 3HAHUN, TPAKTHIECKUE PAOOTHI.



COJIEP)KAHUE KYPCA BHEYPOUYHOM JESATEJbHOCTH

BBenenue

[Ipupona. ®usmyeckue Ttema. SBneHuns npupoasl. EcrecTBo3HaHHME.
EcrectBennbie Hayku. IIpeagmer wnsydyenus xummu. Mecrto xumMum cpenu
€CTECTBEHHBIX HayK. OOBEKTHI )KUBOW U HEXXKUBOU MPUPOJIBI. Y POBHU OpraHU3aIIAN
HEXUBOM Y JKMBOW MaTEPUU.

OT aToMa 10 BelecTBa

ATOM — HaWMeHblIasg YacTula BemecTBa. HEW3MEHHOCTh aTOMOB B
XUMUYECKUX IMPEBpPALICHUSX. XUMHUYECKUU d3iIeMeHT. CHUMBOJBI  aTOMOB
XAMHUYECKUX 3JIEMEHTOB. S iepHas peakuus. [Ipoucxoxaenue snemeHnToB. [IpocTeie
BelecTBa. CIIOKHbBIE BEMIECTBA (XUMUYECKUE COeTMHEHUS ). XUMudeckas popmyra.
YucnoBorr nHAEKC. OTKPBHITHE XMUMUYECKHUX 3JIEMEHTOB. ATOMBI YCTOWYMBBIE U
HeycToMuYuBbIe. KpyroBopoTsl aTOMOB XHWMHYECKHX 3JIEMEHTOB B MPHUPOJE
(kuciopona, azora u yriepojaa). POTOCUHTE3 KaK OJUH M3 MyTeH KPyroBopoTa
yriieposa.

Pacnpenenenre aToMOB XMMHUYECKUX 3JIEMEHTOB B Kocmoce (Bcenennoi,
Hameil ['anakruke, ConHeuHol cucteMe) U Ha 3emie. Bogopoa u renuii — camele
pacnpoCTpaHeHHble 3JeMeHThl BO  Bcenennou. Kucinopong —  cambld
pacnpocTpaHeHHbIH aneMeHT Ha 3emuie. Haubosee pacripocTpaHeHHbIE 3JIEMEHTHI B
Pa3HbIX YaCTAX 3eMJId. XUMHYECKUE AJIEMEHTHI B KUBBIX OPraHU3MaX: 3JIEMEHTHI
YKU3HH, MAKPO- U MUKPOSJIEMEHTHI. bHOJIOrMYEeCKH aKTUBHBIEC BELIECTBA.
VYcroituuBbie (CTaOWIbHBIE) M HEYCTOMYHMBBIC (PaAMOAKTHUBHBIC) XUMUYECKUE
aneMmeHThl. PagnoaktuBHbIM pacnan. PamnoaktuBHOCTH. M30TOmEBIL. [Iprmenenue
HEYCTOWYMBBIX (PaJMOAKTUBHBIX) aTOMOB. LlenHas peakius. ATOMHAast SHEprusl.
DJyieMEeHTapHbIe YacTUIlbl (MIPOTOHBI, HEUTPOHBI U DJIEKTPOHBI), UX OCHOBHBIC
XapaKTepUCTUKN — Macca U 3apsan. Anpo aroma. MaccoBoe unciio. B3auMocBs3b
MAacCOBOI'0 YHCJIA C YUCJIOM MPOTOHOB M HEUTPOHOB. ATOMHAs €IMHUIA MAaCCHI.
[TopsinkoBBIM HOMEpP 3JIEMEHTA. DJEKTPOHHas 000J04Yka aTroMa. XHMHUYCCKHUM
3JIEMEHT KakK COBOKYIIHOCTb AaTOMOB, HMMEKOLIUX OJWHAKOBBIM 3aps] sapa.
CpaBHHTENBHBIN COCTAB M30TOMOB BOAOPOa U yriiepoaa. Criocodsl 0003HaueHNUS
U30TOIIOB.

Hcropus coszpanusa Ilepuoguyeckonl CHUCTEMBI XUMHUYECKUX DJIEMEHTOB.
[Tepuomnunocts. Ilepunoamueckuin 3akoH [l. M. MenneneeBa. Ilepuoanueckas
cucrema. Ilepuomuueckas cucrema [[. M. MenneneeBa. JUIMHHBIM U KOPOTKUH
BapuanThl [lepunoanueckoin cucremol . 1. Menneneesa. Ilepuonbl: KOpoTKHE U
JUIMHHBIe. ['pynmbl, TiaBHble W moOouHble mnoAarpynmel. WHdopmanus o



XMMHUYECKOM DJJIEMEHTe, coaepxkamasca B llepumogmueckon cucreme /. .
Menneneena.

Mounekymna. [loHdaTne 0 XMMHYECKOW CBA3U. BelecTBa MOJIEKYISPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUsSI, UX XapakTepuctuka. CTpoeHue Moiekyia. Moaenu
MOJICKYJI: IIAapOoCTEepKHEBbIE M MacimTabHpie. MomnekymspHas Mmacca. [Ipumepsr
BEIIECTB MOJICKYJISIPHOTO CTPOEHUSL: IEPEKUCH BOAOPO1, MOJEKYJIAPHBIN BOJIOPOJ,
MOJIEKYJISIPHBINA KUCJIOPOA, 030H, MOJIEKYJISIPHBIA a30T, MOJIEKYJISIPHBIA MO, BOAA,
aMMUaK, yTIEKUCIbIN ra3, QyuiepeH, MeTaH, dTUJICH, CIUPT (ITUIIOBBIM CIUPT),
TIIMIIEPHH, YKCYC (YKCYCHasl KMCJIOTa), TJIF0KO03a, caxap (caxaposa).

ArperatHble COCTOSIHUSI BellecTBa (TBEPAOE, JKUJKOE, ra3000pa3HOE) U UX
xapaktepuctuka. CTpoeHue BOJIbl B TBEPAOM, KHIKOM U Ta3000pa3HOM COCTOSIHUH.
Kpucrannuueckue u amopdusie BemecTBa. PU3UUYECKUE MPOIECCHI: TJIABICHUE,
KpUCTAJUTM3alMs, UCTIapEHNEe, KOHJIeH calusl, cCyonumanus (Bo3ronka). Gusndeckue
CBOMCTBA BEIECTBA (TeMIIepaTypa IUIABJICHUS U TEMIIEpaTypa KUIICHUS).

Kpucramnel. Kpucrannumueckas pemerka. Monsl. Kpucrammueckas pemerka
noBapeHHou cojiu. POopMbl KPUCTAIUIOB PA3TMYHBIX BeEHIECTB (KyO, OKTasp,
Jo/IeKa’ip, poMO0d3lp, cTojOuYaThie M IUIACTUHYAThie Kpuctaiuibl). CpocTKwu.
Hpy3bl. JIeHIpuUTHL.

Knaccuduxanus Beects o coctapy. UHAMBUyaibHBIE (UUCTHIC) BEIIECTBA
u cmecu. [Ipocteie BemectBa. CllOXKHBIE BEIIECTBA (XMMUYECKHE COCIUHEHMUS).
Meranibl 1 HEMETaIIIbI, UX CBOKMCTBA. Heoprannueckre u OpraHndeCcKre BEMeCTBa.
OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX BEIIECTB: OKCU/IbI, KUCIIOTHI (COJISIHAS, CepHasl,
a30THas1, yroyibHasi, pocdopnas), conu, ocHoBanus. Lllenoun.

Pu3nyecKkre U XMMHUYECKHUE sBJICHHS. XUMUUYECKas peakuus. PeareHTsl u
MPOAYKThI pEaKIMU. 3aKOH COXPAHEHUSI MACChl. Y PABHEHUE XUMHUECKON PEaKIINu.
KoaddummenTst. [IpuzHaku XuMU4ecKUX peakiuii: K3MEHEHHUE 1BETa, 00pa3oBaHue
OCaJiKa, BBIJACICHUE Ta3a, BBIJICICHUE WM TOIJIOIICHUE TEIUIa, BO3HUKHOBEHUE
CBETA.

JleMoHCTpanun

[Tepuomnueckas cucrema JI. WM. MenneneeBa. OOpasmbl  BEIISCTB
MOJIEKYJISIPHOTO M HEMOJEKYISIPHOTO CTpO€HHUs. Mojeln HEKOTOPBIX MPOCTHIX
MOJEKy1 (BoAa, YTJEKHUCHBIA ra3, KHUCIOpol, Bojopon). IlnaBrmeHune Bocka
(mapaduna) xak mpumep Qusmdeckoro siBjaeHus. KumeHue BOIBI Kak MpUMeEp
dbuszmyeckoro siBaeHus. Kpucrammmueckas pemnietka xjopuja Hatpus. OOpasibl
WHJMBUAYAJIbHBIX BEIICCTB (METAJUIbl, HEMETAJIbI, CJIOKHBIC BEIIECTBA) U CMECEH
(pacTBOpBI, TpaHWUT). 3HAKOMCTBO C oOOpa3llaMHd OKCHUJIOB, KHCJIOT, COJIEH,
ocHoBaHmii. ['opeHne BOoCKkoBO# (TTapaHOBOI) CBEUM KAaK MPUMEP XUMUUIECKOTO
apienus. llosiBneHne oxpacku (QeHondTanenHa B TPUCYTCTBHHM  IICIIOYH



(M3BECTKOBOM BOJBI) KaK XMMHUYECKOe siBlieHHEe. [lomyTHEHE U3BECTKOBOW BOJbI
Npyd JEUCTBUM YIJIEKMCIOTO Tra3a Kak XHUMHYECKOe sBIeHME. Peakuuw,
JEMOHCTPUPYIOIIME  MPU3HAKKM  XMMHYECKUX  pEaKIui:  B3aUMOJICHCTBHUE
NepMaHraHatra Kajus ¢ CyJb(UTOM HATpus B KHUCJIOW Cpeie, B3aUMOJCHCTBHE
XJIOpUJla HATpUsi C HUTPATOM cepedpa, B3aMMOJACHCTBHE KapOoHaTa HaTpUsl C
COJISIHOM KHCJIOTOM, B3aUMOJEHCTBUE XJIOPUAA aMMOHHMS C TMAPOKCUIOM HATpHs,
TOPEHUE MarHus.

JKCcIepUMEeHTAIbHAsA padoTa ¢ BelecTBaMHu

PactBopenne. PactBoputenb. PactBop. PactBopumocts. HackleHHbIN
pacTBop. MaccoBas 10Jis1 (IpOLEHTHAs KOHLIEHTPALKs) PACTBOPEHHOT'O BEILIECTBA.

JlabopatopHass mocyda: NOpPOOMPKH, XUMUUYECKHE CTaKaHbl, KOJObI
(TUIOCKO/IOHHBIE C IIAPOBUJIHBIM U KOHUYECKUM TYJIOBOM), BOPOHKH, LIUJIUHJIPHI,
MEH3YpKH, TUIETKU, MINATENU, JOKKHU, CTYINKH C MECTHUKAMH, BBINAPUTEIbHBIC
YaIIKy.

OunbrpoBanue. DunbTpsl. M3roromnenuwe ¢dunsTpa. Matepuansl s
bunbTpoB. 3HaUCHUE PUIHTPOBAHUS B IIOBCETHEBHON KU3HH.

Harpesanune. CnocoOwl HarpeBanus. Kanbiunanus. OOopynoBaHue st
HAarpeBaHMs: Ta30BbIE II€YM, JJIEKTPUUYECKUE II€UM, DIJIEKTPOIUIUTKH, Ta30BBIC
TOPEJIKU U CIIUPTOBKH.

BeinapuBanue. JlabopaTtopHoe 00OpyAOBaHHWE Jisi BBIIAPUBAHUSA: Ta30Bas
ropenka, JJIeKTPOIUTUTKA, BhIMapuTenabHas (apdopoBas yarika, BojsHas OaHs.
Huctunnsauust  (neperonka).  Juctumistopel.  JMcTuinupoBaHHash — Boja.
Kpucrammmzanus. Oco6eHHOCTH POCTa KPUCTAIIIOB.

JlemoHcTpanumn
PacTtBOpel MeqHOro Kynopoca pa3ivyHOM KoHueHTpauuu. OOpasubl (UIbTPOB.
OOopynoBaHue AJi HarpeBaHUs: 3JIEKTPOIUIUTKH, Fa30BbIE€ TOPEJIKU U CIIUPTOBKH.
HarpeBanue xuakocteil B cTakaHe W B npoOupke. Brinenenue xiopodumia us3
3€JIEHOTO JINCTa MpU 00pabOTKE ero TOPSYUM dTUIIOBBIM ciupToM. Kpucrammmsanus
HUTpaTa KaJKs IPU OXJIAXKIECHUU €r0 HACBIIIEHHOTO PacTBOpa.

JlaGopaTopHblie ONbITHI
[IpuroroBnenue pacTBopa NOBapeHHOM conM. [IpurorosiieHne pacTBopa MEAHOTO
Kyropoca. Pa3zneneHue cmecu mecka W MOBapeHHOM COMU  (PUIBTPOBAHUEM.
Harpepanue Ha anextpornTke. CTpOECHHE MIIAMEHU CBEYH.

Kpucrammmszanys KaauiHON CETUTPBI.



BemecTBa BOKpyr Hac

Bo3nyx. Atrmochepa 3emmm. Xumuueckuit coctaB Bo3ayxa. (CBoiicTBa
Bo3ayxa. BrnaxnocTe. Kuciopom — camblil aKkTHBHBIM KOMIIOHEHT BO3/1yXa.
['openune BemecTB B kuciaopoje. OKUCICHUE KUCIOPOAOM OPTaHUYECKUX BEILECTB
— HCTOYHHUK JHEPruU JKHMBBIX OPraHuU3MOB. Pas3neneHue Bo3ayxa Ha a30T U
kuciopo. [Ipumenenne kucinopoaa. CocraB Boznyxa apeBHei 3emuu. [losiBnenue
kucioponga B atmocdepe 3emum. KadecTBo Bo3myxa. TOKCHMYHBIE BelIecTBa B
Bo3ayxe. O30H.

Boma — camMoe pacnpocTpaHeHHOE Ha 3€MIle  CJIOKHOE BEIIECTBO.
KpyroBopor Bombl Ha 3emiie. ArperatHble cOCTOSHMS BOnbl. IIpecHass Bopa.
HAuctunnupoBaHHass Boaa. Boma — OCHOBHOM KOMIIOHEHT BCEX IKUBBIX
opranu3moB. Bonma B opranm3me uenoBeka. Poiib BOABI B MPOMBIIUIEHHOCTH U
CEIbCKOM Xo3sKcTBE. C(CTpoeHHe MOJIeKylbl BOAbl. Boma — BaKHEWIIHA
PaCTBOPUTEI.

VYTIIEeKHUCIIBIN ra3: COCTaB U CTPOCHHUE MOJIEKYJIBI. ATperaTHbIE COCTOSIHUS U
bu3nYecKue CBOMCTBA YIJIEKUCIIOTO Ta3a. PacTBOPUMOCTH YIIIEKUCIIOTO ra3a B BOJIE.
VYronbHas KucnoTa. XUMUYECKasi aKTUBHOCTh YIJIEKHCIIOrO ra3a. Polib yriaekucioro
raza B Mpupoje. YTJIEKHUCIBIA Ta3 — «IApHUKOBBIM rasz». PocT comep:kaHus
yriaekucioro raza B atMmocdepe. Ilpounecchl, mnpuBopsmiyie K BbIICICHUIO
YIJIEKHUCIIOro ra3a B arMocgepy. KauecTBeHHas peakuusi Ha yrieKUCIbIN ras.

IloBapennas conb — xyopun Hartpus. Ousznyeckue CBOWCTBA MOBAPEHHOU
COJIM. 3HAYEHHWE TOBAPEHHOM COMM JUIsl KUBBIX OpraHu3MoB. Haxoxuaenue
MOBAapEHHOM coyin B mipupojie. [Ipumenenne nmoBapeHHou conu. KameHHast coib
(ramut), ee moObrya. [loBapeHHass cOJdb B MOPCKOM BOJ€ M COJISHBIX O3€pax.
Camocanounas coinb. Kinaccudukariys moBapeHHOM COJTH MO CTEMEHN YUCTOTHI U 110
CTEIEHHU U3MeJIbYeHHOCTH. MloInpoBaHHAas UIIEBAs COJIb.

I'moko3a — camblii HM3BECTHBIA MPEACTAaBUTENL yriieBoAoB. Ddopmyia
IIOKO3bl. PU3MYECKUE CBOMCTBA TIIFOKO3bl. PacTBOPUMOCTH TIIFOKO3bI B BOJIE.
[IprumeHeHune rioKO03bl B KOHAUTEPCKON MPOMBIIUIEHHOCTH. [ JTF0OK03a — OCHOBHOM
WMCTOYHUK DSHEPTHM KUBBIX OpPraHU3MOB. A’poOHOE W aHa’pOOHOE OKHCIICHUE
[IFOKO3BI. [ TTMKOTEH M KpaxMajl KaK UCTOYHUKHU TJIHOKO3bl B JKUBBIX OpraHU3Max.
bpoxeHue u ero npuMeHeHHE J1s1 MOTYyYEHHS TUIIEBBIX POYKTOB.

Munepanbl. ['opHble 1OpoAbl. XUMHYECKUH COCTaB MHUHEPAIOB: KBapla,
KaJIbI[UTA, MarHeTuTa (MarHUTHOTO J>KEJIe3HSKA), POJIOHUTA. ['OpHBIE TOPOIBI:
MarMaTM4ecKue, ocajlouHble, MeTamopduueckue. [JMHA, TMECOK, W3BECTHSIK,
Mpamop: COCTaB, CBOMCTBA, NpuUMeHeHUe. I3BecTh HerameHas W TranieHas:
MOJIy4eHUE U npuMeHeHune. M3BecTkoBast BOJa U N3BECTKOBOE MOJIOKO.



IIpuponneiii ras, ero cocraB. MeTaH: COCTaB MOJIEKYJbI, CBOWCTBA H
npuMmeHenue. Hedte: coctaB, cBoiicTBa, nmpumeHeHue. [locnencTsus pasnurus
He()TH Ha BOJHBIX IOBEPXHOCTSX Mopel u oxeaHoB. Ilepepabotka HedTu:
neperoHka u Kpekusr. I[Ipoaykrsl nepepaboTku HepTH U ux npumeHenue. Hedrs,
MIPUPOJIHBIN U CIIAHIEBBIN ra3, Oypblil 1 KaMEHHBIN Yroiib, TOpd: UX 00pa3oBaHue U
3aneranue B 3eMHOU Kope. AHTpauuTt. KokcoBanue yrius. [IpoaykTel KOKkcoBaHUs
(KOKC, KAMEHHOYTOJIbHASI CMOJIa U CBETHJIbHBIN (KOKCOBBIN) ra3) U UX NPUMEHEHHUE.
[Ipumenenue Topda.

OcHOBHBIE KJIacchl HeopraHudeckux BemecTtB. Oxcuabl. OCHOBaHMS.
Kucnotsr. Conu.

WNupukaropsl. PacriozHaBaHuE KUCIOT U MIEJIOYEHN C IOMOIIBIO HHIUKATOPOB.

JleMoHCTpanumn

HemoHcTpannonsusid  onbIT  «Kucimopon wu3 Ttabneroxk». KauecTBeHHas
peakius Ha YIVIEKHCIbIA ra3. Kpucrammdeckas peleTka XJIOpHuaa HaTpHs.
OO6pa3upl TIIOKO3bI, caxaposbl, kpaxmana. Kosmiekuuss «MuHepalibl U TOpHbIC
noponb». Komnekuust «Pa3marounbie 00Opasibl IMOJIE3HBIX HMCKOMAEMBIX U
MmerauioB». Komnexuus «KBapiy B npupone». [IpurorosneHne n3BECTKOBOM BOJBI.
Komnexkuus «HedTs 1 npoaykrsl ee nepepadotkn». Komnekus «KameHHbIH yromib
U IPOYKTHI ero nepepadotkn». Komnekuus «Topd u nmpoayKTsl ero nepepadoTKm.

3HAKOMCTBO ¢ MaTepUaJIaMHu

Merambl. [IpencraButenn MeTaioB — KEJ€30, MEJlb, ATFOMUHUN, [UHK,
OJIOBO, CBMHEIl, cepedpo, 30J0TO, IUIaTUHA, PTYTh. OKHCIEHHE KHUCIOPOIOM
Bo3nyxa. CroiictBa metamioB.Ilnactuunocts. Tarydects. CriiaBbl (ypasitOMUH,
YyT'yH, CTallb,JJaTyHb U OPOH3a): COCTAB, CBOMCTBA, MpUMeHeHHe. [IpoMbllieHHast
n00bIYa METAJUIOB U3 PY/I: MOJIyYeHHE MHKA U3 [IMHKOBOM OOMaHKH M YyryHa U3
JKEJIE3HOU pyAbl. MeTaibl, HaXOASAIIMECS B IPUPOJIE B CAMOPOJIHOM BHJIE: 30JI0TO
v atuHa. [[puMenenne MeTaos.

Crexna kak amopdubie Tena. KBapiieBoe M CHIMKATHOE CTEKJIO: COCTaB,
nojgy4deHue, cBouctsa. [loilydyeHne BBICOKOXYIOXKECTBEHHBIX W3ACIUNA PYYHBIM
BbIIyBaHHEM U3 cTeksa. Okpacka CTEKOJ HOHaMu MeTamioB. (CManbThl —
riylieHble (Hempo3payHeie) crekia. [Ipumenenue cTexou.

Kepamuka (papdop u dasuc): cmocod momyueHus, cBoiicTBa. ['nasyps.
[Ipumenenue kepamuku. [lomumepsl. OOpa3zoBaHue MOJMMEPOB U3 MOHOMEPOB.
Makpomosiekyna. Buabl monumepoB: IJIACTUKU (MOJUATUIICH, TOJIUIPONMIICH,
noyimkapOoHaTel, Te(yioH, ToaudTHICHTepedTanar), sJacToMepbl (KaydykH,
pe3uHa), MOoJUMEpHbIE BOJOKHA. (OCOOCHHOCTH TOJMYYEHUS TOJUMEPOB, HX
npuMeHeHre. CUHTETUYECKHUE U PUPOAHBIE MOJUMEPHI.



JemMoHCcTpanus

Komnekuus «AmomuHuid U ero cruiaBbly. Komnekmus «OKeneso u ero
crutaBely.  Komnekuust «Pa3mgarounbsie  oOpasiibl  MOJE3HBIX HCKOMAEMbIX U
MetaioB». Komneknusa «UyryH u cranby». Komnekmus «Crekno u uznenus u3
creknay. Komnexkmmst oOpasioB dapdopa, dasHca, 000X KSHHOW TIIMHBL.
Komnekuus «IInactmacce». Komnekuusa «Kayuyk v npoayKTsl €ero nepepadoTKm.
Komtekums «BosiokHay.

Tunbl pacyéTHBIX 32124

Boluucienre oTHOCUTENIbHON MOJIEKYJIIPHOM Macchl BellecTB. Boruucienue
aTOMHOW ¥ MacCOBOM JIOJIM 3JIEMEHTA M0 XUMHUIECKOU (popMyIie Ha TPUMEPE BOIBI.
Briuncnenne MmaccoBo# J0JIM paCTBOPEHHOIO BEIIECBA B PaCTBOPE.

Tembl npakTHYeCKHUX padoT

[Ipaktuueckas padota 1. [Ipocreiinme XuMHUUECKUE ONEpaInu.

[Ipaktuueckas padorta 2. IlpaBmia pabotbl co cnupToBKoil. Harpepanmue
KHUJIKOCTEM.



INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3YJIBTATDBI
1. Poccuiickasi rpakmaHckasi MAEHTUYHOCTD (HAaTPUOTHU3M, YBaXKEHHUE K

OtedecTBy, K MPOILJIOMY M HACTOSIIEMY MHOTOHAIMOHAJIBHOrO Haponaa Poccuw,
YyBCTBO OTBETCTBEHHOCTH W jojra mepen PomuHoili, mmeHtudukarus ceds B
KauecTBe rpaxkaaHuHa Poccun, CyObEKTHBHAs 3HAYUMOCTh MCIOJIb30BAHUSA
PYCCKOTO S3bIKa U SI3bIKOB Hapo/10B Poccun, 0co3HaHue U OLIYIIEHHE JIMYHOCTHON
COMPHUYACTHOCTH Cyab0e poccuiickoro Hapoja). Oco3HaHME STHHYECKOUN
MPUHAJICKHOCTH, 3HAHUE UCTOPUH, SI3bIKA, KYJIBTYPBI CBOETO Hapoa, CBOEro Kpas,
OCHOB KYJBTYpHOIO Hacienus HapoaoB Poccuu m denoBeyecTBa (MAEHTHUYHOCTh
YeJO0BEeKa C POCCUMCKOM MHOTOHAIMOHAIBHOW KYJIBTYPOM, CONPUYACTHOCTH
UCTOPUU HApPOJOB W TOCY/IapCTB, HAXOAMBIIMXCA HA TEPPUTOPUH COBPEMEHHOM
Poccun); nHTEpHOpHU3aIis TYyMaHUCTHICCKUX, IEMOKPATHICCKUX U TPATAITMOHHBIX
LIEHHOCTEH  MHOTOHAIIMOHAJIBHOIO  poccuiickoro  obmectBa. (Oco3HaHHOE,
YBAXKUTEIBHOE U JOOpOKENIATEIIbHOE OTHOIIEHUE K UCTOPUH, KYJIbTYpE, PEJIUTHUH,
TpaJuLUsM, sI3bIKaM, [IEHHOCTSIM HapojoBPoccun u Hapo10B MuUpa.

2. ['0OTOBHOCTP M CMOCOOHOCTH OOYYAIOIMIMXCA K CaMOPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHBALIMU K O0YUYEHHUIO U MMO3HAHUIO; TOTOBHOCTh U
CIIOCOOHOCTh K  OCO3HAaHHOMY  BBIOODY H  TIOCTPOCHHIO  JlaJbHEHIIEH
WHIUBUyaIbHOW TpPAaeKTOpUM 0O0pa3oBaHUsT Ha 0a3e OpHUEHTAIlMd B MHpPE
npodeccuit U TPOPECCUOHATBHBIX MPEANOYTEHUNH C YYETOM YCTOMUYHBBIX
MO3HABATENILHBIX UHTEPECOB.

3. Pa3zBuToe MOpasbHOE CO3HAaHME M KOMIIETEHTHOCTh B PEIICHUH
MOpaJIbHBIX MPOOJIEeM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (opMuUpOBaHUE
HPABCTBCHHBIX UYYBCTB W  HPABCTBEHHOTO TIOBEACHHS, OCO3HAHHOTO U
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM TMOCTyIKaM (CIOCOOHOCTh K
HPAaBCTBEHHOMY CaMOCOBEPILIEHCTBOBAHHUIO; BEPOTEPIMMOCTh, YBAXKUTEIbHOE
OTHOIIEHUE K PETUTHO3HBIM YYyBCTBaM, B3TJISaM JIIOJEH WM MX OTCYTCTBHUIO;

S3HaAaHHMEC OCHOBHLIX HOPM MOpPAJId, HpaBCTBCHHLIX, IYXOBHLIX UACAIOB, XPAHUMbLIX B



KyJIbTYPHBIX TpaAuLUsAX HapoAoB Poccuu, TOTOBHOCTh Ha HX OCHOBE K
CO3HATEIbHOMY CaMOOTPAaHUYEHHUIO B IOCTYNKAaX, MOBEICHHH, PACTOUYUTEIHLHOM
HOTPEOUTENBCTBE; CHOPMUPOBAHHOCTh NPEACTABICHUNH OO0 OCHOBaX CBETCKOM
ATUKH, KYJIbTYpPbl TPAaJWLUMOHHBIX PEIUIUMH, UX POJM B PA3BUTUU KYJIbTYpPbl U
uctopun Poccum u yenoBeuecTBa, B CTAaHOBJICHUM TPaXkJIaHCKOTrO oOIIecTBa U
POCCHICKOM IOCYIapCTBEHHOCTH; IIOHUMAHNE 3HAYECHMsSI HDABCTBEHHOCTH, BEPHI U
pelMruy B OJKUM3HM 4YeloBeKka, ceMbu u obmecTtBa). CHopMHUpOBAHHOCTD
OTBETCTBEHHOT'O OTHOILUEHUS K YYEHHIO; YBa)KMTEJIBHOI'O OTHOIICHHS K TPYHy,
HaJIM4YME OMNbITA YYacTHS B COLMAIBHO 3HAUMMOM Tpyjae. Oco3HaHHWE 3HAYEHUS
CEMbU B XKM3HU YEJOBEKAa M OOLIECTBA, MPUHATUE LIEHHOCTU CEMEWHOW >KU3HH,
YBa)XXUTEIBHOE U 3a00TIMBOE OTHOLIEHHUE K YIEHAM CBOEH CEMBbH.

4. ChopMUpPOBaHHOCTH ILIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHsI HayKd M  OOILECTBEHHOW IPAaKTHKH,
YUUTBIBAIOIIETO COLMANbHOE, KYJIbTYpHOE, S3BIKOBOE, JYXOBHOE MHOIroo0Opasue
COBPEMEHHOT'O MHPA.

5. Oco3HaHHOE, YBaKUTEIBHOE U JOOPOXKEIAaTEIbHOE OTHOLIEHHUE K IPYTOMY
YEJIOBEKYy, €ro MHEHUI0, MUPOBO33PEHHUIO, KYJIbTYpE, S3bIKY, BEpE, FPaKIaHCKOU
no3uiuu. ['0OTOBHOCTh M CIIOCOOHOCTHh BECTH AMAJIOT € APYTMMU JIIOJbMU U
JOCTUIaTh B HEM B3aUMOIIOHMMAaHHUS.

6. OCBOEHHOCTb COLMAIBHBIX HOPM, IMpaBUJI MOBEIEHUA, posie U popMm
COLMaJIbHOM KU3HM B TIpynmax M cooOmiecTBax. YyacTHE B MIKOJbHOM
CaMOYIIpaBJIE€HUU U OOIECTBEHHOM KM3HU B MpeJenax BO3PACTHBIX KOMIETEHIUI
C YYETOM PETMOHAIbHBIX, 3THOKYJIBTYPHBIX, COLHUAIBHBIX U 3IKOHOMHYECKHUX
ocobeHHocCTeH ((hopMHUpOBaHME TOTOBHOCTHU K YHYaCTHIO B MPOIIECCE YIOPSIA0UCHHUS
COLIMAJIBHBIX CBSA3EH UM OTHOILLIEHUMN, B KOTOPBIE BKIIFOUEHBI U KOTOPbIE POPMUPYIOT
CaMHU yd4alllMecs; BKIIOUYEHHOCTh B HEMOCPEACTBEHHOE TI'PaXXIAHCKOE YYacTHe,
TOTOBHOCTh YYacTBOBATh B JKU3HENEATEIHHOCTH IMOAPOCTKOBOIO OOIIECTBEHHOTO
00bEIUHEHUS, TPOJYKTUBHO B3aMMOJCHCTBYIOIIETO C COLMAIBHOW Ccpenod u

COIIMAJIbHBIMU HMHCTUTyTaMU; wWIeHTU(UKaus ceOs B KadecTBe CyObeKTa



COLIMAJbHBIX  MpeoOpa3oBaHM, OCBOEHHUE KOMIIETEHTHOCTe B  cdepe
OpraHU3aTOPCKON JEeATEIbHOCTH; HHTEPUOPHU3ALUs LEHHOCTEH CO3UIATEIbHOrO
OTHOILICHHUS K OKPYXKAIOWIEH JEHUCTBUTEIBHOCTH, ILEHHOCTEH COLHAIBHOTO
TBOPYECTBA, LIEHHOCTU MPOAYKTHBHOW OpPraHU3alld COBMECTHOW JEATEIbHOCTH,
caMopealu3ali B TPYIIE W OpraHu3alud, UIEHHOCTH «APYroro» Kak
PaBHOIIPABHOTO napTHepa, dbopmupoBaHue KOMIIETEHIIUI aHanusa,
POEKTUPOBAHHUSA, OPTaHU3AINH JEATEIbHOCTH, pedieKCud N3MEHEHUH, CIoCOOO0B
B3aMMOBBITOJIHOTO  COTPYAHUYECTBA, CIIOCOOOB pealv3alud  COOCTBEHHOI'O
JUAEPCKOro MOTEHIMANA).

7. ChopMUPOBAHHOCTH IIEHHOCTH 3/I0POBOTO U O€30MacHOro oopasa >KU3HU;
UHTEpUOpU3aLU TpaBWJl HHIUBUAYAJIbHOIO W KOJUJIEKTHBHOIO 0O€3011aCHOTO
MOBEACHUS B UPE3BBIYANHBIX CUTYALUAX, YTPOKAIOLIUX KU3HH U 3J0POBBIO JIOJIEH,
MIpaBUJI TIOBEICHUS HA TPAHCIIOPTE U HA IOPOTaX.

8. Pa3BUTOCTb 3CTETUUECKOTO CO3HAHUS YEPe3 OCBOCHUE XYA0KECTBEHHOIO
Hacienus HapoaoB Poccuu M Mupa, TBOPYECKOH AESITENBHOCTH ACTETHUYECKOTO
xapakrepa  (CIOCOOHOCTb ~ NOHHMMATh  XYyJ0’KECTBEHHbIE  IPOU3BEJICHUS,
OTpaXKarolllue pa3Hble 3THOKYJIbTYPHbIE TpaaulMH; CHOPMHPOBAHHOCTH OCHOB
XYJI0OKECTBEHHON KYyJbTYpbl OOYYarONIMXCS KaK 4YacTH HMX OOIIeH JTyXOBHOU
KyJbTYpbI, Kak 0co00ro crnoco0a IMO3HaHUS >KU3HU U CPEICTBA OpraHU3aluu
OOLIEHUS; ACTETUYECKOE, SMOLMOHAIBHO-IIEHHOCTHOE BUACHHE OKPYKAIOLIETO
MHUpPA;  CIIOCOOHOCTh K  SMOILMOHAIbHO-IIEHHOCTHOMY  OCBOEHHUIO  MUDA,
CAMOBBIP@XEHUIO W OpPUEHTAMW B XYAOKECTBEHHOM U  HPAaBCTBEHHOM
MPOCTPAHCTBE KYJbTYpPbl; YBAKEHHE K HCTOPUU KYJIbTYpbl cBoero (OredecTsa,
BBIpXEHHOE B TOM YHCJE B MOHUMAHUM KPacoTbl 4YeJIOBEKa; MOTPEOHOCTh B
OOLIEHUU C XY/10’KECTBEHHBIMHU MPOU3BEACHUSIMH, CPOPMUPOBAHHOCTh AKTUBHOTO
OTHOILICHHS K TpaAulUsiM XYyJAOKECTBEHHOM KYJIbTYpbl KaK CMBbICIOBOMH,
ACTETUYECKON U JINYHOCTHO-3HAYMMOU [IEHHOCTH ).

9. CchopMupOBaHHOCTH OCHOB 3KOJIOTMYECKOW KYJIbTYPhI, COOTBETCTBYIOIIEH

COBPCMCHHOMY YPOBHIO 9KOJIOTHYCCKOTI'O MBIITJICHUA, HaJIn4uc OIIbITa



HKOJIOTMYECKH OPHUEHTUPOBAHHON pPE(PIEKCUBHO-OIICHOYHOW U MPaKTUYECKOU
JEATEIbHOCTH B dKU3HEHHBIX CUTYalUsAX (TOTOBHOCTb K UCCIEAOBAHUIO IPUPOIBI, K
3aHATUAM CEJIbCKOXO3SMCTBEHHBIM TPYAOM, K XYAOXKECTBEHHO-ICTETHYECKOMY
OTPAKECHUIO NPUPOJBI, K 3aHATHAM TYPU3MOM, B TOM 4YHCIE 3KOTYpHU3MOM, K

OCYIIECTBJICHUIO MTPUPOJOOXPAHHOMN JESATEIBHOCTH).

METAINIPEAMETHBIE PE3YJIBTATBI

1. YMmeHue camMOCTOATENBHO ONPENEIATh LEau OOy4deHUs, CTaBUTh U
dbopMynupoBaTh HOBBIE 3aJadd B ydeOe M TIO3HABATEJIbHOM JAESATEIBHOCTH,
pa3BuUBaTh MOTHUBBI UM HWHTEPECHl CBOEW IMO3HABATEIBHOW JEATEIBbHOCTH.
OOyuaromuiics CMOXKET: aHAJIM3UPOBATh CYLIECTBYIOIINE U IJIAHUPOBATh OyAyIIHe
oOpa3oBaTenbHbIE PE3YyJbTAThl; UJIECHTU(DUIMPOBATH COOCTBEHHBIE MPOOJIEMBI U
ONpENENATh TIJIABHYIO MpOOJIEMY; BBIJIBUTaTb BEPCUU pEUIEHUS MPOOJIEMBI,
(GbopMyIupoBaTh TUNOTE3BI, IPEIBOCXUILATH KOHEUHBIN PE3yJbTaT; CTaBUTh LIENb
NEATEIIbBHOCTM Ha OCHOBE ONPEIECICHHONM NpoOJeMBl M CYIIECTBYIOIIMX
BO3MOXKHOCTEH; (QopMyaupoBaTh y4yeOHbIE 3aJaud KakK IIard JIOCTHXKEHUS
MOCTABJICHHOW LIE€TM JI€ATEIbHOCTH; OOOCHOBBIBATh LEJEBbIE OPUEHTUPBI U
MPUOPUTETHl CChUIKAMU Ha IIEHHOCTH, YKa3biBasg U OOOCHOBBIBAs JIOTHYECKYIO
NIOCJIEIOBATEIBHOCTD IIAT0B.

2. YMeHHE CaMOCTOSITENIbHO TJIAaHUPOBATh MYTH JTOCTHXKEHUS LIeJIel, B TOM
YuClle aJIbTE€pPHATUBHBIE, OCO3HAHHO BBIOMpaTh HamboJiee d(PPeKTUBHbIE CIIOCOOBI
pelieHus: yueOHbIX U O3HABATENbHbIX 3a/a4. O0yJaronuiicsi CMOXKET: ONPEeATh
HEO0OXOIMMBbIE JIEUCTBHS B COOTBETCTBHM C y4eOHOUM M MO3HABATENbHOU 3aaueil U
COCTaBJISITh AJITOPUTM MX BBIMIOJHEHUS; 0OOCHOBBIBATH M OCYILIECTBISTH BBHIOOD
HauOosiee H(PQPEKTUBHBIX CHOCOOOB pEIIeHHs Y4YEeOHbIX W MO3HABaTEIbHBIX
3a/lay;0npeaensaTh (HaXOAUTh), B TOM YHCIE W3 MPEJIOKEHHBIX BaPUAHTOB,
YCIIOBUSL JJIsl BBIMIOJIHEHUS Y4eOHON M TO3HABAaTENbHOM 3a/aduM; BBICTPAWBATH
YKU3HEHHbIE IUIaHbI HA KPAaTKOCPO4HOE Oyayuiee (3asBisiTh LEIEBblE OPUEHTUPBI,

CTaBUTb aACKBATHBIC UM 3adda4U U IIPCAJIaraTtb HCﬁCTBHH, YKa3bIBas 1 000CHOBBIBas



JOTHYECKYI0 TOCIEOBATEIbHOCTh IIIaroB); BBIOMpPATh W3  MPEAJIOKEHHBIX
BAPUAHTOB M CaMOCTOATENbHO HUCKaTh CPEACTBA (PECypChl) I PELICHUs 3a/lauu
(ToCTHKEHUS 1IeJIN ); COCTABIISITh IUIaH PELEHUs POOJIeMbl (BBITIOIHEHUS IPOEKTA,
IIPOBEICHUSI HCCIEAOBaHMs); ONPEAENATh IMOTEHUUAIbHbIE 3aTPyIHEHUS IPU
pelleHnn y4yeOHOM M IO3HABAaTENbHOM 3a/Jauyd M HaXOAUTh CPENCTBa I MX
yCTpaHEHUsI; OMMCHIBATh CBOM OMBIT, OPOPMIISAS €ro AJIs Nepeadu APYTruM JIHOISIM
B BHJEC TEXHOJIOTMM PEIICHUSA IPAKTUYECKUX 3a4ad OIPENEICHHOIO Kiacca;
IUIAHUPOBAaTh U KOPPEKTUPOBATh CBOI0 HWHAMBHUAYAJIbHYI OOpa3oBaTENbHYIO
TPAEKTOPHIO.

3. YMEHHE COOTHOCUTH CBOM JECUCTBHS C IUIAHUPYEMBIMH PE3YyJIbTATAMM,
OCYULIECTBJIATh KOHTPOJIb CBOEH IEATEIIBHOCTH B POLECCE JOCTHKEHHUS pE3yJIbTaTa,
ONPEAENATh CIOCOOBI NEHCTBUN B paMKaXx MPEJI0AKEHHBIX YCIOBHUM U TpeOOBaHUM,
KOPPEKTUPOBATh CBOM JECHCTBUSA B COOTBETCTBUU C M3MEHSIOLICHCS CHTyalUen.
OOy4aromuics CMOXET: ONPEAENATh COBMECTHO C IEJaroroM M CBEPCTHUKAMU
KPUTEPUHU IUIAHUPYEMBIX pE3yJbTaTOB W KPUTEPUU OLEHKH CBOEH y4eOHOUN
JESATEIIbBHOCTH CHCTEMAaTU3UpOBaTh (B TOM 4YHUCIE BBIOMpPATh MPUOPUTETHHIC)
KPUTEPUH IJIAHUPYEMBIX PE3YJIbTATOB M OLIEHKU CBOEU AESTENIbHOCTH; OTOMpaTh
WHCTPYMEHTBHI JUIsl OLICHUBAHUS CBOEH JIEATEIBHOCTH, OCYLIECTBIISITH CAMOKOHTPOJIb
CBOCH JIeATEIbHOCTH B paMKaXx MPEAJIOKEHHBIX YCIIOBUN U TpeOOBaHU; OIICHUBATH
CBOIO JIEATEIbHOCTb, APTyMEHTUPYS TPUUYUHBI JOCTHKEHUS WU OTCYTCTBHS
IUIAHUPYEMOTO pe3yibTaTa; HAXOAWTh JOCTATOYHBIE CPEICTBA JUIS BBIITOJIHEHUS
y4eOHbIX JACHCTBUH B U3MEHSIOLIEHCA CUTyauuu W (WIM) NOpU OTCYTCTBUU
IUIAHUPYEMOTO pe3ysbTara; padoTasi O CBOEMY IUIaHY, BHOCUTb KOPPEKTUBHI B
TEKYLIYIO JESTEIbHOCTh HA OCHOBE aHAJIN3a U3MEHEHUI CUTYALMH IS TOTYYEHUS
3aIJTAaHMPOBAHHBIX XapaKTEPUCTUK MPOAYKTa (pe3yJibTara); YCTaHABIMBATH CBA3b
MEXIYy DOJyYEHHBIMH XapaKTEPUCTUKaMU MNPOAYKTAa U XapaKTEPUCTUKaAMHU
npolecca JesATEIbHOCTH U 10 3aBEPLIECHUU JESITEIBHOCTH Npeaiaratb N3MEHEHNE

XapakTepUCTUK TMpolecca JUId TNOJYYEHUs  YJIYUIICHHBIX  XapaKTEPUCTHK



IPOJYKTA;CBEPATh CBOM JACUCTBUS C LIETbI0 U MPU HEOOXOAMMOCTH HCIIPABIATDH
OLITUOKHU CaMOCTOSTEIBHO.

4. VYMmeHue oOleHMBATh IIPABWIBHOCTH BBINOJHEHUS Y4eOHOM 3amauw,
COOCTBEHHBIE BO3MOXHOCTH €€ pemieHus. OOydaromuics CMOXKET: ONPEAeNsTh
KPUTEPUU TPABUIBHOCTU (KOPPEKTHOCTH) BBINOJHEHUS Y4eOHOH 3ajauuy;
aHaJIN3UPOBATh u 00OCHOBBIBATh IPUMEHEHHUE COOTBETCTBYIOILIETO
WHCTPYMEHTApUsl AJsl BBIMOJTHEHUA Y4eOHOW 3ajaud; CBOOOIHO TMOJB30BATHCS
BbIpa0OTaHHBIMM KPUTEPUSMU OLIEHKM M CAMOOLIGHKHM, HUCXOAs W3 LeIu U
UMEIOIINXCSL CPEJACTB, pasjivyasi pe3ysibTaT U CIOCOObI JIEWCTBHI; OLIEHUBATh
IOPOAYKT CBOEM JEATENbHOCTH 1O 3aJaHHBIM M (WJIM) CaMOCTOATEIBHO
OTIpE/IETICHHBIM KPUTEPHSIM B COOTBETCTBHH C LIENbIO JEATEIBHOCTH; 000OCHOBBIBATh
JOCTHKUMOCTb I1€JIM BEIOPAHHBIM CTIOCOOOM Ha OCHOBE OIEHKH CBOMX BHYTPEHHHX
PECYpPCOB M JIOCTYIHBIX BHEIIHUX PECYpcoB; (UKCHpPOBaTb M aHAJIU3UPOBATH
JUHAMHUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3YJIbTATOB.

5. Bianenne ocCHOBaMH CaMOKOHTPOJISI, CAMOOLIEHKH MPUHATHSA PELICHUN U
OCYILIECTBIICHUS OCO3HAHHOTO BIOOpa B y4eOHOH 1 TO3HABATENbHOM 1€ATEIbHOCTH.
OOyyaromuiicsa CMOXeT: HaOJt01aTh U aHAIU3UPOBATh COOCTBEHHYIO YUYEOHYIO U
MO03HABATEJIbHYIO JIEATEIbHOCTh U IEATEIBHOCTD IPYTUX 00yUaroluXcsl B Mpoliecce
B3aMMOIIPOBEPKH; COOTHOCUTH  peajbHble U  IUIAHUPYEMbIE  pPe3yJbTaThbl
WHIMBHUIYAIbHON 00pa30BaTeNbHON NEATEIHHOCTH U JENaTh BHIBOJABI; TPUHUMATh
pelieHne B y4eOHOM CUTyalluy U HECTH 3@ HETO OTBETCTBEHHOCTh; CAMOCTOSATEIBHO
OTIPEAETSATH MPUUMHBI CBOETO yCIleXa WM HeyClieXa U HaXOJUTh CIIOCOOBI BBIXO/IA
U3 CHUTyallUl HEYyClexa; PETPOCHEKTHUBHO OMPEAeNsATh, KaKue IEHCTBHUS TI0
pEIIeHNI0 yueOHOM 3aja4u WK TTapaMeTPhl ATUX JEHCTBUNA MPUBEIU K MOTYYCHUIO
UMEIOIIETOCS TMPOAYKTa Y4YeOHON NeATeIbHOCTH; JAEMOHCTPUPOBATH MPHEMBI
peryyiiliud  NCUXO(U3HOIOTHUECKUX  (SMOIMOHAJBHBIX)  COCTOSHUH  JUIs
JOCTH>KEHUS s dekra YCHIOKOEHUS (ycTpaHeHus AMOILIMOHAIIEHON

HanpspKeHHOCTH),  3d@dexkta  BocCcTaHOBICHUS  (OCHa0JeHUsT  MPOSIBJICHUMN



yromienusi), 3(dexra akTUBU3aUUK (MOBBIILICHUS TMCUXO(PHU3NOTIOTUIECKON
PEaKTUBHOCTH).

6. YMeHue ompenensTh MOHATHS, CO3JaBaTh OOOOIICHUS, yCTaHABIUBATDH
aHaJIOTUH, KJIacCu(UIUPOBATh, CAMOCTOSITENILHO BHIOMPATh OCHOBAHUS U KPUTEPUH
JUIsl KJaccu(ukanuu, yCcTaHaBIMBATh MPUYMHHO-CIICJICTBEHHBIE CBS3U, CTPOUTH
JIOTUYECKOE PACCYXIACHUE, YMO3AKIIOYEHUE (MHAYKTUBHOE, JEIyKTUBHOE, IO
aHAJIOTUM) W JenarTh BBIBOMABIL. OOydaromuics CMOXET: MOoAOMpaTh CIIOBA,
COIMOYMHEHHBIEC KIIIOUEBOMY CJIOBY, OINPEICISIONIUME €r0 NMPU3HAKK U CBOWCTBA,
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY, COCTOSAILIYKD M3 KIIOYEBOrO CJIOBA U
COTIOYMHEHHBIX €My CJIOB; BBIACIATH OOIIMI MPU3HAK JBYX WM HECKOJBKHX
IPEeIMETOB WM SIBICHUA U OOBSCHATH UX CXOJACTBO; OOBEIUHATH MPEIMETHI U
SIBIICHUS B TPYTIIIHI IO OTIPE/IeNIEHHBIM MPU3HAaKaM, CPAaBHUBATD, KJIACCU(UIIMPOBATH
U 0000maTe (akTbl W SABJICHUS; BBLACIATH SBJICHUE W3 OOIIET0 psAga JPYyTrux
SIBJICHUM; OTIpeETATh 00CTOSITENBCTBA, KOTOpBbIE IPEIIIECTBOBAIIH
BO3HUKHOBEHHUIO CBSI3U MEXKIYy SBICHHUSIMH, M3 STUX OOCTOATEIHCTB BBIACIATH
OIIPENIETAIONINE, CIIOCOOHBIE OBITh NPUYMHONW JAHHOIO SBJICHUS, BBISABIATDH
OPUYUHBI W CIEACTBUA  SIBICHHWH, CTPOUTh PACCYXKIACHHE OT  OOMIMX
3aKOHOMEPHOCTEH K YacCTHBIM SBJICHUSIM M OT YAaCTHBIX SBJICHUH K OOIIUM
3aKOHOMEPHOCTSIM; CTPOUTH PACCYKJIECHHE Ha OCHOBE CpPaBHEHUS MPEIMETOB U
SBIICHUHM, BBIACISAA TIPU ITOM OOIIME TPHU3HAKW; W3JaraTh MOIYYCHHYIO
uH(pOpMaIMIO, MHTEPIPETUPYS €€ B KOHTEKCTE pelIaeMoi 3a/1a4i; CaMOCTOSATEIbHO
yKa3bIBaTh Ha MH()OPMAIINIO, HYKIAIOIIYIOCS B IPOBEPKE, MpeiaraTh U IPUMEHSATh
crioco0 TPOBEPKU JTOCTOBEPHOCTU MH(MOPMALINK; OOBSICHATH SBJICHUS, MPOIECCHI,
CBSI3M U OTHOILUEHUS, BBISIBIISIEMBIE B XO/I€ NTO3HABATEJIbHOMN U MCCIIEA0BATEIbCKOM
NEeATEIbHOCTH (TPUBOJIUTH OOBSCHEHUE C M3MEHEHUEM (OpPMBI MPE/ICTABICHUS;
OOBSCHATH, NETAMU3UPYS WKW 000011ast; OOBSCHATH C 3aJIaHHOW TOYKH 3pPEHUS);
BBISIBJISITH W Ha3blBaThb NPUYMHBI COOBITHSA, SIBJCHUS, B TOM YHCJIE BO3MOXKHbBIE
(Hanbosiee BEPOATHBIC) MPUYUHBI, BO3MOXKHBIEC MOCIECTBUS 3aIaHHON MPUYHHBI,

CaMOCTOATCIIbHO OCYIICCTBIIAA HpH‘-IPIHHO-CJ'IGI[CTBCHHBIﬁ aHaJIn3; 1C¢J1aTb BBIBOJ Ha



OCHOBE KPHUTHYECKOTO aHaJM3a PAa3HBIX TOYEK 3PEHUS, MOATBEPKIATh BHIBOJ
COOCTBEHHOMW apTyMEHTaIlMel UM CAaMOCTOSTEIBHO MOTYyYEeHHBIMU JTAHHBIMH.

7. YMeHue co3faBaTh, IPUMEHSATh U MPEe0OpPa30BbIBATH 3HAKK U CHMBOJIBI,
MOJIEIIA ¥ CXEMBI JIJIS PEIICHNs YIeOHBIX U TTO3HABATENIbHBIX 3a1a4. OOyJaronuiics
CMOKeT: 0003HaYaTh CUMBOJIOM U 3HAKOM MpeaMeT U (WiIH) SIBJICHUE; ONPEACIISTh
JIOTUYECKUE CBSI3M MEXIY MpeaMeTaMu U (W) sIBICHUSIMU, 0003HA4YaTh JTaHHbBIC
JIOTUYECKHUE CBSI3M C TOMOIIBI0 3HAKOB B CXEME; CO3/1aBaTh aOCTPAKTHBIA WIIH
peanbHbIl 00pa3 npenMeTa U (WiIn) SIBJICHUS, CTPOUTh MOJCHb (CXeMy) Ha OCHOBE
yclioBUi 3amaun W (WiaM) crmoco0a e€  pemieHus; Co3/1aBaTh BepOaibHBIC,
BCIIIECTBCHHBIE W WH()OPMAIMOHHBIC MOJCIH C BBIJICICHUEM CYIIECTBEHHBIX
XapaKTEepUCTUK OO0BEKTa IS OmIpelneNieHuss crmoco0a pelieHus 3aJadyd B
COOTBETCTBHH C CHUTYaIlUCH; TPeOOPa30BhIBATH MOJICIH C IICITBIO BBISIBICHHS OOTIINX
3aKOHOB, OTIPEEISAIONTUX JAaHHYIO TPEAMETHYIO 00J1aCTh; IEPEBOIUTD CIOKHYIO 110
coctaBy  (MHOTOAacCleKkTHYI0)  HMHPOpMalUi0 U3  TIpa@UYecKoro  WiIH
dbopmManu3oBaHHOTO  (CMMBOJIBHOTO)  MPEJACTABICHUS B  TEKCTOBOE U
HA000OPOT;yCTaHABIMBATh HEU3BECTHBIN paHee aJrOpUTM Ha OCHOBE MMEIOIIETOCS
3HaHHS 00 00BEKTE, K KOTOPOMY MPUMEHSIETCSI aJITOPUTM; CTPOUTH JI0Ka3aTEIbCTBO:
npsiMOoe, KOCBEHHOE, OT MPOTHUBHOIO; aHAIU3UPOBaTh (pedrieKCUpoBaTh) OMBIT
pa3pabOTKN W peanu3alid y4eOHOro MpPOEeKTa, MCCIEIOBaHUsl (TEOPETUUYECKOro,
HMITUPUYECKOTO) Ha OCHOBE MPEITIOKEHHOMN MPOOIEMHOMN CUTYallUH, TOCTABJICHHON
e v (Win) 3aJaHHBIX KPUTEPHUEB OLICHKHU MPOyKTa (pe3yibTaTa).

8. CwmpbiciioBoe uteHue. OOy4aloOIIMIICS CMOXKET: HaXOJIUTh B TEKCTE
Tpedyemyto uHpopmaiuio (B COOTBETCTBUU C IEISIMU CBOCH JEATEIbHOCTH);
OpPUEHTHUPOBATHCS B COACPKAHWUU TEKCTA, MMOHUMATh IIEIIOCTHBIM CMBICI TEKCTa,
CTPYKTYPHPOBaTh TEKCT, YyCTAHABIMBATh B3aWMOCBS3b OIMCAHHBIX B TEKCTE
COOBITHH, SIBJICHHM, TMPOIECCOB; pPE3IOMUPOBATh TJABHYIO HJICI0 TEKCTa;
npeo0pa3oBbIBaTh  TEKCT, «IEPEBOIsS» €ro B JAPYIYIO  MOJAJIBHOCTH,

WHTEPHPETUPOBATh TEKCT (XYA0XKECTBEHHbIH U HEXYI0KECTBEHHBI — y4eOHBIH,



HAyYHO-TIOMYJISIPHBINA, WHPOPMAIIMOHHBIN ); KPUTHIECKH OIEHUBATH COJEPIKAHUE U
dbopmy TekcTa.

9. ®opMupoBaHHE M pa3BUTHE HSKOJOTMYECKOTO MBIIUICHUS, YMEHUE
MPUMEHATH €r0 B MO3HABATEIIbHOM, KOMMYHUKATUBHOM, COLIMAIBHOW MPAKTUKE U
npodeccuoHanbHoi opueHTanuu. OOydYarouuics CMOXET: OIpPENeNsiTh CBOE
OTHOILLIEHWE K TMPUPOAHON Cpele; AaHaJu3UpOBaTh BIUSHUE HKOJOTHUYECKUX
(bakTOpoB Ha cpeay OOMTaHHS >KMBBIX OPTraHW3MOB; TPOBOAUTH MPUUHUHHBIN H
BEPOSITHOCTHBIM aHAIN3 3KOJIOTMYECKUX CUTYalHH; MPOTHO3UPOBATH U3MEHEHUS
CUTYaIllNH TIPU CMEHE JCUCTBHUS OJHOTO (paKTopa Ha JCUCTBUE APYroro ¢Gakropa;
pacpOCTPAHATH HKOJIOTUUYECKUE 3HAHUSA U YYACTBOBATH B MTPAKTUUYECKHUX JI€NIaX 1O
3alUTE OKPYXKAIOIIEH Cpelbl; BbIPaXaTb CBOE OTHOIIEHUE K MPUPOJAE YEpe3
PUCYHKH, COUMHEHHUS], MOJICJIU, TPOEKTHBIC PAOOTHI.

10. Pa3BuTMe MOTHMBALIMM K OBJIQJICHUIO KYJIbTYpOH aKTHUBHOTO
WCIIOJIb30BAHUS CIOBApel M APYrHX MOMCKOBBIX cucTeM. O0ydaromuiicss CMOXKET:
OMPENIEeNIATh HEOOXO0IUMbIE KIIFOUEBbIE ITOUCKOBBIE CJIOBA U 3AIIPOCHI; OCYIIECTBISATh
B3aMMOJICUCTBUE C OJEKTPOHHBIMH IIOMCKOBBIMU CHUCTEMAaMH, CIIOBAPSAMU;
dbopMupOBaTH MHOXKECTBEHHYIO BBIOOPKY M3 TIOHUCKOBBIX HMCTOYHHMKOB JIJIsI
OOBEKTUBU3AIIUUA PE3YJIHTATOB TOWCKA; COOTHOCHTH TOJYYEHHBIE PE3yJIbTaThl
IIOMCKA CO CBOEH JEATEIbHOCTHIO.

11. YMeHue opraHu3oBbIBaTH Y4€OHOE COTPYIHHYECTBO U COBMECTHYIO
NeSATEILHOCTh C YUYUTEJIEM U CBEPCTHUKAMU; pad0TaTh MHAUBUAYAIHHO U B TPYMIIIE:
HaxXOJUTh OO0Ilee peIIeHHe U pa3peniaTb KOHQIMKTHI Ha OCHOBE COTJIACOBaHUS
MO3UIIMN W y4deTa WHTEpPecoB; (HOPMYIUpPOBaTh, apryMEHTUPOBATh U OTCTAUBATH
cBoe MHeHHEe. O0yUaOIIUIICS CMOXKET: ONPEACIIATh BO3MOKHBIC POJIA B COBMECTHOM
JESITEIbHOCTH; UIrpaTh OIPEICICHHYI0 POJb B COBMECTHOM JEATEIbHOCTH;
MPUHUMATH MO3UIINIO COOSCETHIKA; TTOHUMAsI TTO3UIIUIO JPYTOro, Pa3indarh B €ro0
peun: MHEHHE (TOYKY 3pEHHs), TOKA3aTEIbCTBO (apTryMeHTHhI), (PaKThl, THUIIOTE3HI,
AKCUOMBI, TEOPUH; OIPEIEIISITh CBOM JIEUCTBUS M JEHUCTBUS TMApTHEPA, KOTOPHIE

CITOCOOCTBOBAJIM MIJIH MNpCIATCTBOBAIN HpO,Z[YKTHBHOI;‘I KOMMYHUKAIIUU; — CTPOUTDH



MO3UTUBHBIE OTHOIIEHUS B MpOIEcce YUeOHOM U MO3HABATENbHON AESITETbHOCTH;
KOPPEKTHO M apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOUKY 3pPEHHUSA, B JUCKYCCUU
YMETh BBIJIBUTaTh KOHTPAPTYMEHTHI, nepedpasupoBaTh CBOIO MBICIbH (BJaJIeHUE
MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH); KPUTUYECKH OTHOCHUTHCS K COOCTBEHHOMY
MHEHHUIO, C JIOCTOMHCTBOM IPU3HABATh OMIMOOYHOCTh CBOEIO0 MHEHHUs (€Clid OHO
TaKOBO) M KOPPEKTHUPOBATH €ro; Impeajararb ajibTEPHATHBHOE pEIICHHE B
KOH()DJIMKTHOW CHUTyallii; BBIICTATH OONIyI0 TOYKY 3pEHUS B JUCKYCCHUWH;
JIOTOBApUBAThCA O MpaBUjaX M BoIMpocax s OOCYXJACHHUS B COOTBETCTBUU C
NOCTAaBIICHHOW  mepeA ~ TPyNmod  3ajadyeii;  OpraHu3oBBIBaTH  y4eOHOE
B3aMMOJIEUCTBUE B Trpymnne (ONpeAeniarb oOuuMe Ueau, pachpeleisTh poJiu,
JIOTOBApPUBATHCA APYT C IPYTrOM U T. J1.); YCTPAHATh B paMKax Juajora pa3pbiBbl B
KOMMYHHUKAIIMU, OOYCJIOBJICHHbIC HEMOHWMAHUEM (HEIPUSITUEM) CO CTOPOHBI
co0eceHUKA 3a71a4d, (HOPMBI WU COJIEPIKAHMSI TUATIOTA.

12. YMeHne 0CO3HaHHO MCIOJIBb30BaTh PEUYEBBIE CPEJCTBA B COOTBETCTBUE C
3a/layeil KOMMYHUKAIMK JJI BBIPAXKEHUSI CBOUX YYBCTB, MBICIIEH U MMOTPEOHOCTEMN,
JUIS TUIAHUPOBAHUSL M PETYJIALMU CBOEH NESITENbHOCTH; BJIAJACHUE YCTHOU H
MUCHbMEHHON pEYbl0, MOHOJOTHMYECKON KOHTEKCTHOW peubto. OOyuarommuiics
CMOJKET: OMPEENATh 3a7a4y KOMMYHHKAIIMA U B COOTBETCTBUU C HEH OTOMPATH
peudeBble CPEJCTBA; OTOMpaTh M HUCIOJB30BaTh PEUEBBIE CPEICTBA B Ipoliecce
KOMMYHUKAIIMU C APYTUMHU JIIOJIbMU (AMAJIOT B Tape, B MajJol rpynmne u T. 1.);
MPEICTABIIATh B YCTHOW MJIM MUCHMEHHOM (hopMe pa3BEepHYTHIN TIaH COOCTBEHHOM
NeATEIbHOCTH; COOJII0/IaTh HOPMbI MyOJWYHOW peuu, periiaMeHT B MOHOJIOrEe U
JUCKYCCUHM B COOTBETCTBMM C KOMMYHMKATHBHOW 3ajayeil; BBICKA3bIBaTh U
000OCHOBBIBaTh MHEHHE (CYXKJI€HHE) U 3alpalinBaTh MHEHHUE MapTHEpPaA B paMKax
nuanora; TpUHUMAaTh pEIIeHHEe B XOJE€ JAualora M COrjacoBbIBaThb €ro ¢
CcO0ECEeTHUKOM; CO37aBaTh MHCHbMEHHBIC «KJIUIIMPOBAHHBIC» W OPHUTHHAIBHBIC
TEKCThl C WCIOJIB30BAHUEM HEOOXOJMMBIX PEUYEBBIX CPENICTB; HCIOIh30BaAThH
BepOasbHbIE CpecTBa (CPEACTBA JIOTMUYECKOW CBSI3M) JJIS BBIJEIECHUS CMBICIOBBIX

OJIOKOB CBOETO BBICTYIUICHHA, HCIIOJIB30BATh HeBep6aJ'IBHI)Ie CpeacTBa HIH



HaTJISIIHBIE MAaTepUualibl, TOATOTOBJICHHBIE (OTOOpPAHHBIE) TIOJ PYKOBOICTBOM
YUUTENIS;, JIeJlaTh OIICHOYHBIA BBIBOJ O JIOCTHIKCHUH II€IM KOMMYHHKAIIAW
HEIMOCPEJICTBEHHO  IOCJ€  3aBEpUICHUSI KOMMYHHUKAaTUBHOTO  KOHTaKTa U
00OCHOBBIBAThH €TO.

13. ®opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCITOJIb30BAHUS
MH(OPMAITMOHHO KOMMYHHUKAIIMOHHBIX TexHonorui (nanee- MKT). OOyuaromuiics
CMOJKET: ITIEJICHAMPABICHHO WCKaTh W HMCIOJIL30BaTh WH()OPMAITMOHHBIC PECYPCHI,
HE0OXOAUMBbIE JUISl pelIeHUsI yUeOHBIX U MPAKTUYECKHUX 3a/1a4 C TOMOIIBIO CPEJICTB
UKT; BeIOMpaTh, CTPOUTH U UCIIOJIB30BATH a/ICKBATHYIO MH()OPMALIMOHHYIO MO/JIEIb
JUTSI TIEpEIadi CBOMX MBICJICH CPE/ICTBAMH €CTECTBECHHBIX M ()OPMAJTbHBIX SI3BIKOB B
COOTBETCTBHUH C YCIOBUSIMH KOMMYHUKAIINH; BBIACISITH HHGOOPMAIIMOHHBIN aCIEeKT
3a/la4d, OINEepUPOBaATh JaHHBIMH, WCIOIB30BaTh MOJETh PEIICHHUS 3a]1a4yu;
UCII0JIb30BaTh KOMITHIOTEPHBIC TEXHOJIOTHH (BKJIIOYAsi BHIOOp aJeKBATHBIX 3a/iaue
WHCTPYMEHTAJIbHBIX MPOrPaMMHO-AIAPaTHBIX CPEACTB U CEPBUCOB) IS PEIICHUS
WHOOPMAITMOHHBIX W KOMMYHHKAITMOHHBIX YYCOHBIX 3a7a4, B TOM YHCIE
BBIYKCIICHUSI, HAMMCAHUS TMHUCEM, COYMHEHUH, JOKIa/loB, pedepaToB, CO3AaHUS
MIPE3EHTAIUN 1 Jp.; UCIIOIh30BaTh HHPOPMAITHIO C YICTOM dTHUUECKHUX U TIPABOBBIX
HOpPM; CO3/1aBaTh HMH(POPMAIMOHHBIE PECYpChl Pa3HOTO THUMA U JUISI Pa3HBIX
ayJIMTOpUiA, cOOMIOAaTh HHGOPMAIIMOHHYIO TUTUEHY U TIPaBHIa UHPOPMAIIMOHHON

0€30MacHOCTH.

HPEIMETHBIE PE3YJIBTATDBI

B pesynbrate uszyueHus kypca «EcTtecTBO3HaHHME: XUMHS.» ydalIUECs
HAay4YUTCS: PACKPBIBATH CMBICI OCHOBHBIX XUMHWYECKUX IIOHATHUH «aTOM»,
«MOJIEKYJIa», «XUMHUYECKMH DJJIEMEHT», «IIPOCTOE BEIIECTBO», «CJIOMXKHOE
BEIIECTBO», «XHMMHUYECKas (opMyliay, «XUMHUYECKas peakuus», HUCIOIb3Ys
3HAKOBYIO CHCTEMY XUMHH;, Ha3bIBaThb XMMHUYECKHE OJIEMEHTHI M 3alMCBIBATh
CUMBOJIbl BAKHEUIIUX XUMHUYECKHUX 3JE€MEHTOB; Ha3bIBaTh XUMUYECKHE (DOPMYIIBI

BEIIECTB; CPABHUBATH PACHPOCTPAHEHHOCTh BOAOPO/IA, TEIUS, KUCIOPOAA U APYTHUX



AJIEMEHTOB Ha TIJIaHeTe 3eMJIs U BO BeeneHHoit; onpeensiTh COCTaB BEIIECTB M0 UX
dbopMmynam; pacKpblBaThb CMBICI 3aKOHAa COXPAaHEHHMsS MacChl  BEIIECTB;
JIEMOHCTPHPOBATh TIOHMMaHUE TEPMHHA «OWOJIOTUYECKH AKTHUBHBIC BEIICCTBAY;
BBISIBIIATD PA3J MU MKy WHIUBUTYAIbHBIM BEIIIECTBOM M CMECHIO; PACKpPHIBATh
pas3IuyuMsS MEXIY BEIIeCTBAMHU MOJICKYJSIPHOTO M HEMOJICKYJSIPHOTO CTPOCHUS,
OIMCHIBAaTh CBOWMCTBA TBEPABIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACISAA WX
CYIIIECTBCHHBIC TPU3HAKH, pa3IudyaTh XUMUYECKHEC W (PU3NUYECKHE SBIICHUS,
Ha3bIBaTh TMPHU3HAKA M YCJIOBHS TPOTEKAHUS XUMHUYECKUX PEAKIMA;, BBISBIATH
MPU3HAKH, CBUJICTEIBCTBYIONINE O TMPOTCKAHUW XHWMHUYECKOW PpEeaKIuu IpHu
BBITIOJITHCHUH XUMHUYECKOTO OIIBITA; MOJIh30BATHCS JIAOOPATOPHBIM 000pYA0BAaHHEM
U TIOCYJIOM; — pa3iuyaTh M Ha3bIBaTh XHUMUYECKYIO TIOCYIYy: MPOOUPKH,
XUMHUYECKHE CTaKaHbI, KOJIObI, BOPOHKH, TWIMHAPHI, MEH3YPKH, TUTICTKH, AT,
JIOKKHM, CTYNKH C TIECTUKAMH, BBIIAPUTEIIbHBIC YalllKH; pa3inyaTh W Ha3bIBaTh
o0OpyZi0BaHUE /JIsi HArpEeBaHUSl U BbIMApUBAHUS: Ta30BbIC MEUHU, DJICKTPUUECKHE
Me4Yr, DJCKTPOTUINTKH, Ta30BbIe TOPEJIKH, CIOUPTOBKH, BBITAPUTEIHHYIO
bapdopoByIo HalKy, BOJSHYIO OaHIO; U3TOTaBIMBATH GUILTP U3 PUIBTPOBATILHOM
OyMaru; WCIOIB30BaTh HA TPAKTHUKE TMPUEMbl TIPHUTOTOBJICHHWS pPacTBOPA,
bunbTpOBaHM, TMEPETUBAHUS JKUJIKOCTH U OTOOpa KUAKOCTH TPU TIOMOIIH
CTEKJISTHHOM TpyOOUYKH, KPUCTAJUTM3AIlMU; OMHUCHIBATh CTPOCHUE TUIAMEHH CBEYH;
OIMCHIBATh CTPOCHHUE CITUPTOBKHU; PACTIO3HABATH OTIBITHBIM ITyTEeM YTJICKHUCIIBIN ra3;
coOroaTh TpaBuia 0e30macHO paboThl MpU MPOBEJACHUU OIBITOB; BBHIYHCIIATH
OTHOCHTENFHYIO MOJIEKYJISIPHYIO MAacCy BEIIECTB; BBIUMCISATH MACCOBYIO JIOJIO
pPacTBOPEHHOTO BEIIECTBA B PAaCTBOPE; BBHIYUCIATH aTOMHYIO W MAacCOBYIO JOJIIO
JIEMEHTa IO XWMHUYECKOW ¢GopMysie Ha TpPUMEPE BOJIBI, OMPENCTSATh YHCIIO
MIPOTOHOB, HEHTPOHOB M DJICKTPOHOB B KOHKPETHOM aToMe (M30TOTIC); OMPEACIIATh
COCTaB BeIIeCTB (KaYeCTBEHHBIN M KOJTUYECTBEHHBIN) TI0 UX (pOpMyJiaM; OTIMCHIBATH
XUMUYECKUE PEeaKIMH, JIeKallhue B OCHOBE IOIYYEHHUS CHJIMKATHOTO CTEKJIa;
OOBSICHATh TMOSBJIICHUE KHUCIOpoAa B arMmocdepe 3emiiM; OMUCHIBATH COCTAB,

CBOﬁCTBa, CITOCOOBI MMOJIY4YCHUSA KW INPUMCHCHUA H3YUYCHHBIX ITOJIMMCPHBIX



MaTEpUajIOB: IUIACTMACC, BOJIOKOH, 3JaCTOMEPOB; OOBSCHATH CBA3b CTPOCHUS
MOJIUMEPA C €r0 CBOMCTBAMU; KJIACCH(PHUIIMPOBATH XUMUUYECKHIE SJIEMEHTHI B )KUBBIX
OpraHu3Max Ha 3JIEMEHTHI KU3HHU, MAKPO- U MUKPOAJIEMEHTHI; KJIaCCUPUIUPOBATH
BEILIECTBA HA NIPOCTHIE W CIIOKHBIC, METAJUIBI U HEMETAJUIbl, HEOPraHUYECKUE U
OpraHHWYECcKue; KiIacCUPUUMUPOBaTh HEOPraHUYECKHE BELIECTBA HAa OKCHUJBbI,
KHUCJIOTBI, COJM, OCHOBAHMS; KiIacCU(PUIMPOBATh MOBAPEHHYIO COJb IO CTENEHU
YUCTOTHI U IO CTENEHU W3MEIBbYEHHOCTH; ONPENENATh MOHATHUS «PaJINOAKTUBHBIN
pacnamy, «paarMOaKTUBHOCTBY, «aTOMHAs SHEPIHs», «TeMIlepaTypa IUIaBICHUS»,
«TemMueparypa KHUIEHUSD), «HAOH», «KPUCTALIBD), «KPUCTAJUIMYECKASI PELIETKA»,
«pEareHTbl», «HIPOAYKTBl PEAaKLUW», «PACTBOPUTENB», «PACTBOPUMOCTHY,
«HACBIILIEHHBIM  pacTBOp», «(PUIBTPOBAHHUE», «OUIBTPBD), «HATPEBaHHEY,
«KaJbLIAHALUSA», «BBITAPUBAHUCY, «IUCTHLIALNSIY, KKPACTALIN3ALUD», «IIPECHAS
BOJa», <«JMCTWUIMPOBAHHAsA BOJA», «MarMaTHU4eCKMe TOpPHBIE IMOPOIBDY,
«OCa/JI0YHbIE TOpPHBIE  MOPOABD», «METaAMOP(PHUUECKUE TOpHBIE MOPOJIBDY,
«TEPETOHKAY, CKPEKUHT», «KOKCOBaHUEY, «MOHOMEDY, «TOJIAMEDY,
«MaKpOMOJIEKYJ1a»; OIKCHIBATL CTPOCHME [UIMHHOIO M KOPOTKOI'O BapUaHTOB
[lepnomnueckonn cucremsl [[. M. MenneneeBa; mpuBOAUTH IPUMEPHI BEIIECTB
MOJIEKYJISIPHOTO CTPOEHUS; MPUBOJIUTH MPUMEPHl KPUCTAJUIMYECKUX U aMOP(HBIX
BCILIECTB; IPUBOJWUTH IIPUMEPHl HWHIAMBUAYAIBHBIX BEIIECTB U CMECEU U3
ITIOBCETHEBHOM JKW3HU; NPUBOAUTH NPUMEPHI BELIECTB IMPOCTBIX M CIOXKHBIX,
METAJJIOB U HEMETAJJIOB, HEOPIraHUYECKUX U OPTaHUYECKUX; IPUBOAUTD IIPUMEPBI
TOKCUYHBIX BEIIECTB B BO3AYyXE; MPUBOJANUTH IPUMEPHI MPAKTUYECKOTO
UCITIOJIb30BaHUsl MPOAYKTOB NEPepadbOTKU MPUPOIHOIO raza, He)TU U KaMEHHOTO
YIJIS; pa3iandaTh CUHTETUYECKUE U IIPUPOJHBIE ITIOJUMEPBI; PACKPBIBATH POJIb BOJBI
B OpraHM3ME YeJOBEKa, IMPOMBIILIEHHOCTH U CEJIbCKOM XO3SMCTBE; PACKPHIBATH
3HAQYEHUE TJIIOKO3bl JUIA JKHUBBIX OPraHW3MOB; PACKpPbIBATH CMBICI IIOHATUN
«IpUpPOAa», «(DU3MUECKHE Tela», «SIBICHUS MPUPOIBDY, «ECTECTBO3ZHAHHE,
«ECTECTBCHHBIE HAyKW», «HM30TOIBD), «DJIEMEHTAapHbIE YACTHULBD», IIPOTOHBDY,

((HefITpOHBI)), «QJICKTPOHBD), «KAAPO aTOMaA», «KMACCOBOC YHUCJIO», KaTOMHAA CANHUIA



MacChl», «IOPSAIKOBBI HOMEp 3JIEMEHTa», <«BJEKTPOHHAas O00O0JI0UKa aTromay,
«nepuouyHoCcTh»,  «llepuoguueckass  cucteMa»,  «XUMUYECKas  CBA3bY,
«KPUCTAJITMYECKUE BEIIECTBAY, «aMOP(HbIE BEIIECTBA», «(HU3HUUECKUE CBOWCTBAY,
«XUMUYECKHUE SBJICHUS», «(PU3NUECKHE SBJICHHS», «PACTBOPEHUEY, «PACTBOPY;
JIEMOHCTPUPOBATh 3HAHWE HWCTOPUU co3laHus llepmoanyeckoll  CUCTEMBI
XUMUYECKUX DJJIEMEHTOB; packpbiBaTh cMmbich Ilepuomnueckoro 3akona [. U.
MenpeneeBa; ONUCHIBATH CTPOEHUE MOJIEKYJ MO MX MOJENISAM; XapaKTepH30BaTh
MpeIMET U3YUCHHS] XUMHUU; XapaKTeprU30BaTh 00bEKTHI )KMBOU U HEKUBOU MPUPOIBI
Y YPOBHU MX OpraHu3allii; KPyroBOpoTa yIriiepoaa; XapakTepru30BaTh NIPUMEHEHUE
HEYCTOMYMBBIX (paJMOAKTUBHBIX) AaTOMOB; XapaKTEPU30BaTh U CPaBHUBATH
M30TOIIBI BOAOPOAA U YTIIEPOAa; XapaKTEPU30BaTh XUMUYECKHI 2JIEMEHT Ha OCHOBE
uHpopmanuu, conepxkaiueiics B I[lepmonnueckoii cucreme Jl. U. MeHnneneesa;
XapaKkTepu3oBaTh  (PU3MYECKHE TMPOLIECCHI:  IUIABJIICHHWE, KPUCTALIU3AIIMIO,
UCTIapeHue, KOHJCHCAIMIo, CcyOnuMaiuio  (BO3TOHKY);  XapaKTepu30BaTh
3aBUCUMOCTh  (PU3WYECKUX  CBOMCTB  BEIIECTB OT CTPOEHUS  BELIECTB;
XapaKTepU30BaTh OCHOBHBIE KJIACChl HEOPraHUYECKUX BEMIECTB: OKCHJIOB, KUCIOT,
OCHOBAHUWM, COJIEM; XapaKTEepU30BATh CBOWCTBA METAUIOB U HEMETAJUIOB;
OMMKCHIBATH CIOCO0 pa3eieHus] BO3JyXa Ha KUCIOPOJA U a30T; XapaKTepHU30BaTh
0COOEHHOCTH POCTa KPUCTAIIJIOB; XapaKTepU30BaTh COCTAB BO3/yXa APEBHEN 3eMIIH
XapaKTEepU30BaTh CBOMCTBA BO3/AyXa B CPABHEHUH CO CBOMCTBAMHU BXOJISIINX B HETO
WHMBUyalIbHBIX BEIECTB; XapaKTepu30BaTh (PU3WYECKHE CBONCTBA MPOCTOTO
BEIIECTBA —  KHCIOPOJA;  XapaKTepu3oBaThb IMPUMEHEHHE  KHUCIOPOJa;
XapaKTepu30BaTh (PU3MUECKHE CBOMCTBA BOJbBI; XapaKTepU30BaThb COCTaB U
CTpOEHHE MOJICKYJbl, BaXHEWIUue (U3NIECKUEe W XUMHUYECKHE CBOMCTBA
YTJIEKHUCIIOTO ra3a v €ro pojib B MPUPOJIC; XapaKTepU30BaTh HAXOXKJIECHUE B IPUPO/IE,
cocTaB, (pU3NYECKUE CBOMCTBA, MPUMEHEHUE M 3HAYCHUE JJISI KUBBIX OPTraHU3MOB
IIOBAPEHHOM COJIM; XapaKTepU30BaTh KAYECTBEHHBIM M KOJWYECTBEHHBIM COCTaB
MOJIEKYJIbI TJIIOKO3bI, €€ (U3UYECKHMe W XUMHYEeCKUe (ropeHue u OpoxKeHue)

CBOWCTBA, IPUMEHECHUE U HAXO0XKJICHUE B MPUPO/JIC; XAPAKTEPU30BATh XUMUUECKUN



COCTaB, CBOMCTBA M IPUMEHEHHE MHUHEPAJIOB: KBapLa, KalbIUTa, MarHeTUTa
(MarHUTHOTO JKEJE3HsAKA), POJOHUTA, CEpPbI, 30JI0TA, MEIU; XapaKTEpU30BaTh
XUMUYECKUN COCTaB, CBOMCTBAa M MPUMEHEHUE TOPHBIX IMOPOJ: TJIUHBI, MECKa,
U3BECTHSKA, MpaMOpa; XapaKTepru30BaTh 00pa30BaHUE U 3aJETaHUE B 36MHOU KOpe
IPUPOIHOTO Ta3a, CIAHIEBOTO rasza, HeTH, KaMEHHOI'O YIJISl; XapaKTepHu30BaTh
COCTaB MOJIEKYJbl, CBOMCTBA M NMPUMEHEHHE METaHa; XapaKTEepPU30BaTh COCTAB,
CBOMCTBA M TNpUMEHEHHE He(dTH, KaMEHHOro yrisi U Topda; XapaKTepu30BaTh
OCHOBHBIE HAMpPaBIICHUS UCIOJIb30BAHUS U MepepadOTKU HeDTH, MPUPOHOTO raza
U KaMEHHOIO YIJs; XapaKTepu30BaThb HAXOXACHUE B MPUPOJE, IOIYUYEHUE,
CBOICTBA M 00JIaCTH MPUMEHEHUSI METAJIIOB; XapaKTepU30BaTh COCTAB, CBOMCTBA U
pUMEHEHUEe HanboJiee U3BECTHBIX CILJIABOB; XapaKTEPU30BaTh COCTAB, MOJIYyUCHUE,
CBOMCTBA, NMPUMEHEHHE KBApPLUEBOI'O W CHJIMKATHOTO CTEKJA; XapaKTepu30BaTh
COCTaB LIBETHBIX CTEKOJ; XapaKTEpPU30BaTh MOJYYEHHE, CBOWCTBA, NMPUMEHEHHUE
kepamuku (papdopa, dasHca); olleHUBATH BIUSHUE XMMHUYECKOTO 3arpsi3HEHUS
OKpYXaIOLEel Cpeibl Ha OPraHU3M YEJIOBEKa; IPAaMOTHO 00OpalaThCs C BEIIECTBAMU

B HOBCGHHCBHOﬁ KHN3HHU.



TEMATHYECKOE IINTAHUPOBAHUE

JIeKTPOHHbIE
HanmeHnoBanme
Ne Kosmn4yecTBo OcHOBHBIE BUIbI | (uud¢poBbIe)
pasaesioB OcHoBHOe coaep:xaHue
n/n 4acoB AeSITeIbHOCTH o0pa3oBaTe/ibHbIE
pecypcsl
1. BBeaenue (1 yac)
[Ipupona. ®usnueckue Tena. | PackpblBaTh CMBICI MOHATHMA
SBnenus MIPUPOJIBL. | «IIPUPOAAY, «(puznueckue
EcrtecTtBo3Hanue. EcrecTBeHHBIE | T€Na», «IBIECHUS MPUPOIBI»,
Hayku. [lpenmer  u3ydeHuHs | «ECTECTBO3HAHUE,
XUMUU. MecTo XUMHUM Cpelld | «ECTECTBEHHBIE HayKu».
M3 4ero COCTOMT ecTecTBeHHbIX Hayk. OObekThl | XapakTepusoparh  npeamer | hitps://resh.edu.ru/subject/29
1 MHp 1 JKUBOW M HEKUBOW MPHUPOJBI. | U3yUYEHHUS xumun. |/
YpoBHM OpraHuzalnuv HEXUBOW | JleMOHCTpHpOBAaThH
1 KUBOU MaTEpHH. NOHUMAHUE MeCTa XUMHUHU
CpEeIu €CTECTBEHHBIX HayK.
XapakTepu3oBatb  OOBEKTHI
JKUBOU Y HEXKUBOM NMPUPOJIBI U
YPOBHH UX OpTraHU3alHH.
2. Ot aToMa 10 BemecTBa (12 yacoB)
ATOM — HauMeHbllas 4yactuna | PackpbiBaTh CMBICIT
BEILECTBA. HeusmMeHHOCTh | OCHOBHBIX XUMUYECKUX
aTOMOB B XUMUYECKUX | TOHATUH «aTtomy,
MPEBPALIECHUSAX . X UMUYECKHI «XUMUYECKUHI
sineMeHT. CHMBOJIBI  aTOMOB | 3JIEMEHT»,IPOCTOE https://resh.edu.ru/subject/29
2 Beunble aToMbl 1 XHUMUYECKHX DJIEMEHTOB. | BEIIECTBOY, «cnoxnoe | /
Snepnas peakuus. | BELIECTBO»,  «XUMHUUYECKas
[Tpoucxoxaenue AJIEMEHTOB. | (opmyray, HCIIONb3YS
[Ipoctbie BemiectBa. CnoXXKHBIE | 3HAKOBYIO CHUCTEMY XHUMHH.
BEIIIECTBA (xumuyeckue | Paznuuare MOHATHS «@TOM»
COCJTMHEHUS). XUMHYECKasi | U «XUMUYECKHI 3JIEMEHTY.
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dopmyna. UwucrnoBoil HMHJEKC.
OTkphITHE XUMHYECKHUX
3JIEMEHTOB. ATOMBI YCTOWUYUBBIE
1 HeyctoiluuBbie. KpyroBopoTsl
aTOMOB XMMHYECKHX 3JIEMEHTOB
B mpupoje (KUcIopoja, a3oTa U
yraepoaa). @POTOCHHTE3  Kak
OIIMH U3 TMyTel KpyroBopoTta
yriaepoaa

Haseisatb XAMUYECKHUE
3JEMEHThl W  3allUChIBATh
CHAMBOIJIBI BaKHEUILINX
XUMHUYECKUX 3JIEMEHTOB.
Paznuuare  mpoctele H
CJIOKHBIE BEILIECTBA.
HasbiBatb XAMUYECKHUE
(hopmyibr BEILIECTB.
Ornpenenarb COCTaB BEIIECTB
o ux dbopmynam.
JleMoHCTpHUpOBATH
IIOHUMAaHUE JICJICHUS] aTOMOB
Ha YCTONYUBBIE 51
HEYCTOWYUBBIE.
JleMoHCTpHUpOBATH
IIPE/ICTABIICHUE 0
KpyroBOpOTax aTOMOB
XUMUYECKUX DJIEMEHTOB B
npupone. XapakTepu3oBaTh
(OTOCHHTE3 KaK COCTaBHYIO
4acTh KpyroBopoTa
yriaepoja.

ATOMBI B KOCMOCE,
Ha 3eMlle U B
OpraHu3Me

Pacnpenenenue aTOMOB
XUMHYECKHX  JJIEMCHTOB B
kocMoce (Bcenennoii, Hamei

l'amaktuke, ConaeyHon
cucteme) 1 Ha 3emiie. Bogopon u
renumi — caMble

pacrpocTpaHeHHBIE 3JIEMEHTHI BO
Bcenennoii. Kucnopon — camplii
pacrnpoCTpaHEHHBIM 3JEMEHT Ha
3emte. HauOonee
pacrpoCTpaHEHHBIE AJIEMEHTHl B

JleMOHCTpUpOBAaTH  3HAHHE
HanOoJee
pacrpoCcTpaHeHHbBIX
3JIEMEHTOB Hameun
Bcenennoit 1 TIJIaHETHI
3emirs. CpaBHUBaTh
pacIpoCcTpaHeHHOCTh
BOJIOpOAA, TeNHsI, KHCIOPOIa
U JApYTHX DJJIEMEHTOB Ha
IIageTe 3emisd W BO
Bcenennoii.




Pa3HBIX 4acTAX 3emuiu.
XHUMHUYECKUE DJIEMEHTHI B JKUBBIX
OpraHu3max: 3JIEMEHTBI YKU3HU,
MaKpo- W  MHUKPODJEMEHTHI.
buonorunuecku AKTUBHBIC
BCIIIECTB

JleMoHCTpHUpOBATH
IIOHUMaHHe TEepMHUHA
«OMOJOTMYECKH  aKTHUBHBIC
BEILIECTBAY.
Knaccudunuposars
XUMHUYECKHE D3JEMEHThl B
KHUBBIX ~ OpraHM3Max  Ha
JIEMEHTHI KHU3HHU, MaKpo- U

MUKPO3JIEMEHTHI.
PackpsiBath CMBICII
OCHOBHBIX XUMHUYECKUX
TIOHATHUH «aToM,
«XUMHYECKUI 3IEMEHT,
VYcroiiuuBble (CTaOWUIIBHBIE) U | HCIONIB3YA 3HAKOBYIO
HEYCTOWYHUBbIE CUCTEMY XUMUHU.
(pammoakTuBHBIE) XHMHYeckue | OmnpenensTh MOHATHS
3JIEMEHTBI. PannoakTuBHBIN | «paAMOAKTUBHBIA pacmany,
Heycroifunsae pacma. Paf0aKTUBHOCTb. | «PaaMOAKTHBHOCTEY, https://resh.edu.ru/subject/
ATOMLL N3otomsl. [Ipumenenue | «aTomHas sHeprus». | 29/
HEYCTOMYHUBBIX PackpeiBath cMBICIT TOHATHS
(paArOaKTUBHBIX ) aTOMOB. | «U30TOIBI».

[ennas  peakuus.  ATOMHas
sHeprus. JKU3Hb U 1eSITeNbHOCTh
A. A. bexkepens

XapakTepru3oBaTh

NPUMEHEHHUE HEYCTONYMBBIX
(pamMoOaKTUBHBIX) aTOMOB.
JleMOHCTpUpOBaTh  3HAHUE
HanOoJiee BaXKHBIX CBEJICHUM
0 JKM3HH U JeSATEIbHOCTH
A. A. bekkepens

Kak ycTpoen atom

DJIeMEeHTapHbIe YaCTHIbI
(IpOTOHBI, HEUTPOHBI u
JJNIEKTPOHBI), WX  OCHOBHBIC
XapaKTEePUCTUKU — Macca W

3apsa. SAapo aroma. MaccoBoe
ynciio. B3auMocBsI3b MaccoOBOTO

PackpsiBath CMBICII
OCHOBHBIX XUMHUYECKUX
MOHSTHH «aToMm»,
«XUMHYECKUHN JIIEMEHTY,
HCIIONb3YS 3HAKOBYIO

CUCTCMY XHUMHUU.

https://resh.edu.ru/subject/
29/
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YluCjia C YUCIOM MPOTOHOB H
HEUTPOHOB. ATOMHasi €JIMHULIA
Maccel.  [lopsnakoBelii  HOMED
3JIEMEHTA. DJIEKTPOHHAS
obomouka aroma. JKu3Hp u
nesaTenpHoCTh J. Pesepdopaa

PackpbiBath CMBICH TOHATHI
«3JIEMEHTApHbIE YaCTHULI»,
«IPOTOHBD»Y,  «HEUTPOHBIY,
«QIIEKTPOHBI», «A1po
aToMa, «MacCOBOE YHUCIIOM,
«aTOMHas €MHULIA MacChI»,

«IIOPSAKOBBIN HOMEp
JJIEMEHTa»,  <QJIEKTPOHHAs
o0oJouka aToMay.
Omnpenensrs 4HCIIO

IIPOTOHOB, HEUTPOHOB U
JNIEKTPOHOB B KOHKPETHOM
aTome (u3oToT1I€).
JleMoHCTpUpOBaTh  3HAHUE
Han0oJiee BAXKHBIX CBEICHUN
0 JKM3HH U JeATEIbHOCTH
3. Pesepdopaa

M30Tonsl

XUMHUYECKHN  3JIEMEHT  Kak
COBOKYITHOCTb aTOMOB,
MMEIOIINX OJUHAKOBBIA 3apsij
anpa. CpaBHUTENBHBIM COCTaB
M30TONOB BOJIOPOJA U yriepoja.
CrrocoObI 0003HaYCHU
H30TOIIOB

PackpsiBath CMBICII
OCHOBHBIX XUMHUYECKUX
MOHSATHH «aTom»,
«XUMHYECKUI JIIEMEHTY,
HCIIONB3YS 3HAKOBYIO
CUCTEMY XUMUU.

PackpeiBath CMBICT TOHATHI
«HM30TOIBI», «IJIEMEHTAPHbBIE

YaCTHULBDY, «IIPOTOHBDY,
CHEUTPOH».

XapakTepru3oBaTh u
CpPaBHMBATh M30TOTIbI

BOZOpOJla W yIlIepoja.
JleMOHCTpUpOBaTh  3HAHUE
crmoco0oB 0003HaYeHHUs
H30TOIIOB

https://resh.edu.ru/subject/

29/
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JleMOHCTpUpOBAaTH  3HAHHE
UCTOPUU CO3/1aHUs
[Iepuonuueckoil  CHUCTEMBI

HcTopus CO3LAaHMS | XUMHYECKHX JJIEMEHTOB.
ITepuonnueckoi cucreMsbl | PackpblBaTh CMBICI IOHATHUSA
XUMHUYECKHUX JJIEMEHTOB. | «IEPUOAUYHOCTHY.
Victopus cosnamus HepI/IOIII/I‘-IHOCTE. PackpsiBathb CMBICH
HepHOITECKOH ITepuoguueckuii 3akoH | Ilepnoguueckoro 3aKOHA | hitne://resh.edu.ru/subject/
J. . Menueneena. . . Menneneena.
CHCTEMBI 29/
- Ilepuongnueckas cucrema. XKusnp | JlemoHCTpUpoBaTh  3HaHUE
51 JESTENIbHOCTh | HanboJiee BaXKHbIX CBEIECHUN
DJICMCHTOB
J1. 1. MeHaeneeBa. O JKW3HH H JeITEIbHOCTU
Hemonctpanuu Ilepnonmueckas | . 1. Menneneesa.
cucTeMa XMMHUYEeCKuX 3eMeHToB | Habmonats
. . Mennenees JNEMOHCTPHUPYEMBIE
MaTepuaibl U ONUCBHIBATH UX
C IIOMOILIBIO POJHOTO SA3BIKA
Y SI3bIKA XUMUU
Ilepunonnueckas cucreMa | PackpbIlBaTh CMBICH IOHATHUSA
. . MenneneeBa. [Inunubiii u | «[lepuonnueckas cucremay.
KOPOTKHH BapuaHThl | OnKChIBaTh CTPOEHHUE
IIepunonnueckoit CUCTEMBI | JUIMHHOTO U KOPOTKOI'O
. . Menneneesa.  Ilepuonsl: | BapuantoB  Ilepuoamueckoit
KOpOTKME M JuuHHbIE. ['pynmsl, | cuctemsl [I. 1. Menneneesa.
Crpykrypa TJIaBHBIC I;I o0OYHbIE XapaKTepI/BUOBaTL https://resh.edu.ru/subject/
o MOArPYIIIBL. HpopManus XUMHYECKUN MEHT H
MIEPUOJNYECKON OATpYyH (bopman 0 e SIeMe a 29/
XUMHUYECKOM JJIEMEHTE, | OCHOBE UHpOpMauy,
CHUCTEMBI .
cozepxKaasics B | coaeprkaniencs B
ITepnonnueckoi cucreMme | Ilepuonnueckon cucreMe

J. . MenneneeBa. Kuzap wu
nearensHocTh H. bopa.
JleMoHCTpPaLun
[Tepuoanueckas cucTema

. . Menneneena.
JleMOHCTpHUpOBATH 3HAaHUE
Hanbollee BaXKHBIX CBEIECHUN O
KM3HH M JEITEIbHOCTH
H. bop
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XHUMHNYCCKUX 3JICMCHTOB
J. . MenneneeBa

Hab6mronars
JEMOHCTPHPYEMBIE
MaTepI/IaJIBI " OIIMCBhIBATH UX C
IIOMOIIBI0 POIAHOIO S3bIKA H
S3bIKA XUMHH.

ATOMBI
COEIUHSIIOTCS
MOJIEKYJTBI

B

Mounekyia. ITonsTue 0
XMMHYECKOH CBs3U. BemiecTsa
MOJIEKYJIIPHOTO u
HEMOJIEKYJIIPHOTO CTPOCHHUS, UX
XapaKTEepUCTHUKA. Crpoenue
MoNleKyn. Mojenu  MOJEKyd:
IapOCTEPIKHEBBIC 51

MmacimTaOHbple.  MonekyispHas
Macca. IIpumepsl  BemecTs

MOJIEKYJISIPHOTO CTPOEHHUS:
IIEPEKUCH BOZIOpPOAA,
MOJIEKYJIIPHBIN BOJZIOPO/I,
MOJIEKYJISIPHBIA KUCJIOPO, O30H,
MOJIEKYJISIPHBIN a3or,
MOJIEKYJIIDHBI ~ HOJ,  BOJA,
aMMHUaK,  YIJIEKHCIBIM  ras,

bynnepeH, MeTaH, STHIICH, CTUPT
(3TWIIOBBI  CNIUPT), TJIMLEPHH,
yKcyc  (YKCycHas  KHCIIOTa),
IJII0K03a, caxap (caxaposa).
JleMoHCcTpanum O6pa3ibl
BEIIECTB  MOJIEKYJSIPHOTO U
HEMOJIEKYJIIPHOTO ~ CTPOCHHSI.
Mozenu HEKOTOpBIX MPOCTHIX
MOJIEKYJI (BO/Ia, YTIECKUCIIBIH ra3,
KHCJIOPOJ, BOJIOPON)

PackpsiBathb CMBICH
OCHOBHBIX XUMHYECKHUX
MOHSITUM «aToM,
«XUMHUYECKUU JJIEMEHT,
«MOJIEKYJIa», HCIIONB3YS

3HAKOBYKO CHCTCMY XHUMMUH.
PaCKpI)IBaTB CMBICJI ITOHATHA

«XMMHYECKast CBSI3bY.
PackpsiBathb pasznuuue
MEXIY BEIIECTBAMU
MOJIEKYJISIPHOTO u
HEMOJIEKYJIIPHOTO
CTPOCHUS. IIpuBoauTh
IPUMEpBI BELIECTB
MOJIEKYJISIPHOTO ~ CTPOEHHUS.
OnwuceiBatb CTPOCHHE
MOJIEKYJ1 1O HUX MOJEISIM.
HazbiBaTh XUMHUYECKHE
JJIEMEHTBHI. Onpenenstsb
COCTaB BELIECTB
(xauecTBEHHBIN "
KOJIMYECTBEHHBIN) MO UX
dhopmynam. Brraucnsats
OTHOCHUTEIIBHYIO
MOJIEKYJISIPHYIO Maccy
BELIECTBA.

CocraBnsaTh bopMyIbl

BCIICCTB Io AaTOMHBIM
IPOHCHTAM U COOTHOIICHUIO

https://resh.edu.ru/subject/

29/
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macc 3JjiemeHToB. Ha3zbiBaTh
MOJIEKYJISIPHBIE BEIIECTBA 110
ux (GopMmynam: TEpeKUCH
BOJIOPOJIa,  MOJICKYJISIPHBIN

BOJOPOJ,  MOJEKYJISPHBINA
KHCJIOPO[, O30H,
MOJIEKYJISIPHBIN asor,

MOJIEKYJISIpHBIH MOJ, BOAA,
aMMHUAaK, YIVICKUCIBIA a3,
¢bymiepeH, MeTaH, 3TUJIEH,
coupT (3TUIIOBBIA  CHUPT),
INIMLEPUH, YKCyc (YKCycHas
KHCJIOTa), TJIIOKO3a, caxap
(caxapo3a). Hab6monate
JEMOHCTPUPYEMbIE MOJENU
MoJieKyJ1. JlenaTs BEIBOABI O
pe3ysibTaTaM IPOBEJIEHHBIX
HAOJIFOJEHUIA.

10

FaSBI, KHUIKOCTH H
TBEPJAbIC BEIICCTBA

ArperaTHbIE COCTOSHUS BEIIECTBA
(TBepIoe, JXKUIKOe, Ta3000pa3Hoe) U
ux xapakrepuctuka. CTpoeHue
BOJIbI B TBEPIOM, KUKOM H
ra3000pa3HOM COCTOSIHUH.
Kpucramiuueckue u aMophHbIe
BeniecTBa. OU3nyecKue MpoIEecChl:
TUTABJICHUE, KPUCTAITH3AIIHS,
UCTapeHue, KOHICHCAIus,
cybnmuMmarnus (BO3roHKa).
®duznyecKre CBONCTBA BEIIECTBA
(Temmeparypa IIaBJIeHUS U
TeMmreparypa KUIeHHs).
Hemoncrpauuu [lnaBnenue
BOCKa (nmapaduHa) Kak mpumep
¢busmaeckoro sneHus. Kunenne

OnuceIBaTh CBOMCTBA TBEPIBIX,
KHUIKHX, Ta3000pa3HbIX
BEIIIECTB, BBIIEISIS UX
CYIIIECTBEHHbIE PU3HAKH.
PackpbIBaTh cMBICH OHATUI
«KPUCTAIIIMYECKHE BEIIECTBAY,
«aMopQHBIE BELIECTBAY,
«(husndeckre cBONCTBaY.
OnpenensTb MOHATHS
«TemIieparypa IIaBJIeHUsD»,
«TeMIIepaTypa KUIIECHUSD.
IIpuBoaUTHE MpUMEPHI
KPUCTATHYECKUX U aMOP(HHBIX
BEIIECTB. XapaKTepU30BaTh
(u3MUecKue MpoLecch:
IJIaBJICHUE, KPUCTAIUTH3AIINIO,

https://resh.edu.ru/subject/

29/
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BOJIbI KaK MPUMEpP (PU3UIECKOTO
SABJICHUA

WCTapeHne, KOHJeHCAINIO,
CcyOnmmMMaIuio
(BO3TOHKY)BO3IOHKA).
®u3nYecKre CBOMCTBA BEIIECTBA
(Temmepartypa riaBIecHUS U
TeMIepaTypa KATICHS).

XapakTepru3oBaTh
3aBUCUMOCTH (PH3UUECKUX
CBOMCTB BEIIECTB OT
CTPOCHHSI BEIICCTB.
HaGmonars
JIEMOHCTPHPYEMBIE OITBITHI U
OITHCBLIBATH UX C IIOMOIILIO
POJTHOTO SI3bIKA U SI3BIKA
XUMUH. Jlenath BBIBOJIBI 11O
pe3yJpTaTaM MpOoBeIeHHBIX
HAOIIOAECHUN U XUMHUUYECKUX
ONBITOB

Kpucramisl. Kpucrannnueckas
pemerka. Mounsl. Kpucrammuue ckas
pelIeTka MoBapeHHOH! COJH.
®DopMBI KPUCTAIIIOB Pa3TUIHBIX
BemiecTB (Ky0, OKTadp, ToaeKa’p,

OHpeIleJISITI) TIOHATHSA «HUOH»,
KKPUCTAJLIBD?,
(KpUCTAJUINYECKasd pCHICTKa».
I[eMOHCTpI/IPOBaTI) 3HaHUC O

Kpucrannnueckas (hopmax KpHCTAIIOB PasTHYHBIX https://resh.edu.ru/subject/
11 CTpyKTypa poM6031p, cToN6UaThIE U BemmecTs. Habmronars 29/
BeIeCTBA IJ1aCTUHYAThIC KpI/ICTaJIJII)I). JEMOHCTPHUPYEMBIC MaTepHUaJIbl
Cpoctku. py3bl. JJenaputsl. U OIKCHIBATh UX C MOMOILBIO
Hemoncrpanun Kpucraumueckas | poJHOro A3bIKa M S3bIKa XUMUH.
peHICTKa XJI0prUaa HaTpHs. JlenaTte BBIBOABI MO pe3ysbTaTaM
MIPOBEICHHBIX HAOJIIOICHH I
12 Kiraccuduxarus Kﬂaccn(pyn(aup[;{ BEILECTB 110 BrisaBaaTe pa3nauyus MeXIy https://resh.edu.ru/subject/
BEIIIECTB COCTaBy. I/IH)II/IBI/I)IyaJ'II)HBIe HMHIVMBUAYAJIbHBIM BEIICCTBOM 29/
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(4ucThIC) BElIeCTBa U CMECH.
[Ipocteie BemecTBa. CiioXKHbIE
BEIIeCTBA (XUMHUUECKHUE
COCTMHEHUS ). MeTallIbl U
HEMETaJlJIbl, MX CBOMCTBA.
Heoprannueckue u
OpraHUYECKUE BEILIECTBA.
OCHOBHBIE KJIACCBI
HEOPTraHUYECKHUX BEIECTB:
OKCH/IbI, KHCJIOTHI (COJIsTHAs,
cepHasi, a30THas1, yroJibHasl,
dbocdopHas), coM, OCHOBAHUSA.
[Mlenoun. leMmoHCcTpanun
O0pa3ibl MHAUBUTYaTbHBIX
BEIECTB (METaJIbl, HEMETAJLIIBI,
CJIOJKHBIE BEIIECTBA) U CMECEi
(pacTBOpBI, IPAHUT).
3HaKOMCTBO ¢ oOpa3imamMu
OKCHJOB, KUCJIOT, COJIEH,
OCHOBaHHU

u cMmechro. I IpuBoauTh
IpUMEPbI UHAUBUTYATbHBIX
BEIIECTB U CMECEH U3
MOBCEHEBHOM KU3HH.
PackpsiBath cMbICT
OCHOBHBIX XUMUYECKUX
MOHSTUH «IPOCTOE
BELLECTBO», «CIOKHOE
BEILIECTBOY, UCTIOB3YS
3HAKOBYIO CUCTEMY XHMUH.
Knaccugpunuposars
BEILECTBA HA MIPOCTHIE U
CJIOXKHBIE, METAJLJIBI U
HEMETaJlIbl, HEOPraHUYECKUe
Y OpraHUYECKHUE.
XapakTepru3oBaTh CBOMCTBA
METAJJIOB U HEMETAJIOB.
[IpuBOUTE TPUMEPHI
BEIIECTB MIPOCTHIX U
CJIO)KHBIX, METAJUIOB U
HEMETAJIOB, HEOPraHUYECKUX
Y OpPTaHUYECKHUX.
Knaccudunuposars
HEOPraHUYECKHE BEIIECTBA Ha
OKCHU/IbI, KUCJIOTBI, COJIH,
OCHOBaHMs. XapaKTepU30BaTh
OCHOBHBIE KJIACCHI
HEOPTaHUYECKHUX BEIIECTB:
OKCHUJIOB, KUCIIOT, OCHOBaHUH,
coieii. HaOmromatn
JEMOHCTPHpPYEMbIE 00Pa3IbI
Y OTIUCHIBATh UX C MIOMOIIBIO
POAHOTIO SI3bIKA U SA3bIKA
xuMuU. Jlenatb BBIBOJIBI 11O




pe3ysbTaTtaM MpOBEICHHBIX
HaOJII0AeHUI

13

[IpeBpamenue
BEIIIECTB
XHUMUYECKHe
peaxkuuu

DU3NYECKUE U XUMUYECKUE
ABJICHUS. XUMUYECKasl peaklysl.
PackpeiBaTh CMBICI IOHATUIA
«XUMHYECKHE SIBJICHUS,
«(uznueckue IBICHUS.
PeareHThl 1 IpOAYKTHI pEaKLIUH.
3aK0OH COXpaHEHUsI MaCCHI.
YpaBHEHNE XUMUYECKOU
peakuuu. KoadduimeHTsr.
[Ipu3Haku XUMHUYECKUX
peaKkuuii: ”3MEHEHHUE 1IBETA,
o0Opa3oBaHue OcajiKa,
BBIJICJICHHE I'a3a, BBIJCICHUE
WJIU TIOTJIOIIEHUE TeIa,
BO3HMKHOBEHHE CBETA.
Jdemoncrpanuu I openune
BOCKOBOM (mapapHOBOI) cBEUn
KaK IpUMEpP XUMUYECKOTO
saBieHusd. [losiBneHne okpacku
¢denondransenHa B NpUCYTCTBUU
11es04n (M3BECTKOBOM BOJIBI)
KaK XUMHUYECKOE SIBJICHUE.
[ToMmyTHEHME N3BECTKOBOM BOJIBI
IIPY JENCTBUM YIIIEKHCIIOTO rasa
KaK XMMHUYECKOE SIBJICHUE.
Peaknuu, neMoHCTpUpyOIIE
MPU3HAKK XUMHUYECKUX peaK-
[IU: B3aUMOJEUCTBHUE
IIepMaHraHara Kajaus ¢
Cynb(UTOM HATPUS B KUCION
cpelie, B3auMOJICHCTBUE

PackpbiBath cMbICH NOHATUI
«XUMHUYECKHE SBICHUS,
«(huznyeckue SBICHUS.
OnpenensaTs NOHATUSA
«peareHThbl», «IPOAYKTHI
peakun». Paznuyath
XUMHAYECKHE U PU3NIECKUE
sBJIeHUsI. PacKpbIBaTh CMBICI
OCHOBHBIX XHMHUYECKHX
HOHATHH «XUMHYECKast
dhopMyIay, «XUMHYECKas
peaKuus», UCTIONb3Ys
3HAKOBYIO CUCTEMY XUMUH.
PackpbIBaTh CMBICH 3aKOHA
COXpPaHEHHSI MACCHI BEIECTB.
HaspiBaTh npu3Haku u
YCIIOBHS IPOTEKAHMUS
XUMHUYECKHX PEaKIuil.
BEIsIBIIATE TIPU3HAKH,
CBU/IETEIILCTBYIOLIHE O
MIPOTEKAHUHA XUMHUYECKON
pEaKIMU TP BITOJTHEHUN
XHUMHAYECKOTO
onbiTa.HabOnronate
JIEMOHCTPHPYEMBIE OTIBITHI 1
OIHCBIBATH UX C MIOMOIIIBIO
POHOTO SI3bIKA U S3bIKA
XUMHUU. JlenaTs BBIBOBI 110
pe3yabpTara MpoBeIeHHBIX
XUMHAYECKHX OIBITOB.

https://resh.edu.ru/subject/
29/
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XJIOpUJIa HATPUS C HUTPATOM
cepebpa, B3auMOICHCTBUE
KapOOHAaTa HATPHSI C COISTHOM
KHUCJIOTOH, B3aUMOJIEHCTBUE
XJIOpUa AMMOHHS C
THAPOKCHJIOM HATPHsI, TOPCHHE
MarHus

3. DKcnepuMeHTaJbLHasi padoTa ¢ Be

mcrBamu ( 6 yacos)

14

PactBopenue

PactBopenue. PactBopurens.
PactBOp. PacTBOpUMOCT®.
Hacplennsiid pacTBop.
MaccoBast 1075 (IIpOLEHTHas
KOHIIEHTpalKsl) paCTBOPEHHOT O
BelecTBa. JlaboparopHas
nocy/a: MpoOUpPKH, XHMUYECKHE
CTaKaHbl, KOJIOBI
(TII0OCKO/TOHHBIE C LIAPOBUIHBIM
U KOHUYECKUM TYJIOBOM),
BOPOHKH, IIWJINHJPbI, MEH3YPKH,
MIUIIETKH, IIATENHN, JIOXKKH,
CTYIIKH C IECTUKaMH,
BBINIAPUTENIBHBIE YaAIIKH.
JemoHcTpanuun PactBopsl
MEIHOI0 KyIIopoca pa3in4Hon
KoHIleHTpanuu. JlabopaTopHas
nocyza. JlabopaTopHbIi ONbIT
1. [IpuroroBieHue pacTBopa
IIOBAPEHHOM COJIN.
JlaGopaTopHblii onbIT 2.
[TpuroroBnenue pacteopa
MEIHOI0 Kynopoca

PackpbIBaTh CMBICI TOHSTHIA
«PaCTBOPEHUEY, «PACTBOPY.
OrnpenensaTs NOHITHS
«PacCTBOPUTEIDY,
«PacCTBOPUMOCTHY,
«HACBIIIEHHBIH PacTBOPY.
Paznuuath 1 Ha3bIBaTh
XUMHYECKYIO TTOCYAY:
IPOOUPKH, XUMUUYECKHE
CTaKaHbl, KOJIObI, BOPOHKH,
WJIAHIPBI, MEH3YPKH,
MUTNETKY, IIMATENH, JIOXKKH,
CTYITKH C TIECTHKAMH,
BBIMTAPUTENBbHBIE YAIIKH.
BpIanciisiTe MaccoByrO 10O
pPacTBOPEHHOT'O BEIIECTBA B
pactBope. Ilonp30BaTbCs
1a00paTOPHBIM
000pyTI0BaHHEM U TTOCYI0H.
Hcnonb30BaTh HA MPaKTUKE
MIPUEMBI TIPUTOTOBJICHHUS
pactBopa. Habmronars
JIEMOHCTPHPYEMBIE PACTBOPHI
1 1a00paTOPHYIO MOCY Y.
Ha0sromaTe caMOCTOSITENBHO

https://resh.edu.ru/subject/
29/
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MIPOBOIMIMBIE OTIBITHI U
OIKCHIBATH MX C IIOMOIIIBIO
POJTHOTO SI3bIKA U SI3BIKA
XUMHU. J]enaTh BBIBOJIBI 110
pe3ysbTaTaM IpOBEIACHHBIX
HaOJTFOICHUI 1 XUMUYECKHX
omnbiToB. CoOut01aTh MpaBuia
0e30macHOi paboTHI IPH
NIPOBE/ICHUH OIIBITOB

15

[IpakTrueckas
pabora 1.
[Ipocreiimme
XUMHUYECKHE
onepanuu

[lepenvBanue KUIKOCTH.
OT60p KUIKOCTH C TOMOIIIBIO
CTEKJISTHHOU TPpYOOUKHU

Hcnonb30BaTh Ha MPAKTUKE
IPUEMBI IIEpETUBaHU
KHUJIKOCTH U 0TOOpa
KUAKOCTU

C TMOMOIIbIO CTEKIISIHHOM
TPYOOUKH.
JleMOHCTpUPOBATh 3HAHKE
pa3IMYHON

XUMHYECKOM MOCYBL.
[Tonb30BaTbes 1a00PaTOPHBIM
o0opynoBaHuEM

U MOCYAOM.

Habmtonate caMocTOSTENBEHO
MIPOBOJMMBbIE

OTIBITHI U OIIUCHIBATh HX.
Jlenatsb BBIBOIBI TIO
pe3yJpTaTam IPOBEIEHHBIX
XUMHUYECKHX OIIBITOB.
Cobmnronate npaBuiia
6e30macHoil paboThI

TP IPOBEJIEHUU OIIBITOB

https://resh.edu.ru/subject/
29/

16

OunbTpOBaHKE

OunbTpOBAHHUE.
OuIbTPSL.
Nzrorosnenue ¢puiabTpa.

OnpenensTh MOHITHS
«punsTpoBaHUEY,
«pUIBTPH.

https://resh.edu.ru/subject/
29/
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Marepuanst A5 QUIBTPOB.
3HaueHue QUIbTPOBAHUS

B IIOBCEHEBHOM KU3HM.
JdemoHcTpanuu

OO0pa3ib! GUIBTPOB.
JlaGoparopHblii onbIT 3.
Pasnenenune

CMeECH IecKa 1 MOBAPEHHOU
coiu (pUIbTpOBaHUEM

JleMOHCTpHUpOBAaTh 3HAHKE
pa3IMYHON

XUMHYECKOM MOCYBL.
N3rotoBnsate GpuibTp U3
(UIBTPOBATBHOM

Oymaru.

[Tonmp30BaTbCs 1a00PATOPHBIM
obopyoBaHuEM

U IIOCY10M.

Hcnonb30BaTh Ha MpaKTUKE
npueM

(bunbTpOBaHUSL.
Habmonare
JEMOHCTPUPYEMbIE
MaTepHabl.

Habumonate caMoCTOSITENEHO
IPOBOUMBIE

OTIBITHI U OIUCHIBATH UX C
HOMOIIBIO POJHOTO

SI3BIKA W SI3BIKA XUMHUH.
JlenaThb BBIBOJIBI O
pe3yabTaTaM MPOBECHHBIX
XUMHYECKUX OIIBITOB.
CobnronaTh mpaBmiIa
6e3omacHoil paboThI

MIPH TIPOBE/ICHUH OTIBITOB

17

HarpeBanue

HarpeBanue. Crioco06s1
HarpeBaHusl.

Kanpnunaamnus. O6opynoBanue
JUTSL HATPEBAHUS: Ta30BbIC
eYu, SJICKTPUICCKHUC TI€YH,
AIIEKTPOTUIUTKH, Ta30BbIE
TOPCIIKU U CIUPTOBKH.

OnpenensaTb NOHATUSA
«HarpeBaHHe»,
«KAITBIIMHALINS.
JleMOHCTpHpOBaTh 3HAHKE
Pa3IUYHbIX

Croco0OB HarpeBaHMsI.
Pa3znuyath 1 Ha3BIBATh
00opyI0BaHUE TSI

https://resh.edu.ru/subject/
29/
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HMemouncrpanun O6opynoBanue

JUIs1 HAarpEBAHMUSL:
AIIEKTPOIUINTKHU, Ta30BbIE
TOpeNKu

u cnupToBKu. HarpeBanue
JKUJKOCTEN B CTAKAHE U B
pOOUpKE.

Brinenenue xiaopoduiia
U3 3€JIEHOT0 JIUCTA MIPU
00paboTke

€ro ropsiuYuM 3TUIIOBBIM
CIIUPTOM.
JlabopaTopHblii onbIT 4.
HarpeBanue

HAa 3JIEKTPOILJIUTKE.
JlaGopaTopHbIii ONIBIT 5.
Crpoenue

IIJJAMEHU CBEYU

HarpeBaHus: Ta30BbIC TICYH,
AJICKTPUICCKHE

TIeYH, ANEKTPOTUIUTKH,
ra30BbIE TOPEIKH

Y CIIUPTOBKHU.

Harpesats BemecTa Ha
ANEKTPOTUIATKE.
[Tonp30BaThCst 1a0OPATOPHBIM
obopymoBaHueM

U IIOCYJIOH.

OnuceIBaTh CTpOEHUE
IJIAMEHU CBEYH.
Hab6mronats o6opynoBanue
JUTISl HarpeBaHMS.
Hab6monate
JEMOHCTPUPYEMBIE U
CaMOCTOSITEITLHO
MIPOBOJIMUMBIE OTIBITHI U
OTHCHIBATh UX CIIOMOIIBIO
POJTHOTO SI3bIKA U SI3BIKA
XUMUH.

Jlenathb BBIBOIBI TIO
pe3yapTaTam MpoBeIeHHBIX
HaOIOACHUN 1 XUMHYECKUX
OTIBITOB.

CobnronaTh mpaBmiIa
6e3omacHoil paboThI

TIPH IIPOBEJICHUH OITBITOB

18

IIpaxTrueckas
pabota Ne 2.
ITpaBuina paGoTsl
CO CIMPTOBKOM.

[TpaBuia paboTel co
CIIUPTOBKOM.
HarpesaHnue xunkocrei.
IIpaBuna HarpeBaHus
JKUJKOCTEN

JleMoHCTpUpOBaTh 3HAHUE
npaBmJ1 paboThI

CO CIIMPTOBKOM U MPaBUII
HarpeBaHus

KUJKOCTEN.

https://resh.edu.ru/subject/
29/
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Harpesanue
JKUOKOCTEN

OnuceIBaTh CTpOEHUE
CIIUPTOBKH.

Harpesats xuakoctu Ha
IJIaMEHU CIIUPTOBKH,
3aKUraTh U TyUIUTb
CIIUPTOBKY.
JleMOHCTpHUpOBAaTh 3HAHKE
pa3IM4YHOM

XAMHYECKOM MOCYBL.
[Tonb3oBatbes 1a00paTOPHBIM
o0opynoBaHuEM

U IIOCYJIOH.

Habutoiate caMoCTOSITENIBHO
IIPOBOJIUMBIE

OTIBITHI U OTIHUCHIBATH UX C
MOMOILIBIO POJTHOTO

SI3bIKA U A3BbIKA XUMHH.
Cobnronate npaBuiia
6e3omacHoil paboThI

IIPH NPOBEJIEHUU OIIBITOB

19

Beinapusanue u
KPUCTAIIN3aLHS

Brmapusanue. JlaGopaTopHoe
obopyoBaHue st
BBITIAPUBAHUS:

ra3zoBasi rope’ka,
ANEKTPOIUINTKA,
BhITIapUTENbHAs dapdopoBas
qaika, BoJAsHas OaHsl.
Juctrianus

(meperonka). JIMCTUILISATOPHL.
JuctriinpoBaHHas Boa.
Kpucrannuzamus. OcobeHHOCTH
pocTa KpUCTAJLIOB.
Jemoncrpanuu O60pynoBaHue
JUIsl HATPEBAHUSL:

OmnpenensTs MOHATHS
«BBITTAPUBAHHEY,
CIMCTHILISALAS,
KKPUCTAILTA3AIHSIY.
Pa3nuyarte 1 Ha3bIBaTH
o0opyoBaHue ISt
BBINTAPUBAHUS: TA30BYIO
TOPEJIKY, JJIEKTPOILIUTKY,
BBINIAPUTEIHHYIO
dapdoposyro

YaIKy, BOASHYIO 0aHIo.
XapakTepu3oBaTh
0COOEHHOCTH pocTa
KPHCTAJLIOB.

https://resh.edu.ru/subject/
29/
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AJIEKTPOILIUTKH, Ia30BbIE
TOPEIIKH

u cnupToBKU. Kpucrammsanus
HUTpAaTa Kajaus Npu
OXJIQXJCHUH €T0 HACBIILIEHHOT O
pacTBopa.

Harpesats Bemecrsa Ha
JIEKTPOIUIUTKE.
Hcnonws30BaTh Ha IpaKTUKE
npuemM

KpUCTAJIJIN3aL UK.
JleMOHCTpUPOBAThH 3HAHKE
Ppa3IM4YHOMN

XUMHUYECKOH MOCYbI.
[Tonmp30BaTbCs 1a00PATOPHBIM
000pyJJOBaHUEM U TIOCYIOM.

4. BemecTBa BOKpYTI Hac (

10 yacoB)

20

Bosnyx
KHUCJIOPOJ

Boznyx. Atmocdepa 3emun.
XUMUYECKUN COCTaB BO3/yXa.
CaoiicTBa Bo3ayxa. BrnaxxHOCTb.
Kucnopon — camblii akTUBHBIN
KOMIIOHEHT Bo3Ayxa. [ opeHne
BEIIIECTB B KHUCIJIOPO/IE.
Oxucnenne

KHCIIOPOJIOM OPTaHUYEeCKUX
BEIIIECTB — MCTOYHUK dHEPTUU
JKUBBIX OpraHu3MoB. Paznenenue
BO3JlyXa Ha a30T U KUCIIOPOJI.
[TpumeneHue kucIopoa.
CocraB Bo3yxa IpeBHEH 3eMIu.
KauectBo Boznyxa. TokcuuHbie
BelllecTBa B Bo3yxe. O30H.
JdeMoHcTpanuu
JleMOHCTpaIlMOHHBIN ONBIT
«Kucnopon u3z TabiaeTox»

XapakTepru3oBaTh COCTaB
BO3JlyXa JpeBHEN

3emiu. OOBSICHITH TIOSIBIICHUE
KHCIIOpOJa

B aTMoc(epe 3emiiu.
OnuceiBath croco6
pasaeneHus Bo3ayxa

Ha KHCIIOPOJ U a30T.
XapakTepus3oBaTh  CBOMCTBA
BO3/lyXa B CPABHEHUU

CO CBOWCTBAaMHU BXOJISIIIUX B
HEro WHUBUyaJIbHBIX
BEIIECTB.  XapaKTepU30BaTh
(bu3nuecKre U XUMHUYECKUE
CBOICTBA MPOCTOrO BEIIECTBA
— KHCIIOPO/JIa.
XapakTepru3oBaTh
MIPUMEHEHUE KUCIIOPO/Ia.
[IpuBoauTH IIPUMEPHI
TOKCUYHBIX BEILIECTB B
Bo3ayxe. OLIEHUBATH BJIMSHUE

XUMHUYCCKOI'O 3arpsA3HCHU

https://resh.edu.ru/subject/

29/
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OKpyXKarolleld  cpenbl  Ha
OpraHu3M YeJIoBeKa.
HaGmronats
JIEMOHCTPUPYEMBIE OTIBITHI

U ONKCHIBATH WX C MOMOIIBIO
POIHOTO A3bIKA

U s3blka  xumuu. Jlenate
BBIBOJIBI MO0  pe3yJbTaram
MPOBEACHHBIX ~ XUMHUYECKUX
OTIBITOB

Bona — camoe pacnpoctpa-
HEHHOE Ha 3eMJI€ CII0KHOE
BemiecTBo. KpyroBopor BojibI
Ha 3emuie. ArperaTHble
cocrosaHuss Boxbl. Ilpechas
BoJa. JuctunnrpoBanHas

Onpenenarsb MOHATHUS
«TIpecHas BOJay,
«TUCTUILTUPOBAHHAS BOJIAY.
XapakTepus3oBaTh
(u3nueckue cBoicTBa

BOJFbI.

PackpeiBaTh poib BOIBI B

https://resh.edu.ru/subject/

Boja. Bona — ocHOBHOM OpTani3Me
21 Bonma ) YyeJIoBEKA, 29/
KOMITOHEHT BCEX JKUBBIX
MIPOMBIIIJIEHHOCTH u
opranu3MoB. Bozia B opranuzme
CEJIbCKOM
yenoBeka. Pomp  Boabsl B .
XO3SICTBE.
IIPOMBIIIJIEHHOCTH U CEJIBCKOM
. Bbluncnsate  aTOMHyr0 U
XO35IHCTBE. Crpoenue
MacCOBYIO JI0JII0
MOJIeKynbl  Boabl. Boma — .
L JJIEMEHTa [0 XUMHYECKOH
BaXHEHIINN PaCTBOPUTEIT.
dbopmyne
Ha NPUMEpPE BOJBI.
VYriekucielii ra3: coctaB u XapakTepu3oBaTh COCTaB M
CTPOEHHE MOJIEKYJIbI. CTPOEHHE MOJIEKYJIbI,
ArperaTHbl€ COCTOSIHUS U BaxHelmye dQusnueckue n | hitps://resh.edu.ru/subject/
22 VYruekucnsii ra3 ¢buznyeckue cBoicTBa XUMUYECKHE cBoiictBa | 29/

YTJICKUCIIOTO ra3a.
PaCTBOpI/IMOCTB YIJIICKUCIIOro
rasa B BoJie. YTOJIbHas KHCJIOTA.

YTIIEKHUCIIOTO T'a3a U €ro poiib
B npupoxae. OrleHuBaTh
BIIUSHUE XUMHUYECKOTO
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XuMHUecKasi akTUBHOCTh
YTJIEKHUCIIOTO

rasza. Ponb yrinekucnoro

rasza B Ipupojie. Y TIeKUCIbIi
ra3 — «IIapHUKOBBIHM rasy». Pocr
COJIepXKaHus YTIIEKUCIIOro ra3a B
atmocdepe. [Ipomecchr,
MIPUBOAIINE

K BBIJICJIEHUIO YTJIEKUCIIOTO
raza B atmocdepy.
KauecTBennas

peakLys Ha YIJIEKUCIIbIN ra3.
JleMoHCTpaL U

KauectBennas peakuus

Ha YTJIEKHACIIbIN ra3

3arpsA3HEHUST  OKPYXKAIOILIEH
Cpezbl Ha OpraHu3M
YEJI0BEKa. Pacno3nasats
OIIBITHBIM nyTemM
yTrIIeKHCIbIi ra3. HabmonaTs
JIEMOHCTPUPYEMBIE OIIBITHI

U OIIMCHIBATh UX C IIOMOIIBIO
POOHOrO s3bIKA M SI3bIKA
XHUMHHU. HeHaTB BBIBOABI IIO
pe3ysbTaTaM MPOBEJEHHbIX
XUMHNYCCKUX OIIBITOB

23

IToBapennas
COJIb

IToBapeHHas COJIb — XJIOPUJ
HaTpus. PU3NYecKue CBOKWCTBA
MOBApPEHHOM COJIU. 3HaYeHUe
MIOBAPEHHOM COJIN /7S )KUBBIX
opranu3moB. Haxoxnenue
IIOBapEHHOM COJM B IPUPOJIE.
IIpumeHeHne IIOBAPEHHOU
conu. Kamennasi conp (Tammr),
ee noowrua. [loBapeHHas coib

B MOPCKOH BOJIE Y COJISIHBIX
o3epax. CamocaouHasi COJIb.
Knaccugukarus noBapeHHoH
COJIM TI0 CTENEHH YUCTOTHI U IO
CTETIEHU WU3MEJIBbYEHHOCTH.
HNoaupoBanHas nuiiesas CoJlb.

JemoHcTpauunm

Kpucrannmueckas pemrerka
XJIOpUAA HATPUS

XapakTepru3oBaTh
HaX0XJIeHUE B IPUPO/IE,
COCTaB, ¢busnyeckue
CBOICTBa, IPUMEHEHHE

W 3HAUYCHHE T[IOBAPECHHOU
COJIU JJIS1 )KUBBIX
OpraHU3MOB.
Knaccudunuponatsb
MTOBapeHHYIO COJIb 1O
CTENIEHM YHUCTOTBI U 11O
CTENEHH U3MEJIbYEHHOCTH.
I'pamoTHO oOpamartecss C
BElIECTBaAMHU B
ITOBCETHEBHOM )KM3HHU.
HaoOmronath
JNEMOHCTPUPYEMBbIE
MaTepuabl

U ONMCHIBATh UX C IOMOIIBIO
POJIHOTO SI3bIKA

https://resh.edu.ru/subject/
29/
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U SI3BIKA XMMUH.
Jlenathb BBIBOJIbI o
pe3yJbTaTaM IPOBEICHHBIX
HaOJIFOJEHUH M XUMHYECKUX
OIIBITOB

I'1r0K03a — caMBblIii U3BECTHBIM
MPEJCTaBUTEND YTIIEBOJIOB.
@opmyJia rIOKO3bIL.
du3nyeckue CBOMCTBA
IIFOKO3BbI. PacTBOpUMOCTB
IJIF0KO3bI B BoJie. [Ipumenenue
TIFOKO3bI B KOHIUTEPCKON
MPOMBIIUICHHOCTH. ['1II0K03a
— OCHOBHOM HCTOYHHK

XapakTepus3oBaTh
KauyeCTBEHHBIN u
KOJIMUECTBCHHBIN

COCTaB MOJIEKYJIbI TJIFOKO3bI,
ee ¢busmueckue "

XUMHYeCKHe (ropeHue

u OpoxeHue) CBOICTBa,
IpUMEHEHUE

U HaXO0>KJIEHUE B IPUPOJIE.

SHEPIUH KUBBIX OPraHU3MOB. PackpsiBath 3HAUYEHUE
AspobHOE 1 aHa3poOHOE TJTFOKO3BI JUIST JKUBBIX https://resh.edu.ru/subject/
OKHCJIEHUE TIJIFOKO3bI. OpraHU3MOB.
24 [moko3a P 29/
['mukoreH m kpaxmail Kak I'pamotHO OOpamarbscs ¢
HMCTOYHHKU TJIFOKO3bI B dKUBBIX BEILIECTBAMHU
opranusmax. bpoxkeHue u ero B MOBCETHEBHOM KU3HH.
MIPUMEHEHHUE ISl TOJTy4YEeHUS Ha6mronate
MUIIEBBIX MPOTYKTOB. JEMOHCTPUPYEMBIE OTBITHI
JleMoHCTpaLmm Y OMHCHIBATh X C MOMOILBIO
POJIIHOTO SI3bIKA
OO0pa3s1ibl TII0KO3bI, CaXapo3bl,
U S13bIKa XUMHH.
Kpaxmaja
Jenarn BBIBOJIbI o
pe3ynbTaTam
MPOBEACHHBIX XHWMHUUYECKHUX
OMBITOB
Munepansl. I'opHBIE TOPOIBL. Paznuuyars ITOHATHSA
XuMuuecKui COCTaB | «MHMHEpAIIBI», «TOPHBIE https://resh.edu.ru/subject/
MuHepaisl u
25 FOPHBIE TOPOLI MUHEpAJIOB: KBaplia, KajablUTa, | TOPOIBI». 29/
p p MarHeTuTa (marauTHOTO | XapakTepU30BaTh

JKEJIE3HSIKA),

XHUMHYECKHI COCTasB,



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

poaoHuTta. [ opHbIE TOPOJBL:
MarmMaTU4ecKue, 0Cago4yHble,
metamop¢uueckue. [ nuHa,
IIECOK, U3BECTHSK, MPaMOp:
COCTaB, CBOMCTBA, IPUMEHEHUE.
M3BecTh HeranieHas U ralieHas:
[IOJIyYE€HUE U IPUMEHEHHE.
H3BecTKOBasA BOZA U
U3BECTKOBOE

MOJIOKO.

[emoHcTpauun

Komneknust  «MunHepansl  u
ropusie moponb». Kosutekuus
«Pa3naTrounsie 00pas3ibl
MOJIE3HBIX  HMCKONAEeMBIX W
MetaiuoB». Komutekuust «KBapig
B npupojae». Ilpurorosienue
N3BECTKOBOM BOJIBI

CBOMCTBA W IIPUMEHEHUE
MUHEPAJIOB:

KBapIia, KaJIbIUTA,
MarHeTuTa (MarHUTHOTO
JKEJIE3HSKA), pOJIOHUTA,

CepBhl, 30J10TA,

Menu. Onpenensarb MOHSATUSA
«MarMaTH4ecKue

TOpHBIC TIOPOJIBI»,
«OCaJI0YHbBIC TOPHBIC
TIOPOJIBI»,
«MeTtamop(uUecKue TopHbIe
TIOPOJIBI.

XapakTepru3oBaTh
XUMHYECKHH COCTaB,
CBOHCTBA W NPUMEHEHHUE
TOPHBIX TIOPO/I;

IJIMHBI, TIeCKa, W3BECTHSIKA,
Mpamopa.

Hab6monate
JIEMOHCTPUPYEMbIE
MaTEePHAIIBI,

OTBITHI M ONHUCBHIBATh HMX C
TIOMOIIIBIO POJTHOTO

SI3bIKA U S3bIKA XUMHH.
Jenarn BBIBOJIbI o
pe3yabTaTaM MpOBeICHHBIX
HaOJIIOIeHNIT

26

I'oproune
BEIlECTBA:  Ta3,
HE(Tb, yrojb

IIpupoaHbIil ra3, ero cocras.
MeraH:  cocTaB  MOJEKYIBI,
cBoiicTBa U NpuMeHeHue. Hedts:
COCTaB, CBOWCTBA, NMPUMEHEHUE.
[TocnenctBust pa3nutust HehTH
Ha BOJIHbIE MOBEPXHOCTH MOpeN

XapakTepus3oBaTh
o0pa3zoBaHME U 3aJIeTaHHE

B 3€MHOH KOpe MPHPOIHOTO
rasa, CJIaHIIEBOTO

ra3a, He)TH, KAMEHHOTO YTJIs,

Topda.

https://resh.edu.ru/subject/
29/
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u okeaHoB. [lepepaborka HedTH:

HeperoHKa " KPEKHUHT.
[TpoxykTs! nepepaboTku HEPTH U
uxX IPUMEHEHHE. Hedrs,

IIPUPOJHBIM M CIAHUEBBIM ras,
OypbIif 1 KAMEHHBIN YTOJIb, TOPd:
ux oOpa3oBaHue

U 3aJleraHde B 3EMHOM Kope.
Antpauut. KokcoBanue

yras. [IpoayKTel KOKCOBaHUS
(KOKC, KAMEHHOYTOJIbHAsA CMOJIa
Y CBETUJIbHBIN (KOKCOBBIN) ra3)
U ux npuMeHenue. llpumenenne

Topda.
JemoHcTpauunm

Komnexnust «HepTh 1 mpoyKThI
ee nepepadoTKm».

Komnexknunsa «KamMeHHBINA yroib

U TIPOJTYKTHI €r0 IepepadoTKM».
Komnexuust «Topd u npoaykTs
ero nepepaboTKI»

XapakTepus3oBaTh COCTaB
MOJIEKYJIBI,

CBOMCTBA U  IIPUMEHEHHE
METaHa.

XapakTepu3oBaTh COCTaB,

CBOWCTBA U TPUMEHECHHE
He(pTH, KAMEHHOTO YIS W
Topda.

XapakTepus3oBaTb OCHOBHBIE
HarpaBJICHUS
UCTIOJIb30BaHUS "
nepepaboTku HePTH,
IPUPOIHOTO raza "
KaMEHHOT'O YTJIsl.
Ornpenendarsb
«IIEPETOHKaY,
«KPEKHHT», KKOKCOBAHHE.

IIOHATHUA

[TpuBouTH pUMEpBI
PaKTUYECKOTr 0
HUCIIONB30BaHUA  IPOLYKTOB
nepepadoTKu

MPUPOAHOTO Tas3a, HepTH U
KaMEHHOTO YIJIS.

I'pamotHo  oOpamatecsi €
BELIECTBAMHU

B IIOBCETHEBHOW JKU3HM.
JleMOHCTpHUpOBaThH
MOHUMAaHUE OCIENCTBUN
pa3nutusi HepTH Ha BOJHBIC
MMOBEPXHOCTHU

MOPEN U OKEaHOB.
HaoOmronath
JEMOHCTPUPYEMBbIE
MaTepuabl




Y OIMCHIBATh UX C IOMOIIBIO
POJIHOTO SI3bIKA

U SI3BIKA XMMUH.

Jlenathb BBIBO/IBI 1o
pe3yJibTaTaM MpOBEACHHBIX
HAOJIFOIEHUNA

Knaccudunuposars
HEOPraHUYECKHE BEIIEeCTBa
Ha OKCHUJbI, KHCIOTBHI, COJIH,
OCHOBaHUSI.

OcHOBHBIE OctosHbIe XapakTepu30BaTh OCHOBHBIE
KJIACCHI HEOPTaHMYCCKUX p p https://resh.edu.ru/subject/
KJIaCChl KJIACChl HEOPTaHUYECKUX
27-28 BEIIECTB: OKCUJIBI, KUCJIIOTEI, 29/
HEOPraHUYecKuX BEILIECTB: OKCUOB, KUCIIOT,
coin, ocHoBaHuA. CI1ocoObI . N
BELIECTB . OCHOBaHUM, cojeil. 3HaTb
HOJIy4EHHUs U CBOICTBA.
Croco0bl  MONYyYeHUss U
XUMUYECKHE CBOMCTBA
OKCHJIOB, OCHOBaHMM, KUCIIOT
U COJICH.
https://resh.edu.ru/subject/
WHaukaTopsl: makmyc, | 3math wm3Menenme upera | 29/
29 NHauKaTopsI METHJIOBBII OpAHKEBBIH, | WMHIAMKATOPOB B pasinuHbIX | https://resh.edu.ru/subject/
dbenondraneus. cpenax. 29/
5. 3HaKoMCcTBO ¢ MaTepuajaamu ( 6 yacos)
Meramisl. IIpencraBurenu | XapakTepu3oBaTh
METAIIJIOB — JKEJIE30, MEAb, | HaX0XKIECHUE B IPUPOJIE,
ATIOMUHUM, LUHK, OJIOBO, | IONYYCHHE,  CBOMCTBA M | |tihe-//resh.edu.ru/subject/
30 Mertainsl " CBUHEl,  cepebpo,  3050TO, | 00IaCTH MPUMEHEHUS 29/
CILIaBbI IlaThHa, pryTh. OKHUCIEHHE | METaJIJIOB.
KHcaoposioM Bosayxa. Csoiictea | [IpuBoauTs PUMETHI
METAaJIJIOB. [1nacTUYHOCTD. | MPOCTHIX BELIECTB —
Tsryuects. CrutaBbl METAJIJIOB.
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(TypasitoMHH, YyTyH, CTaJlb,
JaTyHb W OpOH3a): COCTaB,
CBOIICTBA, NIPUMEHEHHE.
[TpombinieHHas no0brya
METAJUIOB U3 PYA: HOJIy4YeHHUE
[MHKa U3 IIMHKOBOW OOMaHKHU U
YyryHa W3 JKEJIE3HOM pPYHBL.
Mertannbl,  Haxonsdluecss B
OpUpoZie B CaMOpPOJHOM BHJE:
30710TO U TuiatuHa. [IpumeHeHue
METAJUIOB.

JemoHcTpaumn

Komneknus « ATIOMUHUN U €ro
cmiaBel»y. Komnekums «XKeme3o u
ero CILIaBEI». Konnekmus
«Pa3maTouHslie o0pas3ibl
MOJIE3HBIX HCKOIMaeMBIX u
MerauioB». Komnexuus «HyryH
U CTaIb)

XapakTepu3oBaTh COCTaB,
CBOWMCTBA U IPUMCHCHHE
HanOoJjee HU3BECTHBIX
CIIJIABOB.

I'pamotHO  OOpamartbcsi ¢
BEILIECTBAMH

B ITOBCETHECBHOM JKU3HU.
HaoOmronars
JIEMOHCTPHPYEMBIE
MaTepUabl

U ONHUCHIBATH UX C IMOMOIIBIO
POJIHOTO SI3bIKA

U S3bIKa XUMHH.

Jlenath BBIBO/IBI 1o
pe3yJibTaTaM MPOBEACHHBIX
HAOJIFOICHUNA

31

Crexkiio

Crexkia kak aMmop¢HbIe Tela.
KBapuesoe W cHIMKaTHOE
CTEKJO: COCTaB, IOJYy4YEHHE,
CBOMCTBA. ITonyuenue
BBICOKOXY/I0’KECTBEHHBIX
U3JeNUil PYYHBIM BBITyBaHUEM
n3 crexia. Okpacka CTEKOI
MOHaMH MeTayioB. CManbThl —
TIIyIIEeHbIe (HEMPO3pavyHbIe)
crekia. [Ipumenenue crekon.

JemoHcTpaumm

Konmexmus «CTeki1o u u3aeinus
W13 CTEKJIa»

XapakTepus3oBaTh COCTaB,
IIOJTyYEHHE, CBOWCTBA,
NPUMEHEHUE KBapLEBOrO0 U
CUJIMKATHOI'O CTEKJIA.

XapakTepru3oBaTh COCTaB
IBETHBIX CTeK0J. OnUCHIBaTh
XUMHAYECKHE peakiuu,
JIeKAIIIE B OCHOBE
MOTyYEHUS CHJIMKATHOT'O
CTEKJIA. I'pamotHO
oOparaThbCcsi ¢ BEIIECTBAMH B
OBCETHEBHOU JKU3HU.
Hab6mronats

JIEMOHCTPHUPYEMBbIE

https://resh.edu.ru/subject/

29/
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MaTepHabl U ONKUCHIBATH UX C
MTOMOUIBIO POJTHOTO SI3bIKA

U s3blka  xumuu. Jlenath
BBIBOJIBI  II0  pe3yjbTaram

MPOBEACHHBIX
HAOJIFOIEHUNA

[Tonmumepsr. O6pazoBaHue Onpenenars MOHATHS

MOJIMMEPOB «MOHOMEDPY, «TIOTTUMEPY,

U3 MOHOMEPOB. «MaKpOMOJIEKYJIay.

MakpomoJiekyia. OOBACHATD CBSI3b CTPOCHUSA

Buybl monmmepos:

TUTACTHKY (TTOJTMATHUIIEH,
HOJIUITPOTIMJIEH,
MOJMKapOOHATEHI,

TedioH,
MOJIMATHIIEHTEpePTAIaT),
3IIaCTOMEPHI (KaydyKH,
pe3uHa), MOJIMMEPHBIC BOJIOKHA.

MOJIUMEPA C €r0 CBOMCTBAMH.
OmnuceIBaTh COCTaB, CBOMCTBA,
CIIOCOOBI HOJTy4eHUs u
IPUMEHEHUS U3yYEHHBIX
MOJIMMEPHBIX ~ MaTePHUAJIOB:
IJIacT™Macc, BOJIOKOH,
3J1aCTOMEPOB.

PazanuaTh CUHTETHYECKHE U

https://resh.edu.ru/subject/

32 [Tonmmepsl 29/
Oco0eHHOCTH NOTy4YeHUs IPUPOTHBIE TOTMMEPBHI.
MOJIMMEPOB, UX IPUMEHEHHE. I'pamotHO  oOpamaTbcst ¢
CuHTeTnyeckue BEIIIECTBAMH B TOBCEIHEBHOM
U TIPUPOIHBIC KHU3HH.
TOJIUMEPBI. HaGmonats
JleMoHCTpaLmum JIEeMOHCTPUPYEMBIE
MaTepualibl ¥ OMMCHIBATh UX C
Komnekmus «[lmactmaccsy.
MTOMOIIIBIO0 POIHOTO SI3BIKA
Komnexnunsa «Kayayk u
TPOIVKTEI ¥ S3bIKa XUMUH.
POLYK Henatp BBIBO/IBI o
ero nepepadoTKm.
pe3ysbTaTaM MpoBEeIECHHBIX
Komnekius «BomokHa» N
HaOJIIO e HNIT
Kepamuka (dapdop 1 dastc): XapaKTepHmBan’ https://resh.edu.ru/subject/
MoJTy4eHue, CBOICTBA,
33 Kepamuka crnoco® MoyrydeHus, 29/
MPUMCHEHHE KEePaMHKH

cBoucTBa. ['na3yps. [Ipumenenue

(papdopa, dasiuca).
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Kepamuku. [leMoHcTpauum

Konneknust 06pasios dhapdopa,
dasiHCca, 000MOKEHHOHN TIIMHBI

I'pamotHO
BEISCTBAMH
B MTOBCETHCBHOM >KU3HU.
HaoOmronars
JIEMOHCTPHPYEMBIE
MaTepHaIbl

M OIHACBHIBATH UX C IIOMOIILIO
POJIHOTO SI3bIKa

U SI3BIKA XMMUH.

Jlenathb BBIBO/IBI o
pe3yJibTaTaM MPOBEACHHBIX
HAOJIFOICHUNA

oOpamatecsi €

[TpakTuyeckas Makpoornucanue KaoiuHa. | XapakTepu3oBaTh CBOWMCTBa
pa6ora 3. Hamnume mnpumeceil: «kBapia, | kaonmmHa. Jlemats BeBompr | Nttps://resh.edu.ru/subject/
34-35 N3yuenue 2 KapOOHATOB. Onpenenenue | 1o pesynbratam | 29/
CBOWCTB (U3NUIECKUX M TEXHOJOTHYECKUX | MPOBEACHHBIX HAOJIOICHUH,
KaoJInHA CBOWCTB KaoJMHA OTIBITOB.
OBIIIEE
KOJNYECTBO 35
YACOB

I1O ITPOI'PAMME
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KaneHngapHo-TemaTu4eckoe niaHUPOBaHUe

KosmuecTBo yacos
Ne Tema VDoKa p DJIeKTpOoHHbIe HU(pPOBbIE
n/n P Bcero parTHreckne o0pa3oBaTe/ibHbIE PECYPCHI
padoThI
1 Beenenue. 13 uero cocrout mup https://resh.edu.ru/subject/29/
1 0
2 Beunbie aTomMBbI https://resh.edu.ru/subject/29/
1 0
3 ATOMBI B KOCMOCE, Ha 3eMJI€ U B OpraHu3Me 1 0 https://resh.edu.ru/subject/29/
4 HeycroliunBbie aTOMBI 1 0 https://resh.edu.ru/subject/29/
5 Kak yctpoen arom 1 0 https://resh.edu.ru/subject/29/
6 N3otomnbl 1 0 https://resh.edu.ru/subject/29/
7 Hctopus co3ganust NEPUOIUYECKON CUCTEMBI XUMUYECKHX https://resh.edu.ru/subject/29/
HIIEMEHTOB 1 0
8 CtpykTypa nepuoAnuecKoi CUCTEMbI 1 0 https://resh.edu.ru/subject/29/
9 ATOMBI COETUHSIIOTCS] B MOJIEKYJIbI 1 0 https://resh.edu.ru/subject/29/
10 I"a3bl, KUIKOCTH M TBEP/IbIE BELIECTBA 1 0 https://resh.edu.ru/subject/29/
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11

Kpucrannuueckasi cTpykTypa BelecTBa

https://resh.edu.ru/subject/29/

12 Knaccudukanms Bemect https://resh.edu.ru/subject/29/
13 [IpeBpaiieHue BELIECTB - XUMUYECKUE PEAKIIUN https://resh.edu.ru/subject/29/
14-15 | PactBopenue. IIpaktuyeckas padora Ne 1. [Ipocreitmme https://resh.edu.ru/subject/29/
XUMHUYECKUE OTepaIuu
16 OunbTpOBAHUE https://resh.edu.ru/subject/29/
17-18 | HarpeBanue. [Ipaktuueckas padora Ne 2. [IpaBuna paboTsl co https://resh.edu.ru/subject/29/
cnupToBKoil. HarpeBanue xuakocren
19 BelnapuBanue u KpucTaIIIM3anus https://resh.edu.ru/subject/29/
20 Boznyx u kucnopon https://resh.edu.ru/subject/29/
21 Bona https://resh.edu.ru/subject/29/
22 VYrnexkucsiii ra3 https://resh.edu.ru/subject/29/
23 IloBapeHHas conb https://resh.edu.ru/subject/29/
24 I'mroko3a https://resh.edu.ru/subject/29/
25 MuHepaibl ¥ TOPHBIE TTOPOABI https://resh.edu.ru/subject/29/
26 I'oproune BemiecTa: ra3, HeTh, yrojib https://resh.edu.ru/subject/29/
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27-28

OCHOBHBIE KJIACCHI HCOPraHNMYCCKUX BCIICCTB: OKCU/BI,
OCHOBaHM, KUCJIOTHEI U COJIN.

https://resh.edu.ru/subject/29/

29 WNunukaTtopel. Pacno3HaBanue KUCIOT U IIETOYEH C TOMOIIBIO https://resh.edu.ru/subject/29/
WHUKATOPOB

30 MeTtasuibl ¥ CIUTaBBI https://resh.edu.ru/subject/29/

31 Crexiio https://resh.edu.ru/subject/29/

32 [Tommmmepsl https://resh.edu.ru/subject/29/

33-35 | Kepamuka. [IpakTuueckas pabota «3ydeHne cBONCTB https://resh.edu.ru/subject/29/

KaoJInHa»

OBLIEE KOJIMYECTBO YACOB 110 IPOTPAMME

31



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/




