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IMMOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma ¢akyabTaTUBHOTO Kypca 1Mo XuMuU (0a30BbIi YpPOBEHbB)
Ha ypOBHE OCHOBHOI'O 00ILIEr0 00Opa30BaHMs COCTaBIEHA HA OCHOBE TPEOOBAHUM K
pe3ylbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNbHON MPOTrpaMMbl OCHOBHOTO
obmero o6pazoBanus MAQOY CII Ne 7, nmpeacrasnennsix B ®I'OC OO0, B TOM
gucine paboyeil mporpaMMbl BOCIIMTAHUS C HCIIOJIB30BAHHEM COBPEMEHHOTO
00opymoBaHUs LIEHTpa €CTECTBEHHO-HAYYHOU u TEXHOJIOTUYECKON
HanpaBieHHocTH «Touka pocta», cozganHoro Ha 6aze MAOY CII Ne 7.

Ha ©0a3e mumentpa «Touka pocra»  obecrmeunBaeTcsi  peanu3alus
0o0pa3oBaTeNbHbIX IPOrPaMM  €CTECTBEHHO-HAYYHOM H  TEXHOJOTHYECKOU
HaAMpaBJICHHOCTEHW, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpeOOBaHUSIMU
3aKOHOAATENbCTBA B chepe oOpa3oBaHMsl M C Y4YETOM pEKOMEHAALMN
denepanbHOro oneparopa yueOHoro npeaMera « XuMusy.

Hcnonb3oBanne oOopyaoBaHusi IeHTpa «Touka pocTay MpU peaTu3aiuu
JaHHOU pabouell MporpaMMBbl MO3BOJISIET CO3AaTh YCIOBUS:

* TSl pACIIUPEHUS COACPIKAHUS MKOJIHFHOTO0 XMMHUYECKOT0 00pa3oBaHus;

* Uil TIOBBIIICHUS TIO3HABATENbHOM AaKTHBHOCTH OOYyYaloOlmUXcs B
€CTECTBEHHO-HAYYHOU 00J1acTH;

* M pa3BUTHs JIMYHOCTH pebeHKa B TMpolecce OOy4eHHS XHMHUH, €ro
CIIOCOOHOCTEH, (OPMHUPOBAHHMS W YIOBJICTBOPEHUS COINHMAIBHO 3HAYMMBIX
WHTEPECOB U MOTPEOHOCTEH;

* Mg paboThl ¢ OJApEHHBIMM IIKOJIbHUKAMHU, OPTraHU3allMi WX PAa3BUTUS B
pa3ianyuHbIX 00JacTsIX 00pa30BaTENbHOM, TBOPUECKOMN NEATEIbHOCTH.

[Tpumensist obopynoBanue neHTpa «Todka pocTay Ha ypokax, ydaluecs
CMOTYT BBITIOJIHUTH J1a0OpaTopHbie PAOOThI M SKCIEPUMEHTHI IO MpOTpaMMme
(bakyIbTaTUBHOTO Kypca.

@PakyIbTaTUBHBIA Kypc «XuMHs. BBeneHue B nmpeaMer. 7 KIaccey» SBISIETCS
IPONEAEBTUUECKUM KypcOM YYEOHOro mpeamera « XuMus»» Ha YPOBHE OCHOBHOIO
o011ero o0pa3oBaHUs U CTAaBUT CBOEH LEIbI0 CHOPMUPOBATH YCTOMUMBBIA HHTEPEC
K JalbHEWIeMy U3y4eHUIo yuyeOHoro mpeamera «Xumusy». OOygaroniuecs
MOJTy4aT BO3MOXXHOCTh OCMBICIHTh MECTO XHUMHH CpPEIU €CTECTBEHHOHAYUYHBIX
JTUCITUTUINH, TTO3HAKOMHUTHCS C MPEMETOM H3YUYCHUS XUMHH, U3YYUTh OCHOBHBIC
Hanbosee BaKHbIE XUMUYECKHE TEOPUH M 3aKOHBI, @ TaKXe MOCMOTPETh Ha MUP
00BEKTOB MaTepUATBHOTO MUPA TJIa3aMH XUMHKA.

PaGouas mporpamma peanusyercs Ha ocHoBe YMK B.B.JIyauna, kotopsiii
BKIItOUEH B (heaepanbHbIl MepeYeHb YYCOHUKOB, JOMYIIEHHBIX K UCTIOIb30BAHUIO
pU peain3aliid UMEIOUUX TOCYAapCTBEHHYIO aKKpEAUTAIMI0 00pa3oBaTeIbHBIX
OporpaMM HauyajJbHOTO OOIIEro, OCHOBHOIO OOIIEro, CpeaHero oOILero
oOpazoBaHuUs OpraHu3alusIMH, OCYIIECTBIISIOLUMU 00pa30BaTeNIbHYIO
JESTEILHOCTh U YCTAHOBJICHUS MPEIETLHOTO CPOKA UCTIOIB30BAHMS UCKITIOUEHHBIX
yueOHukoB" (Ne 858 o1 21.09.2022 r.).



VY4eOHbIil mIaH 00pa30BaTENBHOIO YUPEXKIEHUS IPEeAyCMaTpUBAET H3YUYCHHE
(dakynbTaTUBHOTO Kypca Ha 0a30BOM ypoBHE B 7 kiacce. OOiiee 4uciio 4acos,
PEKOMEHIOBAaHHBIX JUIsl U3ydeHus Kypca—34 yaca (1 yac B Heneno).

COJEPXAHUE OBYUYEHUA

7 KJIACC

Bsenenne

[Ipupoma.  ®Pusmyeckue Tema. SBneHns  npupoasl.  EcrecTBo3HaHHME.
EcrectBennbie Hayku. lIpenmer w3ydeHus xumumu. Mecrto XuMuM cpenu
€CTECTBEHHbIX HayK. OOBEKTHl KHBOM M HEKUBOM NPUPOIBL. Y POBHHU
OpraHU3ally HE)KUBOM U KUBOU MATEPUH.

Ot aToma 10 BemecTBa

ATOM — HauMeHblIas YacTUlla BemecTBa. HeM3aMeHHOCTh aTOMOB B XUMHYECKHUX
IIPEBPALICHUAAX. XHUMHYECKHA dneMeHT. CHMBOIBI aTOMOB XMMHUYECKHX
JIEMEHTOB. SlnepHas peakuus. Ipoucxoxaenue sanemeHToB. [Ipocteie BemecTsa.
CrhoxHple BellecTBAa (XMUMUYECKHE COEOUHEHMs). XuMudeckas (opmya.
YucnoBoin uHAekc. OTKPBITUE XUMHUYECKUX DJIEMEHTOB. ATOMBI YCTOWYMBBIE H
HEyCTONYMBBIE. KpyroBopoTel aTOMOB XWMHYECKHMX DSJIEMEHTOB B NPUPOJIE
(xkucnopoaa, azora u yriepoja). @OoToCHHTE3 KaK OAWH M3 IMyTeH KpPyroBopoTa

yrieposa.
Pacnpenenenre aToOMOB XUMHYECKUX JIEMEHTOB B kocMmoce (BcenenHnol, Hamen
[Nanmaktuke, ConmHeuHol cucreme) u Ha 3emuie. Bomopon u remuili — camblie
pacupoCTpaHEeHHbIE 3JEMEHThl BO Bcenennoil. Kucnopon — cambld

pacrmpocTpaHeHHbIH 25ieMeHT Ha 3emuie. Hanbonee pacnpocTpaHeHHbIE SJIEMEHTHI
B Ppa3HbIX 4YacTAX 3eMiIM. XHMHUYECKHE BJIEMEHTbl B JKUBBIX OpPraHM3MaXx:
AJIEMEHTHl JKM3HU, MaKpO- M MHKPOIIEMEHThl. bBHOJIIOTMYeCKr aKTUBHbBIC
BEIIECTBA.

YcroiunuBble (CTaOWMIBHBIE) M HEYCTOWYMBBIC (PaIUOAKTUBHBIE) XUMHUYCCKUC
aneMeHThl. PagnoakTuBHbi pacnan. PagnoaktuBHocTh. M3oTombl. [IpuMenenue
HEYCTOWYUBBIX (paJMOaKTUBHBIX) aTOMOB. llenHas peakius. ATOMHasi YHEPTUs.
Kusnb u nesrenbHocTh A. A. bekkeperns.

DJleMEHTapHbI€ YacTULbl (MPOTOHBI, HEUTPOHBI U HJIEKTPOHBI), UX OCHOBHBIC
XapaKTEpUCTUKH — Macca U 3apsaa. Aapo aroma. MaccoBoe uncio. B3anmocss3b
MacCOBOT'0 YHUCJa C YUCIOM MPOTOHOB U HEUTPOHOB. ATOMHAs €IMHUIIA MacCChI.
[TopsinkoBBIE HOMEpP »dJEMEHTa. OJEKTPOHHass obOojouka aroma. JKu3Hb U
nesaTeapHOCTh O. Pesepdopna.



XHUMUYECKHI 3JIEMEHT KaK COBOKYITHOCTh aTOMOB, UMEIOLIUX OJWHAKOBBIN 3apsij
sapa. CpaBHUTENBHBIM COCTaB HM30TONOB Bojopoja u yriaepoaa. CrnocoObl
0003HaYeHHSI U30TOTIOB.

HUctopuss cozmanus Ilepuonnueckoil CUCTEMBI XUMUYECKHX  3JIEMEHTOB.
[Tepuoguunocts. [lepuoanueckuii 3axkon 1. . Menneneena.

[lepuonnueckass cucrema. Kuznp u gesrensHocTh JI. M. Menpaeneena.
[lepnognueckas cucrtema JI. M. Menneneesa. [IMMHHBIA U KOPOTKUN BapHUAHTHI
[lepnognueckon cucremel 1. . MenneneeBa. [lepnoapl: KOpOTKHE U JJIMHHBIE.
['pynnel, rnaBHble W TO0OOYHBIE mNOATpynnbl. MHpopManus O XUMHYECKOM
aneMmeHrte, coaepxkamascs B Ilepuommueckon cucreme JI. WM. Menaeneena.
Kuznb u nearensHocts H. bopa.

Monekyna. IloHATHE O XHMMHYECKOW CBSI3M. BemectBa MOJEKYJISPHOTO H
HEMOJIEKYJISIPHOTO CTPOCHHUS, UX xapakrepuctuka. CTpoeHue moliekys. Mojenu
MOJIEKYJI: IIapOCTEepXKHEBbIe U MaciiTaOHble. MonekynsapHas macca. [Ipumepsi
BEILIECTB MOJIEKYJIIDHOTO CTPOEHUA: IMEPEKUCh BOJOPOAA, MOJIEKYJIAPHBIN
BOJIOPO/I, MOJICKYJISIPHBIM KHUCTIOPO/I, 030H, MOJICKYJISIPHBIM a30T, MOJICKYJISIPHBIN
WO/, BOJa, aMMHAaK, YIJICKUCIBIA Ta3, (yulepeH, MeTaH, OSTWJICH, CIUPT
(9TUTIOBBIM CHHUPT), TIMIEPUH, YKCyC (YKCyCHasi KHUCIIOTa), TJIIOKO3a, caxap
(caxapo3a).

ArperaTtHble COCTOSIHUS BelIeCTBa (TBEpHIOE, JKHUJKOE, ra3oo0pa3Hoe) U uX
xapaktepuctrka. CTpoeHHe BOJBI B TBEPAOM, KUJIKOM M Tra3000pa3HOM
coctosinuu. Kpucramnuueckue u amopdHbie BemecTBa. OU3nyecKkue Mmporecchl:
IJIaBJICHUE, KPUCTAIU3AIMS, UCTIapEHUe, KOHIEH Calusl, CyOonumanus (BO3rOHKa).
dusnyeckue CBOWCTBA BEIIECTBA (TeMIeparypa IUIABJICHUS W TeMIlepaTypa
KUIICHHS).

Kpucramel. Kpucramnuueckass pemerka. Mossl. Kpucramumueckas pemeTka
noBapeHHoU coyi. POpMBI KPUCTAJIOB Pa3IMYHBIX BemECTB (KyO, OKTadp,
nojexka’ap, poMO03/p, cTo04aThle M IUIACTUHYAThIE KpUCTALUIbI). CpOCTKH.
Hpy3sl. JleHapuTsl.

Knaccudukanusa BeiecTB no coctaBy. MHauBuayanbHble (YUCTHIC) BEIIECTBA U
cmecu. IIpocteie BemectBa. ClOXKHBIE BeIIECTBA (XUMHYECKUE COCTUHEHMS).
Mertainiel 1 HEMETalUlbl, WX CBOWCTBa. Heopranwdeckue HW OpPraHUYECKHE
BemiecTBa. OCHOBHBIE KJIACChl HEOPraHUYECKUX BEIIECTB: OKCHU[IBI, KHUCJIOTHI
(consHas, cepHas, a30THas, yrojibHas, GpocdopHas), conu, ocHoBaHus. lllenoun.
OU3NYECKNEe W XHUMHUYECKUE SBJICHUsS. XUMHYECKas peakuus. PeareHTel u
MPOAYKThl PEAKIMU. 3aKOH COXPAaHEHUS MacChl. YPaBHEHHE XHUMHUYECKOU
peakuuu. Koaddunuentsl. [Ipu3Haku XMMHUUYECKUX peaKIUil: U3MEHEHHUE IIBETA,
oOpa3zoBaHHe OcCajKa, BbIJCICHHUE Ta3a, BbIJCICHUE WJIM TOIJIOLIEHUE TeIula,
BO3HUKHOBEHHUE CBETA.



JdemoncTpanuu

[lepnognueckas cucrema [l. . MenneneeBa. OOpa3ibl BEIIECTB
MOJIEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTpOEHHUs. MoAenu HEKOTOPBIX MPOCTHIX
MOJIEKYNT (BOJa, YTJAEKHUCIBIA Ta3, KUCIOpoJ, Bojopox). llmaBienwe Bocka
(mapaduna) kak mpumep ¢uznueckoro siBieHus. KureHue BOJbI Kak MpUMeEp
dbusndeckoro sBiaeHUsA. Kpucrammueckas pemeTka xjaopuaa HaTpus. OOpasibl
WHJMBUAYaJbHBIX BEIIECTB (METaJUIbl, HEMETAJUIbl, CJIOXHBIC BEIIECTBA) U
cMecei (pacTBOphI, TPaHUT). 3HAKOMCTBO ¢ 00pa3liaMu OKCUJOB, KUCIIOT, COJICH,
ocHoBaHMi. ['opeHre BockoBo# (mapadmHOBOI) CBEYH KaK MPUMEP XUMUYECKOTO
apienus. [losiBnenue okpacku @eHondranenHa B MOPUCYTCTBUU  IICIOYH
(M3BECTKOBOM BOJIbI) KaK XUMUUYECKOE siBJeHUE. [loMyTHEHHE M3BECTKOBOM BOJIbI
npu  JEHUCTBUM YIJEKUCIOr0 Ta3a Kak XHUMHYEeCKOoe sBieHue. Peakuuu,
JEMOHCTPUPYIOLIME  MPU3HAKK  XMMHUYECKUX  pEakIui:  B3auUMOJCICTBUE
nepMaHraHata Kajlus C CyJb(UTOM HATpUsi B KUCJIOW Cpelie, B3aUMOJICHCTBUE
XJIOpHJIa HaTpHUsl C HUTPATOM cepedpa, B3auMOJICHCTBHUE KapOoHaTa HATpuUs C
COJISTHOM KUCJIOTOM, B3aUMOJICHCTBHUE XJIOpUJIa aMMOHHUSI ¢ TUAPOKCUIOM HATpHs,
TOPEHHUE MarHusl.

JKCcnepuMeHTANIbHAsA padoTa ¢ BelecTBaMu

PactBopenue. PactBopurens. PactBop. PactBopumocTs. HachllieHHbIN pacTBOp.
MaccoBass 1ot (HIpOUEHTHAsE KOHIIEHTpPAlMs) pacTBOPEHHOIO BEIIECTBA.
JlabGopaTopHas 1mocyia: mpoOUPKH, XUMUUIECKHUE CTaKaHBI, KOJOBI (TIJIOCKOIOHHBIC
C UIApOBUAHBIM K KOHMYECKHUM TYJIOBOM), BOPOHKH, IMJIMHAPBI, MEH3YpPKH,
IUIIETKH, IUIATENN, JIO)KKH, CTYINKH C IIE€CTUKaMH, BBIIAPUTEIIBHBIC YaILIKH.
®unbrpoBanue. OunbTpbl. M3rotoBinenne guibrpa. Matepuaisl 1isi GUIbTPOB.
3HaueHne (PUIBTPOBAHUS B MOBCETHEBHON KU3HH.

HarpeBanue. Crnoco6sl HarpeBanusa. Kanpumuanus. OOopynoBaHue — Jist
HarpeBaHMs: Ta30BbIC II€YM, JVIEKTPUYECKHUE II€YM, IJICKTPOIUIMTKH, Ia30BbIC
TOPEJIKK U CIUPTOBKH.

BremapuBanue. JlabopaTtopHoe oO0opynoBaHHE /Jisi BBIIAPUBAHUS: Ta30Bas
ropelska, JEeKTPOIUIUTKA, BhIMaputeiabHas (apdopoBasi yamika, BOAsSHas OaHs.
Jquctumsiumst  (meperonka).  Juctumiaropel.  JMcTWnmupoBaHHas — BOJA.
Kpucrammuzanus. OcoO€HHOCTH poCcTa KPUCTAILIOB.

JdemoncTpanumn

PacTBOpBsl MEIHOTrO Kymopoca pa3iMyHOM KOHLEHTpauuu. OO0pas3usl (UIbTPOB.
OO0opynoBaHue Ui HarpPEBaHUS: ANEKTPOIUIUTKH, Ta30BbI€ TOPEJIKU U CHUPTOBKH.
HarpeBanue xuakocteil B cTakaHe U B npobupke. Brinenenue xmopoduia us
3€JIEHOT0 JIUCTa TMpU  00pabOTKE €ro TropsYUM STUJIOBBIM  CHUPTOM.



Kpucrammsanus HUTpaTa Kaiaus NpU OXJIAXKIECHUU €r0 HACBIIIEHHOIO PacTBOPA.
JlaGopaTopHbIie ONBITHI

Jlabopartopubiii  ombiT 1. IlpuroroBieHwe pacTBOopa TOBAapeHHOW COJIH.
JlaGoparopubiii oneiT 2. [lpuroroBieHue pacTBOpa METHOrO KyIopoca.
JlabopatopHubiii ombiT 3. Pa3zneneHue cMmecu TMecka W IOBAPEHHON COJH
(UIBTPOBAHKUEM.

JlaGopartopHslii onbiT 4. HarpeBanue Ha 3JEKTPOIUIUTKE.

JlaGopartopHslii onbIT 5. CTpoeHHE TIIIAMEHH CBEYH.

JlabopaTopHhslit onbIT 6. Kpucramimzanus KaTuiHON CEUTPHI.

BemecTBa BOKpYr Hac

Bo3nyx. Atmocdepa 3emin. XuMuueckuii cocraB Bo3ayxa. CBOICTBa BO3ayXa.
Bnaxnocts. Kucinopon — camblii aKTHBHBIM KOMIIOHEHT BO3ayxa. ['opeHwue
BEIIECTB B Kuciopoae. OKUCIEHUE KHUCIOPOAOM OPraHMYECKUX BEIIECTB —
UCTOYHHUK DSHEPrUM JKMBBIX OpraHu3MoB. PaszneneHne Bo3gyxa Ha as3or
n kucinopon. Ilpumenenume xucnopoma. CocrtaB BO3AyXa ApPEBHEH 3eMIIM.
[TossBnenue kucimopoma B atMmochepe 3emmm. KadectBo Bo3zmyxa. TokcudHbIe
BelecTBa B Bo3ayxe. O30H.

Boma — camoe pacnpocTpaHeHHOE Ha 3emile CIOKHOE BeuiecTBo. Kpyrosopor
BoAbl Ha 3emie. ArperarHble  cOCTOsiHMSL — Bonabl. IIpecHas  Bopja.
JuctmmmpoBanHass Boja. Boga — OCHOBHOM KOMIIOHEHT BCEX KMBBIX
opranu3MoB. Bona B opranusme uenoBeka. Poiab BOJbI B MPOMBIIUIEHHOCTH U
CeNbCKOM X03siiicTBe. CTpoeHne MOJIEKYJIbl BOABI. MoJieKyna BOAbl KaK JUIIOJIb.
Bogoponnas cBA3p u ee BiaMsSHUE Ha (U3MYECKHE CBOMCTBA BoAbl. Boma —
BAKHEUIIINN PACTBOPUTEID.

VYIeKnuCIpIil ra3: COCTaB M CTPOEHHUE MOJIEKYJbl. ATrperaTHblE COCTOSIHUS WU
(¢u3nyeckue CBOMCTBA YTJIEKUCIOrO raza. PacTBOPUMOCTh YIJIEKHCIIOTO Ta3a B
BOZIE. YToJpHasg KHUCIOTAa. XMMHYECKAas aKTUBHOCTb YIJIEKMCJIOro rasza. Poip
YIJIEKUCIIOTO ra3a B NMPUPOAE. YTIIEKUCIBIA Ta3 — «IApHUKOBBIM ra3y». Poct
colepxaHusi yriekucioro rasza B arMmocgepe. llpoueccel, npuBomsimme K
BBIICTICHUIO YTJIEKUCIOro Tra3a B artMmocdepy. KadectBenHass peakuus Ha
YTIIEKUCIIBIN Ta3.

IloBapenHas conb — xyopuj HaTpust. usnyeckre cBOWCTBA NOBAPEHHOW COJM.
3Ha4YeHUE TTOBAPEHHOM COJIA IS )KMBBIX OpraHu3MoB. HaxoxaeHnue noBapeHHOU
conu B npupone. [Ipumenenne noapeHHoi conu. Kamennas conb (raaur), ee
noOwrya. IloBapeHHast cosb B MOPCKOM BOJAE M COJNSHBIX o3epax. CamocanodHast
conb. Knaccugukanus nmoBapeHHON COJNM MO CTENEHU YUCTOTHI M IO CTENEHU
U3MeNIbYeHHOCTH. MloaupoBaHHas nuieBas coJlb.



I'mroko3a — camblil U3BECTHBIN IIPEACTABUTENDL YIIeBOAOB. DOpMyIia INIFOKO3BI.
du3nyecKkre CBOKMCTBA IIIIOKO3bl. PaCTBOPUMOCTH TiI0K03bI B BoAE. [IpuMmeHenne
[JIFOKO3bI B KOHIAUTEPCKOM MPOMBIIUICHHOCTH. [ 71I0K03a — OCHOBHOM HMCTOYHUK
SHEPrUM >KUBBIX OPraHU3MOB. A3pOOHOE M aHA’POOHOE OKHUCIEHHUE TIFOKO3BI.
['IMKOreH M Kpaxmasl KaKk MCTOYHMKH TJIFOKO3bI B KUBBIX OpraHusmax. bpoxenue
Y €ro MPUMEHEHNE [ TOIYYEHHUS] TUIIEBBIX MPOLYKTOB.

Munepanbel. ['opHble mnopoabsl. XWUMHYECKHMH COCTaB MHHEpAlOB: KBapua,
KaJIbLIUTA, MAarHeTuTa (MArHUTHOTO JKENE3HsSKa), PoJOHUTA. ['OpHBIE MOPOAML:
MarMaTU4yeckue, OocajouHble, MeTamopduueckue. [JMHA, NECOK, HM3BECTHSK,
MpaMop: COCTaB, CBOMCTBA, NpHUMEHeHHEe. [I3BecTb HeraimieHas M TIalleHas:
IIOJIyYEHHE U TpuMeHeHne. l3BecTkoBas BOJAa W M3BECTKOBOE MOJIOKO.
[Ipupoanslii ras, ero cocraB. MeraH: COCTaB MOJIEKYJIbI, CBOWCTBA U IPUMEHEHHE.
Hedts: cocraB, cBoiictBa, mpumeHeHue. [locmeactBusi pasnutus HedTH Ha
BOJIHBIX INOBEPXHOCTSAX Moped u okeaHoB. Ilepepaborka HedTu: meperoHka u
KkpekuHr. [IpoaykTel nepepaboTku HepTH U UX npumeHeHue. HeTb, mpupoaHbiii
U CIIaHIIEBBIN ra3, Oyphlii U KAMEHHBIN yToib, TOp(]: UX 00pa3oBaHHE U 3aJIeTaHNe
B 3eMHOU Kope. AHTpauut. KokcoBanue yris. IIpomykTel kokcoBaHus (KOKC,
KaMEHHOYTOJIbHAsi CMOJIa M CBETWJIbHBIM (KOKCOBBIM) Ia3) U HUX NPUMEHEHHE.
[Ipumenenue Topda.

JdemoHncTpauuu

JlemoHcTpannoHHbIi onbIT «Kucnopon uz tadnerok». KauectBeHHas peakius Ha
yriekucneiii ra3. Kpucramnuueckas pemietka xjopujaa Hatpusa. OOpasifsl
IJIFOKO3bI, caxapo3bl, kKpaxmana. Komtekuus «MuHepaibl U TOPHBIE IOPOJBI».
Komnekuus «PaznaTtounbie 00pa3lbl MOJIE3HBIX MCKOMAEMBIX W  METAJUIOBY.
Komnexuus «KBapny B IIPUPOIE». [IpuroroBnenue WU3BECTKOBOM
Boabl. Komnekuus «Hedts u mpoayktel ee mepepaboTkum». Kommeknus
«Kamennslii yronb u  mpoAykTel ero nepepabotkm». Komnekuus «Topd u
IPOAYKTHI €0 NMePePadOTKI.

3HAKOMCTBO ¢ MaTepuaJIaMHu

Meramisl. [IpeacraBurenu MeTamnoB — Kejne30, MEAb, ATFOMUHUMN, LIMHK, OJIOBO,
CBHHEIl, cepeOpo, 30J10TO, IUIaTHHA, PTYTh. OKHCIEHHE KHUCIOPOIOM BO3IyXa.
CpoiictBa metauioB. [lnmactuudocts. Tarydects. CriiaBel (qypalllOMUH, YyTYH,
CTallb, JaTyHb W OpOH3a): COCTaB, CBOMCTBAa, MpuMeHeHHue. lIpombinuieHHas
100bIYa METAJUIOB U3 PY/I: MOJyYeHUE IIMHKA U3 IIMHKOBOW OOMaHKH M YyryHa U3
JKeJIe3HOM pyabpl. MeTtauibl, HaXOJsIIMEcs B MPUPOJIE B CAMOPOJHOM BHJIC:
30JI0TO U IU1aTuHA. [I[pyMeHeHne MeTasioB.

Crekna kak amMopdHble Tena. KpapiieBoe W CHIIMKAaTHOE CTEKIO: COCTaB,
noyyueHue, cBoicTBa. [loslydyeHue BBICOKOXYAO0KECTBEHHBIX W3JECTUN PYUYHBIM



BbIJyBaHHEM M3 crTekina. Okpacka CTEKOJ HOHaMu MeTamioB. CManbThl —
riynieHsle (Henpo3pauHbie) cTekia. KusHp u nedarensHocts M. B. JIomoHOCOBa.
[IpuMeHeHnEe CTEKOIL.

Kepamuka (dappop u dasuc): cmocoO momydeHusi, cBoWcTBa. [mazype.
[IpuMeHeHNE KEPAMUKH.

[Tomumeprr. OOpa3oBaHue MOJIMMEPOB M3 MOHOMEPOB. Makpomornekyna. Busl
MOJUMEPOB: TUTACTUKH (TIOJIMATUJICH, MOJUIIPOIUICH, TOTUKapOOHaThI, Te(IIOH,
NONMATHIICHTEpEeTAIaT), 3J1aCTOMEPHI (Kay4yKHu, pe3rHa), MOJUMEPHbIC BOJIOKHA.
OcoOEHHOCTH TOJYy4YEHUS TMOJUMEPOB, HX TMpuMeHeHue. CHUHTETUYECKUEe U
MPUPOJIHBIE TOTUMEPHI.

JdemoncTpanumn

Komnexumna «AmroMuHUM U ero ciIaBel»y. Kommexknus «2Kene30 U ero CiuiaBbD».
Komneknusa «Pa3maTtounsie 00pa3mpbl MOJIE3HBIX HMCKOMAEMBIX M METaJUIOBY.
Komnexkuuss «Uyryn u cranby. Komnexkuuss «CTEKIO M W3AETUS U3 CTEKIa».
Komnexkuuss o6pasuoB dapdopa, dasHca, oboxxeHHOW riauHbl. Koekius
«[Inactmaccey. Komneknuss «Kaydyk W NOpoayKTel ero mepepadOTKu».
Komnekmusa «BookHay.

Tunbl pacyeTHbIX 32124

1. BriunciieHre OTHOCUTENIBHOM MOJIEKYJIIPHOM MACChI BEIIECTB.

2. Cocrasnenue (HopMysbl BEMIECCTBA MO0 ATOMHBIM MPOIEHTAM W COOTHOIIICHHUIO
MacCC 3JIEMEHTOB.

3. Boluucienre aTOMHOM U MacCOBOM JIOJIM dJIEMEHTa MO0 XUMUYECKOoU (hopmyrie

Ha [pUMEpPE BOJBL.

4. BluncieHrne MacCOBOM 107 PaCTBOPEHHOIO BEIIECTBA B PACTBOPE.

Tembl npakTHYecKHX padoT

[Tpaktrueckas padora 1. [IpocTeiire XuMuyecKue oneparuu.

[Ipaktuueckas pabora 2. IlpaBuna pabGoTel co cnuproBkoi. HarpeBanue
KUJIKOCTEH.

3aHuMaTeJIbHbIE ONBITHI

Omprt 1. [IpuroToBieHne N3BECTKOBOM BOJIBI.
OmnpiT 2. ['opeHne marausi.

OmzlT 3. OKHucinenue Meau.

OmneiT 4. PacTBOpsieM METAJITBI B KMCIIOTAX.
OmprT 5. [Tonydaem KHCIOPOI.

OmnbIT 6. YHUBEpCATbHBIA UHIUKATOP.

OmnsbiT 7. U3yyaeM rasupoBky.

Omnsbit 8. CosieHast ra3upoBKa.



Omneit 9. «P030BOE MOIOKO».

Omnbit 10. «P030BOE MOTOKO» ONISAITH CTAHOBUTCSA MPO3PAYHBIM.
Omnsit 11. M3BecTKOBast BOIAa MyTHEET.

OmneiT 12. M3BecTKOBast BOJla CHauajla MyTHEET, @ TOTOM CTAaHOBUTCS ITPO3PAYHOM.
OmnpiT 13. MyTh NOSIBIIIETCSI CHOBA U HE HCUE3aET.

OmnbiT 14. OnsTe BeINAAAET MEII.

OmnbIT 15. I'0TOBUM HaCBIIEHHBIN PACTBOP.

OmneiT 16. BelpamuBaem KpUCTAIIIBI IOBAPEHHOM COJIH.

OmnbIT 17. «3070TON TOKABY.

OmneiT 18. Hecropaemas HUTb.

Ompit 19. Kpucramisl B mpobupke.

OmnpiT 20. BeipamuBaem KpUCTAIIIBI CEIUTPHI.

OmneiT 21. ['oproyast HUTB.

OmnbIT 22. HATH TOPUT MAJTMHOBBIM ILJIAMEHEM.

OmnpIT 23. HUTH TOPUT 3€TIE€HBIM IIJIAMEHEM.

Omnpit 24. Cenutpsinasg Oymara.

OmpiT 25. CopeBHOBaHNE HUTEM.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
OPAKYJIbBTATUBHOI'O KYPCA 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUS (BA30OBbI YPOBEHb)

JIMYHOCTHBIE PE3YJIBTATDBI

1. Poccuiickass rpakJaHCKash HWJIEHTUYHOCTh (MaTPUOTU3M, YBAXKEHHE K
OrteuecTBy, K IPOILLIOMY U HACTOAIIEMY MHOTOHAIIMOHAIBHOTO Hapoja Poccun,
YyBCTBO OTBETCTBEHHOCTH M Jnoira nepen PoaunHoii, maeHTudukamus ceds B
KauecTBe TpaxaaHuHa Poccuu, CyObeKTHBHAs 3HAYUMOCTH HCIIOJIb30BAHUS
PYCCKOTO s3bIKa M S3BIKOB HapoaoB Poccuu, OCO3HaHME U OLIYLICHUE
JUYHOCTHOM COMPHUYACTHOCTU CyAbOe poccuiickoro Hapona). Oco3HaHue
ATHUYECKOW IPUHAICKHOCTH, 3HAHUE WCTOPHUM, SA3bIKA, KYJIBTYpPBl CBOErO
Hapoaa, CBOEro Kpas, OCHOB KyJbTypHOIO Hacienuss HaponoB Poccum wu
YeJoBeYeCTBA (HMJICHTUYHOCTh YEJIOBEKAa C POCCUHCKOM MHOTOHAIMOHAIBHOU
KYJIbTYpOW, CONPUYACTHOCTh UCTOPUM HAPOJOB M TOCYIAPCTB, HAXOIMBIIUXCS
Ha TeppUTOpUM coBpeMeHHOW Poccum); mHTEpuopH3alus TYMaHUCTHYECKHX,
JEMOKPAaTHUYECKUX W  TPAJULMOHHBIX I[EHHOCTEM  MHOTOHAIIMOHAJIBHOIO
poccuiickoro obmiectBa. OCO3HaHHOE, YBa)XXUTEIBHOE M J0OpOXKeIaTeabHOEe
OTHOILIEHUE K MCTOpPHH, Kylib 17 Type, peIuruu, TpaauLUsM, S3bIKaM,
LIEHHOCTSAM HapoAoB Poccuu u Hapo10B Mupa.

2.T0oTOBHOCT W  CHOCOOHOCTh  OOy4YaOMIMXCA K  CaMOpPa3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE MOTUBAIIUU K O0YUYEHHUIO U MTO3HAHUIO; TOTOBHOCTh



U CHOCOOHOCTh K OCO3HAHHOMY BBIOOPDY U TIOCTPOCHHUIO JallbHEUIIEH
UHAVBUAYAJIbHON TpPAaeKTOPUM O00pa3oBaHMs Ha 0a3e OpHUEHTAlMd B MHUpE
npodeccuii M NMpPOPEcCHOHANBbHBIX MPEANOYTEHUH C YYETOM YCTOMYMBBIX
II03HABATEIIbHBIX UHTEPECOB.

3. PazBuroe MOpajibHOE CO3HAHHWE M KOMIIETEHTHOCTH B PELICHHH MOpPaJIbHBIX
npo0iieM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (OpPMUPOBAHHME HPABCTBEHHBIX
YyBCTB W HPABCTBEHHOI'O IIOBEJCHUA, OCO3HAHHOTO U OTBETCTBEHHOI'O
OTHONICHHS K  COOCTBEHHBIM TMOCTYIKaM (CIOCOOHOCTh K HPAaBCTBEHHOMY
CaMOCOBEPIIECHCTBOBAHNIO; BEPOTEPIUMOCTD, YBAXKUTEIBHOE OTHOIIEHUE K
PEIUTHO3HBIM 4YyBCTBAaM, B3[VBIAAM JIIOAEH WA HMX OTCYTCTBHIO; 3HAHHE
OCHOBHBIX HOPM MOpAJIM, HPAaBCTBEHHBIX, AYXOBHBIX HJEAJOB, XPAaHUMBIX B
KyJbTYPHBIX TpaaulMsIX HapoaoB Poccuu, TOTOBHOCTP HAa HMX OCHOBE K
CO3HATEIIbBHOMY CaMOOTPAaHWYEHHIO B MOCTYNKAaX, MOBEAEHUN, PACTOYUTEIBHOM
NOTPEOUTENHCTBE; CHOPMUPOBAHHOCTh MPEJCTABIECHUNH 00 OCHOBAaxX CBETCKOM
JTUKH, KYJbTYpbl TPAJULIMOHHBIX PEIUTUH, UX POJIU B Pa3BUTUMU KYJIBTYpPBI
u ucropun Poccun u yenoBeuecTBa, B CTAHOBIIEHUHU TPaKJAHCKOrO 00ILECTBA U
POCCUNCKON TOCYAAapCTBEHHOCTH; IIOHUMAHHUE 3HAYEHUsI HPABCTBEHHOCTH, BEPHI
U pelIurud B JKU3HU 4eNoBeKa, ceMbd U oOmiectBa). CPopMUPOBaHHOCTH
OTBETCTBEHHOI'O OTHOILIEHHs K YYEHMIO; YBAXKUTEIBHOIO OTHOILIEHUS K TpyAy,
HaJIMYMeE OMNbITA YYaCTHs B COLUMAIBHO 3HAYMMOM Tpyne. OCO3HaHUE 3HAYEHUS
CEeMbH B JKM3HU Ue€JOBEKa M OOIIeCTBa, MPUHATHE IIEHHOCTH CEMEHHOW JKU3HH,
YBOXHUTEIHHOE U 3a00TIMBOE OTHOIICHHE K YJIC€HAM CBOEH CEMBbH.

4. ChopMUpPOBAHHOCT  LEIOCTHOTO  MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs HAayKd H  OOIIECTBEHHOW MPAKTUKH,
YUUTBHIBAIOIIETO COLMAJIbHOE, KYJIbTYPHOE, A3BIKOBOE, JYXOBHOE MHOT000Opa3me
COBPEMEHHOI'0 MUpa.

5. Oco3HaHHOE, YBaXXUTEIBHOE M J10OpPOKENATEIbHOE OTHOUIEHHE K JIPYromy
YEJI0BEKY, €0 MHEHHIO, MUPOBO33PEHHUIO, KYJIBTYPE, SA3bIKY, BEpE, IPaXKJaHCKOU
NO3UIMU. ['OTOBHOCTh M CHOCOOHOCTh BECTH JMAJOr C JAPYTUMHU JIOABMH U
JOCTUTaTh B HEM B3aMMOIOHUMAHUA (MACHTUPUKALUS ce0sl KaK MOJHOIPABHOTO
cyObeKkTa OOIIEHHs, TOTOBHOCTh K KOHCTPYMPOBAaHHIO 00pa3za mMmapTHepa IO
JMANIOTy, TOTOBHOCTh K KOHCTPYMPOBAHHUIO OMYCTHUMBIX CIIOCOOOB aMasora,
TOTOBHOCTh K KOHCTPYMPOBAHUIO MPOIECCa AUATIOra KaK KOHBEHIMOHUPOBAHUS
MHTEPECOB, MPOIIETyP, TOTOBHOCTh M CIIOCOOHOCTD K BEJICHUIO TIEPETOBOPOB).

6. OCBOCHHOCTh COLIMAJIBHBIX HOPM, TMpPaBWUJ TOBEACHUS, poyied u ¢dopMm
COLIMAJIBHOM YHW3HM B TpyNIax MU CcOOOHIECTBaX. YuacThe B IIKOJBHOM
CaMOYIIPaBJI€EHUM U  OOIIECTBEHHOM JKM3HM B Hpeaenax BO3pPaCTHBIX
KOMIIETEHIIMM C  YYE€TOM pPETHOHAIBHBIX, A3THOKYJIBTYPHBIX, COLIMAIBHBIX
U OKOHOMHYECKHX ocoOeHHocTed ((hopMHpOBaHHE TOTOBHOCTH K YYacTHIO B
MpOLECCE YMOPSAOUYEHUS COLMATBHBIX CBSI3€M W OTHOILICHUH, B KOTOPBIE
BKJIIOUEHBl U KOTOpble (OPMHUPYIOT CaMHM Yydallldecs; BKIIOYEHHOCTb B
HEIIOCPEACTBEHHOE TPAXIAHCKOE y4dacTHe, T[OTOBHOCTH Yy4acTBOBAaTb B
KU3HEACATEIbHOCTU IIOJPOCTKOBOI'O 0OLIECTBEHHOT O 0o0BbeIMHEHNH,



MPOAYKTUBHO B3aMMOJICUCTBYIOLIETO C COLMAJIBHON CpPEeOM U COLUUAIBHBIMU
WHCTUTYTaMH; HWJCHTH(UKAIMA ce0s B KauyecTBE CYOBEKTa COIMAIbHBIX
npeoOpa3oBaHUii, OCBOCHHE KOMIIETEHTHOCTEl B cdepe OpraHu3aTopcKon
JNEATENIbHOCTH; WHTEPUOPU3ALMA LEHHOCTEM CO3UIATENBHOIO OTHOUIEHUS K
OKpPYXKarUEeh JIEMCTBUTEIBHOCTH, LEHHOCTEH COLHUAIBHOIO TBOPYECTBA,
LEHHOCTA  NPOAYKTUBHOW  OpPraHM3alldd  COBMECTHOM  JESITEIBHOCTH,
camopealii3alii B TPYIIE W OpPraHu3alid, IEHHOCTH <«APYroro» Kak
PaBHOIIPABHOTO  MApPTHEDA, dbopMupoBaHUE  KOMIETEHIIMM  aHaju3a,
MPOEKTUPOBAHMS, OpraHU3alMu  JEATEeNbHOCTH, pPEe(ICKCUU U3MEHEHUH,
CIIOCOOOB ~ B3aMMOBBITOJIHOIO  COTPYJHMYECTBA, CIOCOOOB  pealu3aluu
COOCTBEHHOTIO JIUJIEPCKOTO MOTEHIHANA).

7. ChopMUPOBAaHHOCTh IIEHHOCTH 3J0POBOTO M 0OE€30MacHOTO 00pasza >KHU3HU;
WHTEPUOpHU3ANKS TPaBUI WHIWBUIYAIHBHOTO M KOJUIGKTUBHOTO O€30I11acHOTO
MOBEJICHUS B YPE3BBIYAMHBIX CUTYAlHUSAX, YTPOKAKOIIMX MKU3ZHU U 3I0POBBIO
JIFOJICH, TIPaBUJI TOBEJICHUS HA TPAHCIIOPTE U HA JOpOTrax.

8.Pa3BUTOCTh 3CTETHUYECKOIO CO3HAHUSI YEPE3 OCBOEHUE XYI0KECTBEHHOTO
Hacienuss HaponoB Poccuu u Mupa, TBOPUECKOU JEITEIBHOCTH 3CTETUUYECKOIO
xapakTepa (CIOCOOHOCTh  TMOHUMATh  XYJOXXECTBEHHBIE  MPOU3BEIICHUS,
OTpaXKAIOIUEe pPa3HbIe ATHOKYJIBTYPHBIC TPaauIlid; CHOPMHUPOBAHHOCTH OCHOB
XYJI0’KECTBEHHON KYJIBTYpPhl OOyYarONIUXCsS KaK YacTH HMX OOIMEeH JyXOBHOM
KYJBTYphI, Kak 0CO00ro crnoco0a MO3HAaHMS KU3HU W CPEACTBAa OpraHU3alUU
OOIICHNS; SCTETHYECKOE, SMOIMOHAIBHO-IICHHOCTHOE BHICHUE OKPY)KAIOIIETO
MHpa; CIIOCOOHOCTH K SMOIIMOHAJIBHO-IIECHHOCTHOMY OCBOCHHUIO  MHpA,
CaMOBBIPQXEHUID W OpPHUEHTAMM B XYJO0XECTBEHHOM M HPABCTBEHHOM
MPOCTPAHCTBE KYJbTYPHI; YBaXEHUE K HMCTOPUM KYJIbTYpbl cBoero OrtedecTna,
BBIPQKEHHOE B TOM YHCJIC B TTIOHUMAHHMHM KPAcCOThI YEJIOBEKA; MOTPEOHOCTh B
OOLIEHUN C  XYJO0KECTBEHHBIMH  IPOU3BEICHUAMH, CGHOPMHUPOBAHHOCTH
AKTUBHOTO OTHONIEHHUS K TPaJuLMAM XyJAO0KECTBEHHOMW KYJbTYpPbl Kak
CMBICIIOBOH, 3CTETUYECKON U JIMYHOCTHO-3HAUMMOMN [IEHHOCTH).

9. ChopMHUPOBAHHOCTH OCHOB JKOJIOTHYECKON KYJIbTYpbl, COOTBETCTBYIOIIEH
COBPEMEHHOMY YpPOBHIO JKOJIOTUYECKOI'O  MBILIUICHUS, HAJIUYUE  OIbITA
AKOJIOTHYCCKA OPHUCHTHUPOBAHHOW pPEe(ICKCHUBHO-OIICHOYHONH W TMPaKTHYECKOU
NEATEIbHOCTH B )KU3HEHHBIX CUTYAIUsAX (TOTOBHOCTh K UCCIIEIOBAHUIO IPUPOJIbI,
K 3aHATHSIM ~ CEJIbCKOXO3SIMCTBEHHBIM  TPYIOM, K XyJ10KECTBEHHO-
ACTETUYECKOMY OTPAKEHUIO MPUPOJBI, K 3aHATUSAM TYPpU3MOM, B TOM YHCIIE
AKOTYPU3MOM, K OCYILECTBJICHUIO MPUPOAOOXPAHHOMN JACATEILHOCTH).

METANPEJMETHBIE PE3YJIBTATBI

PeryasituBubie YY /|

1. YMeHue camMOCTOSITEIbHO  ONpEeAeisaTh I1eau  OoOydeHus, CTaBUTh U
(GopMyIupoBaTh HOBBIE 3aJadd B ydyeOe M TIO3HABATEJIBHOM JESITEIbHOCTH,
pa3BUBaTh MOTMBBI UM HMHTEPECHl CBOEW II03HABATENBHOW JEATEIBbHOCTH.
OOyyaromuiics CMOXET: — aHaJU3UpPOBaTh CYIIECTBYIOIIME M IUIAHUPOBATh



Oyayuiie oOpa3oBaTeNbHBIE PE3yNlbTaThl; — HAECHTU(ULIUMPOBATH COOCTBEHHbIE
npo0OJieMbl M OMPEACNATh TIaBHYIO MpOOJeMy; — BBIABUIAaTh BEPCHUU PEIICHUS
po6ieMbl, (OPMYIUPOBATH THUIOTE3bI, MTPEIBOCXHIATH KOHEYHBIA pe3yIbTaT; —
CTaBUTh LEJIb JEATEJIBHOCTM HA OCHOBE ONPEICICHHON MpoOieMbl U
CYILIECTBYIOIIUX BO3MOXHOCTEN; — (POpMyIHpoBaTh yueOHbIE 3aJlauM Kak ILIaru
JOCTH)KEHHSI TTOCTaBICHHOW WENH JEATEIbHOCTH; — OOOCHOBBIBAThH IIEJIEBBIC
OpUEHTHUPHI U MPUOPUTETHl CCHUIKAMH Ha IEHHOCTH, yKa3blBasg M 0OOCHOBBIBas
JIOTUYECKYIO MOCJIEI0BATEIbHOCTb 111aroB.

2. YMeHHe caMOCTOATEIbHO IIAHUPOBATh IyTH JTOCTHKEHUS LENel, B TOM YHCIIe
aJIbTEpHATUBHBIE, OCO3HAHHO BbIOMpaTh Haubonee >PPEKTUBHBIE CHOCOOBI
penieHust y4eOHbIX U TO3HABATEIbHBIX 3a/1a4.

OOyyaromuics CMOXKET: — OIPEACTIATh HEOOXOANUMBIC ACHCTBUS B COOTBETCTBUHU
c yueOHOM W MO3HABATEIbHON 3aJa4eil U COCTAaBJISITh AJTOPUTM HMX BBITIOJHEHUS;
— 0OOCHOBBIBaTh M OCYIIECTBISATh BBHIOOp Hambosee 3¢p(HEKTUBHBIX CIOCOOOB
pelieHns y4eOHbIX U MO3HABAaTENbHBIX 33Jla4; — ONpPEeNsITh (HAXOIUTh), B TOM
YUCJI€ W3 NPEIIOKEHHBIX BapUAHTOB, YCJIOBHUS JUIsl BBINOJHEHUS YYEOHOU U
MO3HABATEJIbHOM 3a/1auu; — BBICTPAMBATh >KM3HEHHBIE TUIAHBI Ha KPATKOCPOYHOE
Oyayuiee (3asBIATH LIEJIEBbIE OPUEHTHUPHI, CTAaBUTh AaJICKBaTHbIE UM 3aJaud U
npejaraTh AeucTBuUS, yKazbIBas U 000CHOBBIBas JIOTUYECKYIO
NOCJIEI0BATENbHOCTh 1IaroB); — BbIOMpaTh M3 MPEAJOKEHHBIX BapHaHTOB U
CaMOCTOSATENIbHO MCKaTh CPEACTBa (pecypchl) JUisl PEIICHUs 3aJa4M (JIOCTUKEHUS
LEeIN); — COCTaBATh IUIAH peleHus MpoOJeMbl (BBIIOJHEHHS IPOEKTA,
IPOBEJCHUS UCCIIEOBaHMs); — ONPEAENATh MOTCHIMAIbHbIE 3aTPYAHEHUS MpU
pelieHnn Y4eOHOM M MO3HABaTEJIbHOM 3aJauyd M HAXOUTh CPEACTBA I HUX
YCTPAHEHHS; — ONUCHIBATh CBOM OMNBIT, OQOpPMIISS €ro Ijs meperayud JpyruMm
JIOJSIM B BUJIE TEXHOJIOTHH PEUICHUS IPAKTUYECKUX 3374 OIPEIEIIEHHOTO KIIacca;
— IUIAHUPOBAaTh M KOPPEKTHPOBATh CBOIO MHAMBHUIYaJbHYI0 00pa30BaTEIbHYIO
TPACKTOPHIO.

3. YmeHne COOTHOCUTH CBOM JEWUCTBUSA C IUIAHUPYEMBIMU peE3yJIbTATAMM,
OCYLIECTBISATh KOHTPOJb CBOEW JEATENBHOCTH B NPOLECCE JOCTUKEHUS
pe3yIbTaTta, ONpeeNiaTh ClocoObl JEHCTBUI B paMKax MPEAIOKEHHBIX YCIOBUN H
TpeOOBaHUl, KOPPEKTUPOBATH CBOU JAECUCTBUSA B COOTBETCTBUM C HM3MEHSIOIIEHCS
CHUTYallHEH.

OOyyaromuics CMOXKET: — ONPENEIATh COBMECTHO C MEJArOroM U CBEpCTHUKAMU
KPUTEpUU TUIAHUPYEMBIX pe3ylbTaTOB W KPUTEPHHM OIEHKH CBOEH yueOHOMU
JESTEIbHOCTH; — CHCTEMAaTU3UpOBaTh (B TOM YHCJE BBIOMPATH MPUOPUTETHHIC)
KPUTEpUU IUIAHUPYEMBIX pPE3yJbTaTOB M OLEHKHU CBOEH J1eATEIbHOCTH;
OoTOMpaTh MHCTPYMEHTHI JUIsl OLIEHUMBAaHUS CBOEH JAESITEIBbHOCTH, OCYIIECTBISATH
CaMOKOHTpPOJIb CBOEH JEATENIbHOCTH B paMKaxX MpEeAJIOKEHHBIX YCIOBUW U



TpeOOBaHMI; — OIEHUBATH CBOIO JESATEIBHOCTb, APTYMEHTUPYS MPUYUHBI
JOCTHUKEHUS WJIM OTCYTCTBUSL IUIAHUPYEMOIO pe3ylibTaTa; — HaXOJUTh
JIOCTaTOYHBIC CPEJCTBA JIJISl BHITIOJIHCHHS YUEOHBIX NEHCTBHHA B WM3MCHSIOMIEHCS
cuTyanuu u (WiM) IpU OTCYTCTBUHU IUIAHUPYEMOTrO pe3yJibTara; — paboras mo
CBOEMY IUJIaHy, BHOCUTb KOPPEKTHBBI B TEKYUIYIO JAESATEIbHOCTh Ha OCHOBE
aHaJIM3a U3MEHEHHUM CUTYyallMH JJIsl TIOJIyYEHUs 3alIAHUPOBAHHBIX XapaKTePUCTUK
npoaykra (pesyibTaTa); — YCTAaHABIMBAaTh CBSI3b MEXAY TMOJYYECHHBIMU
XapaKTepUCTUKAMU MPOJYKTa U XapaKTEPUCTUKAMU TMpoIlecca ACSTEILHOCTH U 110
3aBEpUICHUN JEATEIbHOCTH MpejiaraTh I3MEHEHNUE XapaKTePUCTHK Ipolecca JJis
MOJIYYEHHUS] YIYUIICHHBIX XapaKTEPUCTUK MPOJYKTa; — CBEPATh CBOM JICHCTBHUS C
IETbI0 ¥ TIPH HEOOXOTUMOCTH HCTIPABIIATH OITMOKH CaMOCTOSATEIBHO.

4. YMeHne OICHUBATh MPAaBUIILHOCTD BBITTOJIHCHHS yUeOHOM 3a/1auu, COOCTBECHHBIC
BO3MOXXHOCTH €€ PEILICHHUS.

OOyyaromuncs CMOXKET: — ONPEEIATh KpUTEPUHU MTPABUILHOCTH (KOPPEKTHOCTH)
BBITIOJIHEHUS y4eOHOM 3a/7aud; — aHAJIM3UPOBATh U OOOCHOBBIBATH NMPUMEHEHUE
COOTBETCTBYIOIIETO HMHCTPYMEHTApHUs JUIsl BBIMOJHEHUS YyYeOHOW 3amaduu; —
CBOOOJTHO TIOJIH30BAaTHCS BBHIPAOOTAHHBIMU KPUTEPHUSIMH OICHKHM W CaMOOIICHKH,
UCXOJI1 W3 IEM W MMEIOUIUXCS CPENICTB, pasiuyasi pe3ysbTaT U CHOCOObI

JEeHCTBUN; — OIICHUBATh MPOAYKT CBOCH JESITEIHHOCTH IO 3aJJaHHBIM W (WJIH)
CaMOCTOSITCJILHO  ONPEJACIICHHBIM KPUTEPUSIM B  COOTBETCTBHHU C  IICNBIO
NEeATETLHOCTH; — OOOCHOBBIBATh JIOCTMXKMMOCTD II€JTH BRIOPAHHBIM CIIOCOOOM Ha

OCHOBE OIIEHKH CBOMUX BHYTPEHHHX PECYPCOB M JOCTYIHBIX BHEUTHUX PECypPCOB;
— (¢uUKCHpOBaTh U AHAIU3UPOBATH JUHAMHUKY COOCTBEHHBIX 0Opa30BaTENIbHBIX
pe3yJIbTaTOB.

5. Bianenue OCHOBaMHM CAMOKOHTPOJIA, CAaMOOLEHKH, NPUHATHSA PELICHUN U
OCYIIIECTBICHUS OCO3HAHHOTO BBIOOpa B y4eOHOH ®  IMO3HABATEIBHOU
NS TEIbHOCTH.

OOyuaromuiics CMOXeT: — HaOJI0JaTh U aHAJIM3UPOBATh COOCTBEHHYIO YUEOHYIO
M TI03HABATEIbHYIO CSITENBHOCTh W JESITEIBHOCTh APYTUX OOYyYarommxcs B
IpOIECCe B3aMMOIIPOBEPKH; — COOTHOCUTH peajbHbIe U IUIAHUPYEMbIC
pe3yNbTaThl HHAUBHUIyaIbHOM 00pa30BaTeNbHOM JAESITENFHOCTH U I€TIaTh BBIBOIBI,
— MPUHUMATh PEIICHHE B yUeOHON CUTyallud U HECTH 3a HETO OTBETCTBEHHOCTD;
— CaMOCTOSITEJIbHO OIpEeNesTh MPUYMHBI CBOEro Yycliexa WM Heyclnexa MU
HaXOAWTh CHOCOOBI BBIXOJIAa M3 CUTyallMH HEyClexa; — PETPOCICKTHBHO
OTIpEEIATh, KAaKUE ACHCTBHS MO PEIICHUIO YIeOHOM 3aau1 WM MapaMeTphbl ATHX
JEHCTBUI MPUBEIH K MOJYUYEHUIO HMEIOILIErocs MPOyKTa YUEOHOM AESITENbHOCTH;
—  JIEMOHCTPHpPOBaTh  TPHEMbl  PETYJSIUU  TCUXO(DU3UOIOTHUECKUX
(OMOILIMOHANBHBIX)  COCTOSSHUM I JOCTIKEHUs  d(dekra  yCroKOeHUs
(yCcTpaHeHHUsT HSMOIMOHAIBPHOM HANPSDKEHHOCTH), d(dexTa BOCCTAHOBICHUS



(ocnabneHus mNpOSIBICHUN yTOMJIEHUs), 3(dexra akTUBU3AIMHU (ITOBBIIICHUS
NCUXO(PU3NOIOTUYECKON PEaAKTUBHOCTH).

ITo3HnaBaTeabHbIE YY ][

6. YMeHue OmpeaensaTh TMOHATHS, CcO3/JaBaTh OOOOIIEHUS, YCTaHABJIMBATh
aHAJIOTUH, KJIacCU(UIMUPOBATh, CAMOCTOSTEIbHO BBIOMPATh OCHOBAHHS U
KpUTEPHUH IS KiIacCU(UKAIMU, YCTAaHABINBATh MPUYMHHO-CIICACTBEHHBIC CBSI3H,
CTPOUTH JIOTHUECKOE PACCyXKICHHUE, YMO3aKII0ueHNEe (MHIYKTUBHOE, JEAYKTUBHOE,
10 aHAJIOTHH) U JCJIaTh BHIBO/IBI.

OOyuaronuicst CMOXeT: — MOJ0UPATh CIIOBA, COTIOTYMHEHHBIE KIIOYEBOMY CJIOBY,
OTIPEICIISIONINE €r0 IPU3HAKN U CBOMCTBA; — BBICTPAUBATh JIOTHUECKYIO IIETIOUKY,
COCTOSAIIYI0 W3 KJIIOYEBOTO CJOBAa M COMOAYMHEHHBIX €My CJIOB; — BBIICIATH
o0Imuii MpU3HAK IBYX WU HECKOIBKUX MPEIMETOB WIIH SBICHUA U OOBICHITH UX
CXOJICTBO; — OOBCAMHSITH MPEAMETHI U SIBJICHUS B TPYIIIBI 1O ONPEIACICHHBIM
pU3HaKaM, CPaBHUBATH, KIAcCUDUIIMPOBATH U 00001IaTh (PAKThl U SBICHUS, —
BBIICIATH SIBIIEHME K3 OOWIET0 psfa Jpyrux sBICHHH; — ONPEIENATh
00CTOSATENHCTBA, KOTOPHIC TMPEIIICCTBOBAIM BO3HUKHOBEHHIO CBS3U MEXKIY
SIBJICHUSIMU, U3 3TUX OOCTOSTENBCTB BHIACIATH ONPEACISAIONINE, CIIOCOOHBIC OBITH
NPUYUHON JAHHOTO SIBJICHUS, BBISIBISATH NMPUYUHBI U CICACTBUS SBJICHHM;
CTPOUTH PACCY>KJIEHUE OT OOIIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBIICHUSIM U OT
YACTHBIX SIBJICHUM K OOIIMM 3aKOHOMEPHOCTSIM; — CTPOUTH PACCYXKICHHE Ha
OCHOBE CpaBHEHHS MPEAMETOB W SBICHUM, BBIJEIASA MPU ATOM OOIIHE MPU3HAKHY;
— W3Jarath TOJNYYCHHYIO HWHGOPMAIUIO, HWHTEPIPETHPYS €€ B KOHTEKCTE
pemaemMoil  3ajllayu; —  CaMOCTOSITENIbHO  YKa3blBaThb Ha  HMH(OPMAIIHIO,
HYXKJIAIOIIYIOCS B TPOBEpPKE, Npeajaratb W MPUMEHATh CIOCOO0 TMPOBEPKU
JIOCTOBEPHOCTH WH(pOpMAaIu; — BepOaTn30BaTh 3MOIMOHATILHOE BIICYATIICHHE,
OKa3aHHOE Ha HETO0 WCTOYHUKOM; — OOBSICHSATH SIBJICHHS, TPOIECCHI, CBI3U U
OTHOLIEHUS, BBIABISIEMbIE B XOJI¢ IIO3HABATEJIBHOW M MCCIEN0BATEIbCKON
NEeSATEeIbHOCTH (TIPUBOJIUTH OOBSICHEHHE C HU3MEHEHHEM (OpMbI MPECTABICHUS;
OOBSCHSTH, IETATU3UPYS WM 0000111ast; OOBSICHATH C 3aJJaHHOW TOYKH 3PCHUS); —
BEISIBIISATh M HA3bIBATh NPHYMHBI COOBITHS, SBJICHHS, B TOM YHCJIE BO3MOYKHBIC
(Hambosee BEpOSITHBIC) MPUYMHBI, BO3MOKHBIE TTOCIICICTBHS 3aJaHHON TTPUYHHBI,
CaMOCTOSITEJIbHO OCYIICCTBIISII MPUYMHHO-CIICJICTBEHHBIM aHaiu3; — JIeNlaTh
BBIBOJI Ha OCHOBE KPUTHMYECKOTO aHalM3a Pa3HbIX TOUYEK 3PEHHUs], MOATBEPKIAThH
BBIBOJ COOCTBEHHOW apryMEHTAaIlliell WM CaMOCTOATEIHLHO TIOJyYCHHBIMU
JTAHHBIMH.

7. YMeHue co3iaBaTh, IPUMEHSTh U TPEOOPa30BbIBATh 3HAKU U CHUMBOJIBI, MOJIETTH
U CXEMBbI ISl pelIeHus] yueOHBIX U TO3HABATENbHBIX 3a/1a4.

OOyuaromuiics cMOXeT: — 0003HayaTh CMMBOJIOM M 3HAKOM MpeaMeT U (UJIn)
SBIICHHE, — OIPEACIATh JIOTUYECKHE CBI3M MEXKAy MpeaMeTamMu W (WJIH)



SBJICHUSIMU, 0003HAYaTh JaHHBIE JOTMUYECKHE CBA3H C MMOMOUIbIO 3HAKOB B CXEME;
— C03/1aBaTh aOCTPAKTHBIA MJIM peajibHbI 00pa3 npeameTa U (Uin) SIBICHUS; —
CTPOUTH MOJIENH (CXEMY) HA OCHOBE YCIOBUM 3a7a4M U (MJIM) crioco0a €€ pelieHus;
— co3aaBaTh BepOajbHbIEC, BELIECTBEHHbIE M HWH(OPMALMOHHBIE MOJEIU C
BBIJIEJICHUEM CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTa AJI ONpEeNeIeHUs crocola
pEIIeHrs 3aJa4i B COOTBETCTBUU C CUTyallMed; — MpeoOpa3oBhIBATh MOJETH C
[ENbI0 BBIABICHUS OOIIMX 3aKOHOB, OMNPEACISIONMX JaHHYI0 MPEAMETHYIO
00J1aCcTh; — MEPEBOJUTH CIOXKHYIO MO COCTaBy (MHOTOACTIEKTHYIO) HHGOPMAIUIO
u3 rpaduyecKkoro WiauM (GOpMAIN30BAHHOTO (CHMBOJBHOIO) MPEACTABICHUS B
TEKCTOBOE M HA00OPOT; — CTPOUTH CXEMY, aJITOPUTM JEUCTBUS, UCIIPABIIATh WIN
BOCCTAHABIIMBATh HEM3BECTHBIM paHee alTOPUTM Ha OCHOBE MMEIOIIETOCS 3HAHUS
00 00BeKTe, K KOTOPOMY MPHUMEHSETCS alTOpPUTM; — CTPOUTH JOKA3aTEIbCTBO:
npsiMOe, KOCBEHHOE, OT MPOTUBHOTO; — aHAIU3UPOBATh (PeQIeKCUPOBATh) OMBIT
pa3paboTKu U pealn3ald y4eOHOTO MpPOEKTa, UCCIENO0BaHUsS (TEOPETHUYECKOTO,
HMIIMPUYECKOT0) HA  OCHOBE  MPEUIOKEHHOM  MNpOOJEMHOM  CUTyalluu,
MOCTABIICHHOW MM U (umu) 3aJaHHBIX KPUTEPUEB OLEHKH TMPOAYKTa

(pe3ynbrarta).

8. CMBICIOBOE YTEHHUE.

OOyyaromuiics CMOXET: — HaXOJuTh B TEKCTe Tpedyemyro uHbopmaiuio (B
COOTBETCTBMM C IIEJSIMU CBOEH JCSATEIBHOCTH); — OPUEHTUPOBATHCS B
CONIepKaHUU TEKCTa, TOHMMATh IEJIOCTHBIH CMBICT TEKCTa, CTPYKTYpHPOBATH
TEKCT, — YCTaHaBJINBATh B3aUMOCBS3h ONMCAHHBIX B TEKCTE COOBITHH, SBIICHHMH,

IPOLIECCOB; — PE3IOMHUPOBATH TJIaBHYIO HJICI0 TEKCTA; — MPeoOpa30BbIBATH TEKCT,
«IepeBOJs» €ro B JAPYIYI0O  MOJAIBHOCTb, HMHTEPIPETUPOBATH  TEKCT
(XyIOXKECTBEHHBI W HEXYJOXECTBEHHbIH — Yy4eOHbI, HAy4YHO-NOIMYJISIPHBIN,
nH()OPMAITMOHHBIN, TEKCT non-fiction); — KPUTHYECKH OIEHWBATH COACPKAHHUE U
dbopmy TekcTa.

9. ®opMHpOBaHUE U Pa3BUTHE 3KOJIOTMYECKOrO MBIIUICHUS, YMEHUE MPUMEHSIThH
€ro B II03HABATEJIbHOW, KOMMYHUKATUBHOW, COLMAJIbHOM NIPAaKTHUKE U
npoeccoHaTLHON OpUEHTAITUH.

OOyyaromuics CMOXKET: — OIPEAENIATh CBOE OTHOLICHUE K MPUPOJHON cpene; —
aHAJIM3UPOBATh BIMSHHE KOJOTMYECKUX (PAKTOPOB Ha cpeny OOUTaHUS KUBBIX
OpraHu3MOB; —  IPOBOJWUTH IPUYMHHBIN W  BEPOSITHOCTHBIA  aHAJIMU3
HKOJIOTMYECKUX CUTYAIMil; — MPOrHO3UPOBATh U3MEHEHHS CUTYyalluu MPU CMEHE
JNENUCTBUA OJHOTO (haKkTOopa Ha NEUCTBUE APYroro (akropa; — paclpoCTPaHATh
DKOJIOTMYECKME 3HAHUS M Y4YacTBOBATh B IIPAKTHUYECKUX JeEJIax I10 3alluTe
OKpPY’KaroIlled Cpesbl; — BBIPAKaTh CBOE OTHOILLIEHUE K IPHUPOJE YEpE3 PUCYHKHU,
COUYMHEHUS, MOJIEIIU, IPOEKTHBIE PAOOTHI.



10. PazBuTHe MOTHMBAIMM K OBJAJCHUIO KYJbTYpOl AKTUBHOI'O HCIIOJIb30BAHUS
CJIOBAPEU U APYTUX MOUCKOBBIX CHCTEM.

OOyy4aromuics CMOXET: — OIPEACIATh HEOOXOAUMBIC KIIOUYEBBIC ITOMCKOBEHIE
ClIOBa M 3alpoChl; — OCYHIECTBISATh B3aUMOJCHCTBUE C AJIEKTPOHHBIMU
MOMCKOBBIMU CHUCTEMaMHM, CIJIOBapsiMU; — (POPMUPOBATH MHOKECTBEHHYIO

BBIOOPKY M3 MOMCKOBBIX MCTOYHUKOB NI OObEKTUBU3AIMU PE3YJIHTATOB MOUCKA;
— COOTHOCUTH IIOJIyYEHHBIE PE3YJIbTAThl IOMCKA CO CBOEH JAESITEIbHOCTBIO.
KommyHnukaTusubie Y'Y/

11. YMeHue opraHu3oBbIBaTh Y4Yye€OHOE COTPYAHHUYECTBO M  COBMECTHYIO
JESTEIbHOCTh C YUUTEJIEM U CBEPCTHUKAMM; pad0TaTh MHAUBUIYAIbHO U B TPYIIIIE:
HaXOAWTh OOIee pPEelIeHHE W pa3pemiaTh KOH(IUKTHI Ha OCHOBE COTJIACOBAHUSA
NO3ULMKA U y4eTa MHTEPECOB; (POPMYIHPOBATH, apryMEHTHPOBATh U OTCTAaUBATh
CBOE MHEHHUE.

OOy4armuics CMOXET: — OINpEeAesATh BO3MOXKHBIE POJIM B COBMECTHOM
NEATENbHOCTH; — WUIPaTh OIPENEIICHHYIO POJb B COBMECTHOM JEATEIBHOCTH; —
IPUHUMATh MMO3UINI0 COOECeAHNKA; TOHUMAs MO3UIIMIO IPYToro, pa3andarb B €ro
peuu: MHEHHE (TOUKY 3pEeHHSs), I0KA3aTeIbCTBO (apryMEHThI), (PaKThl, TUIOTE3HI,
aKCHOMBI, TEOPUU; — ONPEIEIATh CBOU ACUCTBUSA U ACUCTBUSA MMapTHEPA, KOTOPHIE
CIOCOOCTBOBAJIM WM MPEMSATCTBOBAIM MPOJYKTUBHOW KOMMYHUKAILIUH;
CTPOUTh MO3UTHBHBIE OTHOILIEHUS B Ipolecce Y4YeOHOH U TO3HaBATEIbHOU
NEeSATEIbHOCTH; — KOPPEKTHO M apryMEHTUPOBAHHO OTCTAaMBAaTh CBOKO TOYKY
3peHHs, B IUCKYCCUU YMETh BBIIBUTAaTh KOHTPAPTYMEHTHI, epedpa3upoBaTh CBOIO
MBICIIb  (BJIJICHUE MEXaHU3MOM OSKBUBAJICHTHBIX 3aMEH); — KPUTHUYECKU
OTHOCUTBCSI K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM  IIPU3HaBaTh
OIMOOYHOCTh CBOEr0 MHEHHUS (€CIM OHO TAaKOBO) W KOPPEKTHPOBATh €ro; —
npeiaraTh albTEPHATUBHOE pElICHHE B KOH(DIMKTHON CHUTyallH,; — BBIICIATD
OOLIYI0 TOYKY 3pEHUsl B JUCKYCCUU; — JOTOBApUBATHCSA O MpaBUJIaX U BOIpOcax
Ui 0OCYKJIEHUSI B COOTBETCTBUM C ITOCTABJICHHOW Iepen Ipynmnou 3ajgaden; —
OpraHM30BBIBATh Y4eOHOE B3aUMOJICHCTBUE B Ipymnme (OMpeAensiTs OOIIHe IIeIH,
pacnpenensaTh pojiu, JAOrOBapHBAThCA JIPYr C APYTOM H T. 1.); — YCTPaHSTh B
paMKax JAuajiora pa3pbiBbl B KOMMYHHUKAallMH, OOYCIIOBJIEHHbIE HETIOHUMaHHUEM
(HEempUATHEM) CO CTOPOHBI coOeceqHUKa 3aaaud, (OPMbl WIM COJACpP)KAHUS
J1ajora.

12. YMeHnEe OCO3HAaHHO UCIIOIB30BATh PEYEBBIE CPENCTBA B COOTBETCTBUU C
3aJa4eii KOMMYHUKAIIUY IS BRIPAKEHUS CBOMX YYBCTB, MBICIIEH U TOTPEOHOCTEH,
JUISL TUIAHUPOBAHMSI W PETYJSILMM CBOEH JEATEIBbHOCTH; BJIAJICHUE YCTHOM U
IMCBMEHHON PEYbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEUBIO.

OOy4aromuics CMOXKET: — OIPEAEATh 3aJjauy KOMMYHHMKAIIUU U B COOTBETCTBUU
C Hell oTOMpaTh pedeBbIE CPEACTBA; — OTOMpaTh M HCIOJNB30BATh PEUYECBBIC



CpelCTBa B NpPOLECCE KOMMYHUKALMU C JAPYTUMH JIIOJbMHU (AMAjIOr B mape, B
Majol rpymmne U T. A.); — MOPEICTaBIsATh B YCTHOM WJIM NMHCbMEHHOU (opme
pa3BepHYTHI TIJJaH COOCTBEHHON JEATENBHOCTH; — COOJIOAATb HOPMBI
nyOJIMYHOM peud, perjiaMeHT B MOHOJOre M JUCKYCCUM B COOTBETCTBUM C
KOMMYHHUKaTUBHOW 3ajauedi; — BbICKa3plBaTb M OOOCHOBBIBATH MHEHHE
(cyXaeHue) U 3anpaliuBaTh MHEHHE MMapTHEPA B paMKax Juajnora; — IpPUHUMATh
pelleHre B XOJie Majora U COTJIACOBBIBATh €ro C COOECeTHUKOM; — CO37aBaTh
MIACbMEHHBIE «KJIMIIMPOBAHHBIE» W OPUTMHAIBHBIE TEKCTHI C HMCIIOJIB30BAHUEM
HEOOXOJMMBIX PEYEBBIX CPEJICTB; — MCIONb30BaTh BepOabHBIE CpPEJICTBA
(cpeacTBa JIOTMYECKOM CBSA3M) JJIs BBIACJIECHUS CMBICIOBBIX OJIOKOB CBOETO
BBICTYIUIEHUS; — HCIOJb30BaTh HEBEpOaJIbHbIE CPEACTBA WJIM HArJSAHBIC
MaTepuaibl, MOArOTOBIEHHBIE (OTOOpaHHBIC) TOJ PYKOBOJACTBOM YUHUTENS;, —
JieJaTh OLEHOYHBIN BBIBOJ O JOCTHMKEHUH 1IENY KOMMYHHMKAIIMU HEMIOCPEACTBEHHO
[ocjie 3aBEpIICHHs KOMMYHUKATHBHOIO KOHTakTa U OOOCHOBBIBATH  €rO.
13. ®opmupoBaHHEe M pa3BUTHE KOMIIETEHTHOCTH B OO0JIACTH HCHOJIb30BaHUS
UHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHomorud  (mamee  —  UKT).
OOyuaronuiicss CMOXKET: — ILIeJICHANPABICHHO HCKaThb M  HCIOJIb30BaTh
UHPOPMALIMOHHBIE  PECYpChl, HEOOXOAMMBbIE Il PpELICHUs YYEOHbIX U
OpakTHUECKUX 3anad ¢ nomoiubto cpencts WMKT; — BeiOupaTh, CTpouUTh U
UCIOJb30BaTh AaJIEKBaTHYI0 HH(OPMALMOHHYIO MOJENIb Jis NepeJaud CBOMX
MBICIIE CPEACTBAMHU €CTECTBEHHBIX M (POPMAJBHBIX SI3BIKOB B COOTBETCTBUH C
YCIOBUSIMH KOMMYHHKAIIMHM, — BBIACIATh WH()DOPMAIMOHHBIA aCMEKT 3aJadH,
OIEpUPOBATh JAaHHBIMH, UCIIOJIB30BAaTh MOJENb PELICHUS 3a/1a4l; — HCIIOJIb30BaTh
KOMIIBIOTEPHbIE ~ TEXHOJOTMM  (BKJOYas  BBIOOp  aJ€KBAaTHBIX  3ajaue
MHCTPYMEHTAJIbHBIX MMPOrpaMMHOANIAPaTHBIX CPEJCTB U CEPBUCOB) JIJISl PELIEHUS
UHPOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX YYE€OHBIX 33734, B TOM YHCIIE
BBIUMCJICHUSI, HANKUCAHUS IHCEM, COUYMHEHHUH, NOKJIaa0B, pedeparoB, CO3JaHUs
Ope3eHTalUd U JIp.; — HUCIOJb30BaTh MH(POPMAILMIO C YYETOM 3TUYECKUX U
MIPaBOBBIX HOPM; — CO3/1aBaTh MH()OPMAIIMOHHBIE PECypChl Pa3HOTO THIMA M AJIS
pasHbIX ayAUTOpUid, CcOOMOgaTh WHGOPMAIMOHHYIO TUTHEHY U IpaBUIIa
nHGOPMAIIMOHHON 0€30MaCHOCTH.

IMPEAMETHBIE PE3YJIBTATBI

K xonity oOyuenus B 7 kjiacce mpeIMETHBIC PE3yJIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:
— PpacKpbIBaTh CMBICII OCHOBHBIX XMUMHUYECKUX TMOHSATHUU «aTOM», «MOJIEKYJIay,

«XUMHUYECKUM  DJIEMEHT», «IPOCTOE BEIIECTBO», «CIOXKHOE  BEIIESCTBOY,
«xumMudeckas Ghopmyiiay, «XUMHUYECKasl pEeaKIusy, UCIOIb3ys 3HAKOBYIO CHCTEMY
XHUMHH;



— Ha3blBaTh XUMHYECKHE OHJIEMEHThl U 3alMChIBaTh CHMBOJBI Ba)KHEUIIUX
XUMUYECKUX 3JIEMEHTOB;

— Ha3bIBaTh XUMUYECKUE (POPMYJIIBI BEIIECCTB;

— CpaBHMBATh PAacCHpPOCTPAHEHHOCTh BOJOPOJA, TENMsA, KUCIOPOJa U JPYruX
AJIEMEHTOB Ha IJ1aHeTe 3eMiis U BO BeenleHHOo;

— OMPEJENATh COCTAaB BEIIECTB 10 UX QopMyam;

— pacKpbIBaTh CMBICII 3aKOHA COXPAHEHUS] MAcCChl BEILIECTB;

— JIEMOHCTPUPOBATh MOHUMAHUE TEPMUHA «OMOJOTMYECKH aKTUBHBIE BEIIECTBAY;
— BBISIBJIAITh Pa3InUMsl MEXKIY MHANBUAYAIbHBIM BEIIECTBOM U CMECHIO;

—  packpblBaTh  pa3iMuds  MEXAYy  BEIIECTBAMHU  MOJIEKYJSIPHOIO U
HEMOJIEKYJIIPHOTO CTPOEHUS;

— ONKCHIBATh CBOMCTBA TBEPJBIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACTASN UX
CYILIECTBEHHbIE TPU3HAKHY;

— pa3inyaTh XUMUYECKUE U PU3NUECKHUE SIBICHUS;

— Ha3bIBaTh IPU3HAKYU U YCIOBUS IPOTEKAHUS XUMUUECKUX PEaKIINA;

— BBIABIIATh MPU3HAKH, CBUJAETEIBCTBYIOIIME O MPOTEKAHUU XHUMHUYECKOU
pEeaKLMU MPY BBITOJIHEHUH XUMUYECKOTO OMbITA;

— I0JIb30BaThCs Ja0OPATOPHBIM 000PYIOBAaHUEM U MTOCY/IOM;

— pa3nuyaTth U Ha3bIBaTh XUMUYECKYIO MOCYAY: IPOOUPKH, XUMUUECKHE CTAKAHBI,
KOJIObI, BOPOHKH, LWJIMHIPBI, MEH3YPKH, MUIECTKH, IIMNATEIH, JOXKKHU, CTYNKH C
NECTUKAMH, BBIIAPUTEIbHBIC YAIlIKH;

— pa3nuyaTth M Ha3blBaTh OOOPYJOBAaHUE [JIi HArpeBaHUsS M BbIIAPUBAHUSL:
ra3oBbl€ II€YM, DJJICKTPUYECKHE II€YH, DJIEKTPOIUIMTKH, Ta30BbIE T'OPEIKH,
CIUPTOBKH, BHIMAPUTENIBHYIO (happOopoBYIO YaAIIKY, BOASHYIO OaHIO;

— W3TOTaBIMBATH GUIBTP U3 GUIBTPOBATHHON OyMaru;

— HMCIOJIb30BaTh Ha MPAKTUKE IPUEMBbI IPUTOTOBIIEHUS pacTBOPa, (PUIBTPOBAHMS,
NEepeTuBaHUs )KUIKOCTH U 0TOOpa KUIKOCTU IIPU MOMOIIY CTEKISIHHONW TPYOOUKH,
KpUCTAJUIU3ALIH;

— OIKCHIBATh CTPOCHHE IJIAMEHHU CBEYU;

— OIKCHIBATh CTPOCHUE CIIUPTOBKH;

— pacIo3HaBaTh OINBITHBIM ITyTEM YTJIEKHUCIIbIN ras;

— coburo1aTh npaBuia 0e30nacHoN paboThl IPU MPOBEICHUU OIBITOB;

— BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO MacCy BEILIECTB;

— BBIYUCIISATH MACCOBYIO JOJII0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

— BBIYUCIIATH AaTOMHYIO U MaccCOBYIO JIOJIO AJIEMEHTAa M0 XUMHUYECKOH (hopmyie
Ha MpUMepe BObI;

— OIpPEACIATHh YHCIO MPOTOHOB, HEUTPOHOB M 3JIEKTPOHOB B KOHKPETHOM aTOME
(u30TOMIE);



— ONpEACNATh COCTaB BEMICCTB (KAYECTBEHHBIM W KOJIMYECTBEHHBIM) IO HX
dbopmynam;

— OIKACHIBATh XUMUYECKHE PEAKIIUH, JICKAIINE B OCHOBE MOJYYEHHS CUIIMKATHOTO
CTEKIIA;

— OOBSCHSTH MOSBJICHUE KUCIOPOaa B aTMochepe 3eMu;

— ONHUCHIBATh COCTaB, CBOMCTBA, CIIOCOOBI MOTYYEHUS U MPUMEHECHHS N3y4eHHBIX
MOJMMEPHBIX MaTEPUAIIOB: TIJIACTMACC, BOJIOKOH, 3JIACTOMEPOB;

— OOBSACHSTH CBSI3b CTPOCHHUSI MOJIUMEPA C €70 CBOMCTBAMU;

— KJIACCU(PUIIUPOBATh XUMHYECKUE SJIEMECHTBI B )KMBBIX OpraHU3MaXx Ha DJIEMEHTHI
JKU3HU, MAKPO- 1 MUKPODJIEMEHTHI;

— KJacCU(UIMPOBATH BEIISCTBA HA TIPOCTHIC M CIOKHBIC, METAIIBI 1 HEMETAJLTHI,
HEOPraHUYECKUE U OPTAHUYECKNUE;

— Kjaccu(UIMpoBaTh HEOPraHUYECKUE BEIIECTBA HA OKCHJbI, KUCIOTHI, COJIH,
OCHOBaHMS,

— KJaccu(PUIMpPOBaTh MOBAPEHHYIO COJIb IO CTEMEHM YHUCTOTHI M IO CTEICHH
U3MEJIbYCHHOCTH;

— ONpEeAeNsITh TOHATUS «PAJAUOAKTUBHBIN pacmamgy, «pPaguOaKTUBHOCTHY,
«aTOMHasi SHEPTUS», «TEMIIEpaTypa ILUIABJICHUS», «TEMIIEpaTypa KUIICHUS», KUOHY,
CKPUCTALIBDY, «KPUCTAJUINYECKAs PEIICTKA», «PEareHThD), IPOAYKThl PEAKIINNY,
«PACTBOPHUTEINBY, «PACTBOPUMOCTEY, «HACBHIIICHHBINM PacTBOP», «(OUIBTPOBAHHEY,
«PUIBTPBD), «HATPEBAHUEY», «KAIbIIUHALIUSY, «BBIMAPUBAHUEY, «TUCTUIUISIUDY,
CKPUCTAIUIA3ALIUSY, «TIpecHast BOJA», «IUCTWJIMPOBAHHAS BOJA»,
«MarMaTU4eCKue  TOPHBIE  MOPOJbDY,  «OCAJIOYHBIE  TOPHBIE  IMOPOJBD),
«MeTaMOp(UUECKHEe TOPHBIE MOPOABI», «IIEPErOHKa», «KPEKUHI», «KOKCOBAHHEY,
«MOHOMEDPY, «IIOJTUMEP», «MAKPOMOJIEKYJIA;

— OIMCHIBaTh CTPOCHUE JJMHHOTO W KOPOTKOro BapuaHTOB llepmommueckon
cucteMmsl /1. . Menneneena;

— MPUBOJUTH IPUMEPHI BEIIECTB MOJICKYJIAPHOTO CTPOCHUS,

— IPUBOAUTH IPUMEPHI KPUCTATUTMYECKUX U aMOP(HBIX BEILIECTB;

— MOPUBOJUTH NMPUMEPHI UHAUBUAYAIBHBIX BEIIECTB U CMECEH U3 MOBCEIHEBHOM
JKU3HU,

— IIPUBOJIUTH IPUMEPHI BEIIECTB MPOCTHIX U CIOKHBIX, METAJUIOB U HEMETAJLJIOB,
HEOPraHWYECKUX U OPraHuYECKHUX;

— MPUBOAUTH MPUMEPHI TOKCUYHBIX BEHIECTB B BO3/IYXE;

— TPUBOJUTH MIPUMEPHI MPAKTHIECKOTO HCITOIB30BAHUS TPOIYKTOB MepepadboTKH
MIPUPOJIHOTO ra3a, He)TH U KAMEHHOTO YTJIS;

— Pa3anuyaTh CHHTETUYECKHUE U MPUPOJIHBIE MOJIMMEDHI;

— pacKpbIBATh POJIb BOJBI B OPraHU3ME YEJIOBEKA, TPOMBIILICHHOCTH U CEJILCKOM
XO3SMCTBE;



— pacKpbIBaTh 3HAYCHUE TJIIOKO3bI JIJIs1 )KUBBIX OPTaHU3MOB;
— pacKpbIBaTh CMBICI MOHATUM «IIpUPOJIa», «DU3NUECKUE Tenay, «SIBICHUS
PUPOJIBI», «ECTECTBO3HAHHEY, «ECTECTBEHHBIC HayKH», «U30TOIBIY,
«JIEMEHTApPHBIE YaCTHUIIB», «IPOTOHB, «HEUTPOHBDY, «DJICKTPOHBI», «SIIPO
aTOMa», «MacCOBOE YMCJIO», «aTOMHasi €IWHMUIIA MACChD», IOPSAIKOBBIA HOMED
DJIEMEHTAY, «QJIEKTPOHHAs 000109Ka aToMay, «TIEPUOJIUYHOCTDY,
«Ilepuonnueckas cucTeMay, «XUMUYECKas CBSI3b», KKPUCTAIUNINUECKUE BEIIECCTBAY,
«amop(HBIE BEIIECTBaY, «(OHU3NICCKUE CBOWCTBA», «XUMHUYCCKHUE SIBIICHUS,
«bU3UYECKHE SBICHUS», «PACTBOPCHUEY, KPACTBOPY;

— JEMOHCTPUPOBATh 3HAHUWE HUCTOpUM co3aaHua llepuoguueckoil CHUCTEMBI
XUMHYECKHUX DJIEMECHTOB;

— packpsIBaTh cMmbicha [lepuonnueckoro 3akoHa /. 1. Menneneena;

— OIMUCKIBATh CTPOEHUE MOJIEKYJI IO UX MOJIETISIM;

— XapaKTepU30BaTh NPEAMET U3YUCHUS] XUMUH;

— XapakTepu3oBaTh OOBEKTHI >KUBOM M HEKWBOM NPHUPOJALI W YPOBHHU HX
OpraHu3allly;

— XapakTepu30BaTh (POTOCHHTE3 KaK COCTABHYIO YacTh KPYyroBOPOTa YIJIEPOa;
— XapaKTepu30BaTh MPUMEHECHUE HEYCTOMYMBBIX (Pagu0aKTUBHBIX) aTOMOB;

— XapaKTepu30BaTh U CPABHUBATH U30TOIBI BOAOPOJIA U YIJIEPOa;

—  XapakTepu3oBaTh XUMHUYECKHH JJIEMEHT Ha OCHOBe uH(OpMaIuH,
conepxameiics B [lepuognueckoit cucreme /. . Menneneena;

— XapakTepu3oBaTh (U3NUECKUE TMPOLECCHl: IIJIABJICHHUE, KPUCTALIM3AIUIO,
HCIIapeHne, KOHACHCAIIUIO, CyOIuMaIuio (BO3TOHKY);

— XapaKTepU30BaTh 3aBUCUMOCTh (DU3UUYECKUX CBOMCTB BEIIECTB OT CTPOCHUS
BEIIIECTB;

— XapaKTepu30BaTh OCHOBHBIE KJIAaCChl HEOPraHWYECKUX BEIIECTB: OKCHJOB,
KHUCJIOT, OCHOBAHMM, COJICH;

— XapaKTepU30BaTh CBOMCTBA METAJJIOB U HEMETAJIJIOB;

— OIMUCKIBATH CIIOCO0 pa3jeieHus: BO3AyXa Ha KUCIOPO U a30T;

— XapaKTepU30BaTh 0COOCHHOCTH POCTa KPUCTAILIIOB;

— XapaKTEpU30BaTh COCTaB BO3AyXa APEBHEU 3E€MIIH;

— XapaKTepu30BaTh CBOMCTBA BO3/lyXa B CPABHECHHHM CO CBOMCTBAMM BXOJSIIUX B
HETO MHJIMBUIyaJIbHBIX BEIIECTB;

— XapaKTepu30BaTh (PH3NUECKHUE CBOMCTBA MMPOCTOTO BEIIECTBA — KUCIOPOJIA;

— XapaKTepu30BaTh MPUMEHEHHUE KUCIOPOIa;

— XapaKTepu30BaTh (PU3UUCCKUE CBONCTBA BOJIBI;

— XapaKTepHU30BaTh COCTaB U CTPOEHHUE MOJIEKYJIbI, BaKHEHUIINE (PU3UUYCCKUE U
XUMHYECKUE CBOMCTBA YIJIEKUCIIOTO ra3a U €ro poJib B IPUPOJIE;



— XapakTepU30BaTh HAXO0XJACHUE B MPUPOJE, COCTaB, (U3MUECKUE CBOWCTBA,
MPUMEHEHUE U 3HAUYCHUE JIJIS )KUBBIX OPTaHU3MOB MTOBAPEHHOM COJIH;

— XapakTepu30BaTh KAUE€CTBEHHbIH M KOJWYECTBEHHBIN COCTAB MOJEKYJIBI
TJIIOKO3bI, €€ (U3NYecKre W XUMHU4YecKkue (TopeHue U OpoKeHHE) CBOMCTBA,
MIPUMEHEHUE U HAXOXKJICHUE B IPUPO/IE;

— XapaKTepu30BaTh XMMUYECKUN COCTaB, CBOMCTBA W MPUMEHEHHWE MHHEPAJIOB:
KBaplia, Kajabl[MTa, MarHeTuTa (MarHUTHOTO >KEJIe3HSIKA), POJIOHUTA, CEPBI, 30J10Ta,
MeJIH;

— XapaKTEepU30BaTh XUMUYECKHI COCTaB, CBOMCTBA U MPUMEHEHHUE TOPHBIX MOPOA;:
[JIMHBI, [TIECKA, U3BECTHAKA, MpaMopa;

— XapakTepu3oBaTh 00pa30BaHKE U 3aJIeTaHUE B 36MHOM KOpE MPUPOJHOIO rasa,
CITAHIICBOTO Ta3a, HeTH, KAMEHHOTO yTJIsl, Topdha;

— XapaKTepU30BaTh COCTAaB MOJIEKYJIbI, CBOMCTBA U MPUMEHEHHUE METaHa;

— XapaKTepu30BaTh COCTaB, CBOMCTBA U MPUMEHEHHUE HEPTH, KAMEHHOTO YIJIA U
Topda;

— XapakTepu30BaTh OCHOBHBIC HANpPABJICHUS WCIOJIB30BAHUS U MEPEepadOTKU
He(TH, MPUPOTHOTO ra3a U KAMEHHOTO YTJIs;

— XapaKTepu30BaTh HAXOXJICHUE B MPHUPOJIC, MOJTYYECHUE, CBOMCTBA U 00IACTH
MIPUMEHEHUS] METAJIJIOB,;

— XapakTepu30BaTh COCTaB, CBOMCTBa M MPUMEHEHHE HamOOJee H3BECTHBIX
CILJIABOB;

— XapaKTepu3oBaTh COCTaB, MOJYyUYECHHUE, CBOMCTBA, MPUMEHEHUE KBApPIIEBOTO U
CUJIMKATHOTO CTEKIIA;

— XapaKTEepU30BaTh COCTaB LIBETHBIX CTEKOJI,

— XapakTepu3oBaTh IMOJYyUYECHUE, CBOMCTBA, MpUMEHEHHE Kepamuku (dapdopa,
dasiaca);

— OLICHMBATh BIUAHUE XUMHYECKOTO 3arpsi3HEHUs OKpYXKArollel cpeabl Ha
OpraHu3M YeJIOBEKa;

— TPaMOTHO OOpamAThCA C BEIIECTBAMHU B IOBCEIHEBHOW J>KM3HU; BBIMYCKHUK
MOJIYYUT BO3MOKHOCTh HAYUUTHCS:

— JCEMOHCTPUPOBaTh 3HAHWE HaWOoOJiee BAXHBIX CBEACHHA O JKU3HA W
nestenbHOCTH A. A. bekkepens, D. Pesepdopna, JI. 1. MenneneeBa, H. bopa, M.
B. JlomoHOCORBA;

— PACKpBIBATb CMBICII TTIOHATHS «BOJIOPOIHAS CBSI3bY;

— COCTaBJIATh (hOPMYJIbI BEIIECTB MO ATOMHBIM MPOIIEHTAM M COOTHOIIIEHUIO MAcC
AJIEMEHTOB;

— Ha3bIBaTh MOJIEKYJISIPHBIE BEIIECTBA MO WX (opMmysiaM: MEPEeKUCh BOJOPOA,
MOJIEKYJISIPHBIN BOJOPOJ, MOJEKYJSIPHBIA KHUCIOPOJI, 030H, MOJIEKYJISIPHBIA a30T,
MOJICKYJISIPHBIN MO, BOJIa, aMMHUAK, YTJIEKUCIBIN ra3, QyJuiepeH, MeTaH, dTUJICH,



COUPT (STUJIOBBINA CIUPT), TIUIEPHUH, YKCYC (YKCYCHAsl KUCJIO0Ta), TJII0OKO3a, caxap
(caxapoza);

— Ha3bIBaTh COCAMHEHHUS U3YUYEHHBIX KJIACCOB HEOPTaHUYECKUX BEILIECTB;

— COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIIUI MO CXeMaM PEaKInii;

— YCTaHaBJIMBAaTh MPUYUHHO-CIICJICTBEHHBIE CBS3M MEXIYy CTPOCHUEM BOJIbI U €€
(bU3UYECKUMU CBOWCTBAMU;

— HCIHOJIb30BaTh MNPHOOPETEHHbIC 3HAHUSA Il JKOJOTUYECKH TPaMOTHOIO
MOBEJCHUS B OKPYXKAIOLIEH CpeE;

— O0OBEKTHBHO OIICHHBATh HH(POPMAIIUIO O BEHIECTBAX U XUMUUYECKHUX MPOIECCaX;
— KPUTHUYECKU OTHOCUTBHCA K TICEBIOHAYYHOU MH(OpMaIuu, HeT0OpOCOBECTHOM
peKiiaMe B CpeACTBAX MacCOBOU MH(MOpMAITHH.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KouunyecTBO 4acoB
Kour IIpak
Ne HaumenoBanue pa3jaeioB u poJIb THYEC
Bce JuekTpoHHbIe (HU(pPOBBIE) 00pa3oBaTeIbHbIE PECYPCHI
n/m | TeM NPOrpamMMmbl HbIE Kue
ro
pador | pador
bl bl
BBEJIEHHE https://prosv.ru/ data/umk/8317/abochaya_programma_7 klass_2021.pdf
1
OT ATOMA 110 13 https://prosv.ru/ data/umk/8317/abochaya programma 7 klass 2021.pdf
BEIIECTBA
SKCIEPUMEHTAILHAS ) ) https://prosv.ru/ data/umk/8317/abochaya programma 7 klass 2021.pdf
PABOTA C BEHIECTBAMUA
BEIIECTBA BOKPYT HAC | 7 https://prosv.ru/ data/umk/8317/abochaya_programma_7 klass_2021.pdf
3HAKOMCTBO C 4 https://prosv.ru/ data/umk/8317/abochaya programma 7 klass 2021.pdf
MATEPUAJIAMUA
PesepBHOE Bpems 3 1
OBIIEE KOJIMYECTBO YACOB 14 1 6
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INIOYPOYHOE IINTAHUPOBAHUE

7 KUIIACC

Ne n/m Tema ypoka Bcero
Hdara OcHOBHOe coep;KkaHue YPOKa
4acoB

IIpupona. ®usznueckue Tena. ApineHus npupoasl. EcTrecTBO3HAHUE.
Bsenenue. 13 yero EcrectBennsle Hayku. [IpeameT uzydyenus xumunu. Mecto XUMHUM Cpen
COCTOUT MUP ecTeCTBEHHbIX HayK. OOBEKThI )KMBOI U HEXXUBOM MPUPOIbI. Y POBHU
OpraHU3alMK HE)KUBOW M )KUBOW MaTEpUU

ATOM — HamMeHblIas YacTHLA BelecTBa. Hen3smMeHHoCTs aTOMOB B
XUMHUYECKUX MPEBpAIICHUAX. XUMUUECKUN y1eMeHT. CUMBOJIBI aTOMOB
XMMHMYECKHX JIEMEHTOB. fnepHas peakuus. [IpoucxoxneHne 31eMeHTOB.
[Ipocteie BemecTBa. Cll0KHbBIE BEIIECTBA (XUMUYECKUE COESIMHEHMS).
Xumnueckas popmyna. Hucnopoit nuaekc. OTKPhITHE XUMUYECKHX
3JIEMEHTOB. ATOMBI YCTOMYMBBIE U HEYCTOWUUBbIE. KpyroBopoTsl aTOMOB
XMMHUYECKHX 3JIEMEHTOB B IPUpoJIe (KUCIOPOa, a30Ta U yIiIepoa).
@DOTOCHHTE3 KaK OJIMH U3 IIyTed KPYrOBOPOTa yriuepoaa

2 Beunnie aToMbI 1

PacnipeneneHne aToMOB XMMUYECKUX 3JIEMEHTOB B KocMoce (Bceenennoi,
Hame ["anaktuke, ConHeuHoit cucreme) u Ha 3emie. Bogopon u reiuit —
caMble pacIpoCTpaHEeHHbIE AIeMeHTHI BOo Beenennoii. Kucinopox — camprii
1 pacmpocTpaHeHHBIN 37eMeHT Ha 3emiie. Hanbonee pacnpoctpaHeHHbIE
AJIEMEHTHI B Pa3HbIX YacTAX 3eMiId. XUMHUYECKHE 3JIEMEHTHI B )KHUBBIX
opranmsmax: 3JICMCHTHI )KU3HU, MAKPO- U MUKPOISJICMCHTEI. brnonornuecku
aKTHBHBIC BELIECTBA

ATOMBI B KOCMOCEC, Ha
3emie U B OpraHusme

YcToliuuBsie (CTaOUIIbHBIC) U HEYCTOWYHBBIC (PaJOAKTHBHBIC) XUMUYECKUE
anemeHThl. PanqnoakTuBHbI pacnaz. PaguoaktuBHOCTE. M30TOMBLI.
[IpumeHeHne HEeyCTONYMBBIX (PaIMOAKTUBHBIX) aTOMOB. LlenHas peakius.
AtomHas sHeprus. 2KusHb u nestenbHocTh A. A. bekkepens

4 HeycroitunBbie aToMbl 1

DneMeHTapHbIe YacTULIBI (IPOTOHBI, HEUTPOHBI U SJIEKTPOHBI), KX OCHOBHBIE

5 Kak ycTpoen atom 1
XapaKTEPUCTUKHA — Macca U 3apsan. Anpo aroma. MaccoBoe 4ncio.




B3anMoCBsI3p MacCOBOTO YHCIIA C YUCIIOM ITPOTOHOB M HEUTPOHOB. ATOMHAs
eauHuna Maccel. [lopsakoBbIil HOMEp AeMeHTa. DJIEKTPOHHAs 000I0YKa
aToMa. JKu3Hsb 1 nesrenbHocTh J. Pesepdopaa

30TOMEI

XUMHYECKUN 3JIEMEHT KaK COBOKYITHOCTh aTOMOB, UMEIOIINX OJMHAKOBBII
3apan saapa. CpaBHUTEIBHBIN COCTAaB U30TOMOB BOAOPO/A U YIIepoa.
Crioco0bI 0003HaYEHN N30TOIIOB

Ucrtopus co3panus
[Tepuonnueckoi cCucTeMsl
XUMHYECKHUX 2JIEMEHTOB

Ucrtopus coznanus [lepuoandeckoi CUCTEMbI XUMUYECKUX JIEMEHTOB.
IIepnonnunocts. Ilepunoanuecknii 3akoH 1. 1. Menneneesa.
[Tepuonuueckas cucrema. XKusnb u nestenbHocts [. . Menneneena.
JemoHnctpanuu [lepuoguueckas cucremMa XUMHYECKUX JIEMEHTOB

. . MeHnaeneeBa

Crpykrypa
[Tepuonnueckoit CucTeMbl

[Tepuonnueckas cucrema /. . MenneneeBa. JIMHHBINA U KOPOTKHIA
BapuanThl lepuoanueckoit cucremsl J[. 1. Menaeneesa. [lepuonsr:
KOPOTKHE U JJIMHHBIC. [ pyIIMbl, TJIaBHbIE U TOOOYHBIE TOTPYIIIIHI.
HNudopMmanus 0 XUMHYIECKOM 3JIEMEHTe, cojaepxaniascs B [lepuoaudeckoit
cucteme /1. 1. MenaeneeBa. )Ku3Hp U 1€T€IbHOCTD

H. bopa./lemonctparuu [lepronuueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
J. 1. MeHnneneeBa

ATOMBI COEUHSIOTCS B
MOJIEKYJIBI

Monekyna. [lonsiTie 0 XUMHUYECKOHU CBsI3U. BelecTsa MOJIEKyYISPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS, UX XapaKTepucTrka. CTpoeHHe MOJIEKYI.
Mogenu MOIeKyIl: apocTepKHeBble U MaciiTabHble. MonekyspHast
Macca. [Ipumepsl BelecTB MOJIEKYJISIPHOTO CTPOEHHUS: IEPEKUCH BOAOPO/a,
MOJIEKYJISIPHBIM BOJOPO/, MOJIEKYJISIPHBINA KUCIIOPOJI, 030H, MOJICKYJISIPHBIH
a30T, MOJICKYJISIPHBIN MO/, BOJIa, aMMHUAK, YTICKUCIBIN Ta3, QyJuiepeH,
METaH, 3TUJIEH, CIUPT (3TWIOBBINA CIMUPT), IIIMLEPHH, YKCYC (YKCYCHAs
KHCJIOTA), TJII0K03a, caxap (caxaposa).

Jemonctpannn OOpasibl BEIECTB MOJIEKYISIPHOTO H HEMOJIEKYIISIPHOTO
cTpoeHusi. Moien HEKOTOPBIX MPOCTHIX MOJICKYJI (BOJIa, YIIICKUCIIBIN Ta3,
KHCJIOPOJI, BOJOPOT)

10

I"a3m1, sKHIKOCTH U
TBEP/BIC BEMIECTBA

ArperaTHbie COCTOSIHUSI BEIIECTBA (TBEPIOE, JKUJIKOE, Ta3000pa3HOe) U X
xapaktepucThka. CTpoeHHe BOJbI B TBEPJIOM, KUIKOM U ra3000pa3HOM




cocrosiHuu. Kpucrannuueckue u amopdHsie Bemectsa. Gusndeckue
IIPOLIECCHI: MIJIaBJICHNUE, KPUCTAJUIM3ALMS, UCIIapEHHE, KOHACHCALUs,
cyOonumanus (Bo3ronka). dusudeckre CBONCTBA BEIIECTBa (TemrepaTypa
IUIaBJIEHUS U TEMIIEpaTypa KUIIEHUs).

Jemonctpanuu [InaBnenue Bocka (mapaduHa) kak mpumMep Gu3HIecKoro
siBiieHUs1. Kumienue BoJbI Kak mpuMep GU3NIecKoro siBICHUS

11

Kpucrannuueckas
CTPYKTypa BELIECTBA

Kpucramnsl. Kpucrammaeckas pemerka. Monsl. Kpucrammue ckas
pelieTka moBapeHHoM conu. @opMbl KPUCTAIIOB Pa3IMYHbIX BELIECTB (KYO,
OKTa3p, 10JIeKa’ip, poMO031p, CTOI0YAThIE U MJIACTUHYATHIE KPUCTAILIIBI).
Cpoctku. dpy3sl. lennputsl. Jemonctpannn Kpucrannudyeckas perieTka
XJIOpUJA HATPUs

12-13

Knaccudukanms Bemiect

Knaccudukanus Bemects 1o cocraBy. nauBuyanbHble BosBiaTh
pasnuyMs MeXly HHAMBUYaIbHBIM BELIECTBOM U CMECHI0. 49 (YKCThIC)
BeuiecTBa U cMecu. [Ipocteie BemecTBa. C0KHbIE BELIECTBA (XMMUYECKHE
coeiMHEHUs). MeTaibl ¥ HeMeTalulbl, uX cBoiicTBa. Heoprannyeckue u
opranuyeckue BemiecTsa. OCHOBHbBIE KJIAaCChl HEOPTAHUYECKUX BELLECTB!
OKCH/Ibl, KUCIIOTHI (COJIsIHASA, CepHasi, a30THAsA, YroibHas, pochopHast), ColH,
ocHoBaHus. lllenoun. JlemoncTpanun O0pa3ibl HHIMBUYaJbHBIX BEIIECTB
(MeTaJIbl, HEMETAaJUIbl, CII0KHbIE BEIIECTBA) U cMecel (pacTBOPBI, IPAHUT).
3HAKOMCTBO ¢ 00pa3liaMy OKCHAOB, KUCJIOT, COJIEH, OCHOBAHHI

14

[IpeBpamenus
BEIIECTB —XUMUYECKHUE
peakuuun

OuU3NYECKUE U XUMUYECKUE ABJICHUA. XUMUYECKas peakius.PeareHTol u
MPOYKTHI PEAKIUU. 3AKOH COXPAaHEHUSI MacChl. Y pABHEHHE XUMHUUYECKOU
peakiuu. Koadumuentsr. [Ipu3Haku XUMUYECKUX PEAKIIH: H3MCHCHHE
1[BeTa, 00pa30BaHUE OCAJKa, BbIICJICHHE ra3a, BbIICICHNUE UK MOTJIOMICHUE
TeIula, BO3HUKHOBEHUE cBeTa. JlemoHcTpanuu ['openne BOCKOBOM
(mapaduHOBOIT) CBEYM KaK MpUMEp XUMUUecKoro spieHus. [losBnenue
oKpacku (peHondTarenHa B MPUCYTCTBHH MICIOUN (M3BECTKOBOM BOJIBI) KaK
XUMuyeckoe siBneHue. [lomyTHeHre n3BeCTKOBOM BOJIbI IPU JE€HCTBUU
YIJIEKHCIIOTO ra3a Kak XMMHYECKOe siBIeHUE. Peakuym, 1eMOHCTpUPYIOLIUE
MPU3HAKY XUMUYECKUX PEaKIUii: B3aUMO/ICUCTBUE IEPMAHTAHATA KAJIUS C
CyIb(UTOM HATPHS B KUCIION cpefie, B3aMMOJICHCTBUE XIIOPH/Ia HATPUS C
HUTPATOM cepebpa, B3auMoielicTBHE KapOoHaTa HATPHSI C COJITHOMN




KHCHOTOﬁ, BBaHMOHeﬁCTBHe XJiopyuaa aMMOHHU:A C THAPOKCUAOM HATpUs,
rOpCHUEC Maraus
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PactBopenue

PactBopenue. PactBoputens. PactBop. PactBopumocts. HackimenHbIi
pactBop. MaccoBast 105151 (IIpOLIEHTHAs! KOHLIEHTPALMsl) pACTBOPEHHOIO
BeniecTBa. JlaboparopHas nocyaa: npoOUpKU, XUMUYECKHE CTaKaHbl, KOJIOBI
(TJIOCKOTIOHHBIE C IIAPOBUIHBIM U KOHUYECKUM TYJIOBOM ), BOPOHKH,
UUIUHAPBI, MEH3YPKHU, TUIIETKH, LIIATEIH, JIOXKKH, CTYIIKU C IECTUKAMH,
BBIITAPUTENbHBIE YalIKU. JleMoHcTpaunu PacTBopbl METHOTO Kyrmopoca
pasnuuHoil KoHueHTpanuu. JlabopatopHas nocyna. JlabopaTopHslii onbIT 1.
[IpuroTtoBnenue pacTBopa nNoBapeHHO! con.JJabopaTOpHBIA ONBIT 2.
[IpurorosiaeHue pacTBOpa MEJHOTO Kylopoca
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[IpakTuueckas padora 1.
IIpocrelime XuMru4ecKue
onepanuu

[TepenuBanue xxunkoctu. OTOOP KUIKOCTH C TOMOIIBIO CTEKIISTHHOW
TpyOOUKH
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@ubTpOBaHKE

OdunbTpoBanne. PunbTpsl. M3roTornenne Gpunbrpa. Matepuaibl 1is
¢buapTpoB.3HaYCHHE (DUIBTPOBAHUS B TIOBCETHEBHOM JKU3HH.
Hemonctpanuu O6pasusl GuinbTpoB. Jlaboparopuslii oneit 3. Paznenenue
CMECH IeCKa W TOBAPEHHOM coyi HUIbTpOBaHUEM
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HarpeBanue

HarpeBanne. Crioco0s1 HarpeBanus. Kanpuunanus. O6opyaoBanue ams
HarpeBaHus: ra3oBbl€ II€UH, JJIEKTPUUECKHE N1€YH, SJEKTPOIUIUTKH, Fa30BbIE
ropesnKku U cnupToBku. JlemoHcTpauun O0opyroBaHHE AJIs HATPEBAHUS:
ANEKTPOIUINTKH, T'a30Bbl€ TOPEIKU U CIUPTOBKU. HarpeBanue xugkocreii B
CTakaHe U B IIpoOupke. Briaenenue xnopoduiuia U3 3eJ1€HOro I1McTa npu
00paboTKe ero ropsiauM 3TUIOBBIM CIpTOM.J[abopaTopHBIii OMBIT 4.
HarpeBanue Ha anekTporuutke. JlabopaTopHslit onbIT 5. CTpoeHue
IJIAMEHU CBEYH
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Beinapusanue u
KPUCTAJUTM3aLHs

BrimapuBanue. JIabopaTtopHoe 060pymoBaHue Ui BBITAPUBAHUS: Ta30Bast
ropelika, IeKTPOILINTKA, BbIapuTenbHas (hapdopoBas daiika, BoJsHas
Oanst. Auctwusiius (neperonka). JAucTHiuisiTopsl. JucTuiuiupoBanHast
Boja. Kpucramnuzanus. OcoOeHHOCTH pocTa KpucTaioB. [lemoHcTpanyu
Oo6opynoBaHue AJIsl HATPEBAHUS: SJICKTPOIIUTKH, Ta30BbI€ TOPEIKH
cnupToBKU. Kpucramumszanus HUTpaTa Kajlus IPU OXJIAXKICHUH €ro




HacbllIeHHOTro pacTBopa.JlabopaTopHslil onbIT 6. Kpucramimzanuus
KQIAWHON CENUTPHI
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[TpakTnueckas padoTta 2.
[IpaBuna paboThI co
ciuproBkoil. HarpeBanue
KUJIKOCTEN

[IpaBuia pabotsl co cnuproBkoil. HarpeBanue xunakocreii. [IpaBuia
HarpeBaHUs KUIKOCTEH
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Bo3nyx u kucnopon

Boznyx. Atmocdepa 3emnn. Xumudeckuii coctaB Bo3ayxa.CBoiicTBa
BO3ayxa. BinaxxHocTe. Kucnopon — camblii aKTUBHBIA KOMIIOHEHT BO3/1yXa.
I'openue BemecTB B Kuciopoje. OKUCIeHne KUCIOPOJOM OPraHHYeCKUX
BEIIIECTB — MCTOYHUK SHEPIHH KUBBIX OpraHu3MoB. Pa3enenne Bo3ayxa
Ha a30T u kuciopo. [Ipumenenue kucinopoaa. CocraB Bo3ayxa ApeBHER
3emuu. KauectBo Bo3yxa. TokcuuHble BemiecTBa B Bo3ayxe. O30H.
JlemoHcTpanuu JleMoHCTpalnoOHHBIN onbIT «Kucnopoa u3 TabieTok
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Bona

Boga — camoe pacpocTpaHeHHOE Ha 3eMJie CJI0KHOE BEIIECTBO.
Kpyrosopor Bozibl Ha 3emiie. ArperaTHble cocTosiHUs BoAbl. [IpecHas Boza.
JuctrimupoBanHas BoJa. Bojia — OCHOBHOM KOMIIOHEHT BCEX JKHUBBIX
opranu3moB. Bosia B opranusme yenoBeka. Poiib BOJbI B IPOMBIIIIIEHHOCTH
U CeJIbCKOM Xo3siiicTBe. CTpoeHHe MOJIEKYIIbl BO/Ibl. MoJieKya BOJIbl Kak
nunoib. BogopoaHas cBs3b U ee BIUSHUE HA (DU3NMYECKHe CBOMCTBA BOJIBI.
Boja — BakHEHWIINK paCTBOPUTEIIb
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VYriexkucisli rasz

VYTIIIeKuCbli ra3: COCTaB U CTPOCHHUE MOJIEKYJIBI. ATperaTHble COCTOSIHUSA U
¢u3nvecKkre CBOMCTBA YIICKUCIIOTO ra3a. PacTBOPUMOCTD yIIIeKUCIOro ra3a
B BOJIE. YTOJIbHAs KUCIIOTA. XMMUYECKasi aKTUBHOCTh YIJIEKHUCIIOTO Trasa.
Ponb yriiekuciioro rasa B npupoze. YTJIEKUCIIbIN Ia3 — «ITAPHUKOBBINA rasy.
Poct copep:xanust yrnekucnoro ra3za B atmocgepe. [Ipoueccel, mpuBosiime
K BBIJICJICHUIO YTIIEKHUCIIOTo raza B arMmocdepy. KauecTBeHHast peakuus Ha
YIJIEKHUCIIBIN Ta3.

HCMOHCTpaHI/II/I KauecTBeHHas pCaKuug Ha yTJ'IeKI/ICJ'IHﬁ ra3
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HOBapeHHaH COJIb

IToBapennast conb — xsopuj HaTpus. PU3nyecKre CBOMCTBA MOBAPEHHOU
coJIi. 3HAUE€HHE IOBAPEHHOM COJIM JUIsl )KUBBIX OopraHu3moB. Haxoxnenue
MOBapeHHOM coyit B ipupoe. [Ipumenenne nosapenHou conu.Kamennas




coJib (ranur), ee go0bua. [loBapeHHas coJib B MOPCKOM BOJIE M COJISTHBIX
o3epax. Camocanounas coib. Kiaccudukaius noBapeHHoOM COIU 10
CTETICHU YUCTOTHI M IO CTEIICHU U3MENIbYCHHOCTH. MoiupoBaHHasl nMumieBas
COJIb.

HCMOHCTpaHI/II/I KpI/ICTaJ'IJ'II/ILICCKaH pEeUICTKA XJIOpHU A HATPpUA
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I'nmroko3a

['mrok03a — camblil U3BECTHBIN MIPEICTABUTEND YIIIEBOAOB. Dopmya
TH0KO03bl. PU3MYECKHE CBOMCTBA TJIFOKO3bl. PACTBOPUMOCTD IJIFOKO3bI B
BoJie. [IpruMeHeHne rioK03bl B KOHAUTEPCKOW MPOMBIIIJIEHHOCTH.

I'11r0K03a — OCHOBHOM MCTOYHHK SHEPTUH KUBBIX OPraHU3MOB. A3pOOHOE U
aHa’POOHOE OKUCIICHHE IITIOKO3bL. [ JIMKOTeH M Kpaxmasl Kak UCTOYHUKU
TJTFOKO3bI B )KMBBIX OpraHu3Max. bposkeHue u ero npuMeHeHue 1J1st
MOJYYEHUS MTUILEBBIX MPOLYKTOB.

Jlemonctpanuu OOpa3sibl TIIIOKO3bI, CaXapo3bl, Kpaxmasia
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MuHepainsl ¥ TOpHBIE
IIOPOJIbI

Munepansl. 'opHble TOpoabl. XMMUYECKUNA COCTaB MUHEPAJIOB: KBAapLa,
KaJIbLIUTa, MarHeTUTa (MarHUTHOTO JKEJIE3HIKa), poloHUTa. ['opHbIE
MOpOJIbl: MarMaTHYeCKue, 0caJJouHble, MeTamopduueckue. [ T1MHa, necoxk,
M3BECTHSK, MPaMOp: COCTaB, CBOMCTBA, IPUMEHEHUE. [3BeCcTh HerameHas u
rameHas: IojiydeHue u npumeHenue. M3BecTkoBas BoJa U U3BECTKOBOE
MOJIOKO.

Hemoncrpannu Kosnexuus «MuHepaisl 1 ropHble opoash». Koymexkuys
«PaznaTounble 00pa31bl MOJIE3HBIX UCKOMAEMBbIX U MeTauoB». Komnekuus
«KBapu B mpupojie». [IpurorosiieHre U3BECTKOBON BOJBI
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I'oproune BemecTna: ras,
He(Th, YTOlb

[Ipuponusii ra3, ero cocraB. MeraH: cocTaB MOJIEKYJIbl, CBOMCTBA U
npumeHenne. Hedto: cocras, cBoiicTBa, mpumenenue. [locnencTeus
pasnuTHs HepTH HA BOJIHBIE MOBEPXHOCTU MOpel U okeaHoB. [lepepaboTka
He(TU: TIEperoHKa U KpeKHHT. [IpoayKThI mepepaboTku HepTH U X
npuMeHenue. HeTb, mpupoaHblil ¥ cIaHIeBbIN ra3, Oypblil 1 KAMEHHBII
yroib, Top: nx 00pa3oBaHue U 3aJ€raHue B 3€MHOM KOpe. AHTPAIIUT.
KokcoBanue yrus. [IpoaykTsl KOkcoBaHUS (KOKC, KAMEHHOYTOJIbHAsA CMOJIa
Y CBETWJIbHBIN (KOKCOBBII) ra3) u ux npumeHenue. [Ipumenenue Topda.




Hemonctpauuu Komnekuus «HedTs 1 mpoayKThI ee nepepaboTKm».
Komnexmust «kKameHHBIH yroiib ¥ MPOAYKTHI ero nepepadboTku». Komnekuus
«Topd 1 IPOAYKTHI €ro nepepaboTKu»
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MeTaisl 4 CIIJIaBbI

Meraiuel. [IpeacraBuTenu MeTaaioB — KeJe30, MEb, AITFOMUHUMN, IUHK,
0JIOBO, CBUHEI], cepeOpo, 30J10TO, IIaTUHA, PTYyTh. OKHCIEHUE KUCIOPOIOM
Bo3ayxa. CpoiicTBa MetamioB. [nactuunocTs. Tarydects. CriiaBbl
(TypamroMuH, 4yTyH, CTajlb, JaTyHb U OpOH3a): COCTaB, CBOMCTBA,
npuMenenue. [IpompinuieHHas J00bIYa METAJUIOB U3 PY/: MOJIyYCHUE [TUHKA
13 IMHKOBOM OOMaHKM M YyryHa U3 JKeIe3HOU pyasl. MeTaisl,
HaxoJAIIHUECS B MPUPOJIC B CAMOPOJIHOM BHJIE: 30JI0TO U TIJIaTHHA.
[IpuMeHeHne MeTaIlIOoB.

Hemonctpauuu Konnexkuus « AntoMuHuN U ero crutaBsy.Komiekuus
«Keneso u ero cruaBb». Komneknus «Pa3gaTounbie oOpa3ibl OJIE3HBIX
HCKOIIAeMbIX U MeTaJ10BY. Kosmekuys «YyryH u craiaby
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Crexkiio

Crexna kak amopdubie Tena. KBapiieBoe 1 CHIIMKaTHOE CTEKJIO: COCTaB,
MOJTy4Y€HUE, CBOMCTBA. [lomyueHrne BEICOKOXYI0KECTBEHHBIX U3ACIIHIA
PYUYHBIM BbIAYBaHUEM U3 cTeki1a. OKpacka CTEKOJI HOHAMH METAJLJIOB.
CMmanbThl — riyleHsle (Henpo3paunble) cTekia. Ku3Hb U AesITebHOCTD
M. B. Jlomonocoga. [IpumeHenune cTeko.

HCMOHCTpaHI/II/I KOJ'IJ'ICKI_II/IH «CtexJio u U3ACIINA N3 CTCKIIA»
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Kepamuka

Kepamuxka (dapdop u dasne): cnocod nonydenus, cBoicTpa. [ mazyps.
[TpuMeHeHHE KepaMUKH.

Hemonctpanuu Komnexkmnus o6pasios dhapdopa, pasHca, 000 KEeHHOU
TJIMHBI
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[Tonmumepsr

[Tonmumepsl. O6pazoBaHuE OJIMMEPOB U3 MOHOMEPOB. MakpoMOJIeKyIIa.
Bupl moanMepoB: TUIaCTHKY (TTOTUATUIICH, TIOHUITPOIHIICH,
MOJIMKApOOHATHL, TE(IIOH, MOIUITUIICHTEpedTaANIAT), S7aCTOMEPHI (KaydyKH,
pe3rHa), noJIuMepHbIe BOJIOKHA. OCOOEHHOCTH MOIYYEHUS OJTUMEPOB, UX
npuMeHeHre. CHHTETUYECKUE ¥ TPUPOTHBIC MTOIUMEpHI. JleMoHCTpauu




Komneknust «[Tnactmaccen». Komnekius «Kaydyk u npoayKThl €ro
nepepadotkny. Komiekius «BosiokHay

37 Ob6o61matomiee 1 Brinmonnenue ynpaxHeHuH, MO3BOJSIONINX CUCTEMATU3UPOBATh U 0000IIUTH
[IOBTOPEHHE MOJTYYEHHBIC 3HAHUS 110 KYPCY

33 Hrorosoe TectupoBanue | 1 KoHTpoJib 3HaHU# 110 KypCcy

34 Pe3epBHbIil ypok 1

OBLIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME
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YUYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYEHUKA

1. «Xumusa. Benenue B mpeamer. 7 kmacc» (aBropel: B. B. Epemun,

A. A. [Ipo3nos, B. B. JIyaun). — M.: [Ilpoda, 2023 1.

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA
Meroaunueckoe rmocobue k nponeaeBTuueckomy kypcey B. B. Epemuna,
A. A. [Ipo3noga, B. B. Jlynuna «Xumus. BBenenue B mpeameT. 7 Kitaccm:

meTtoaudeckoe mocodbue / B. B. Epemun, A. A. Jlpo3nos, . 10. Kepumos,
B. U. Maxonuna, O. lO. Cumonoga, 1. B. Epemuna. — M.: JIpoda, 2020.

HNUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

bu6mmoreka IJOK

POIII

MDOII

Sxnacc

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

Ob6opynoBaHne HEHTPA eCTECTBEHHO-HAYYHOM U TEXHOJIOTMYeCKOM
HanpaBJieHHOCTH «Touka pocray»

YYEBHOE OBOPYJIOBAHUE
JlabopatopHoe 000py/10BaHUE

OBOPYJIOBAHUE JUUIS1 IIPOBEJNEHN JIABOPATOPHBIX, IIPAKTUYECKHNX
PABOT, IEMOHCTPALIM

[IpoexTop. HoyTOyKk.






























