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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma (akyapTaTUBHOTO Kypca 1Mo XMMUHU (6a30BbIH YPOBEHB)
Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHMs COCTaBJeHa Ha OCHOBE TpeOOBaHUM K
pe3yibTaTaM OCBOCHMS OCHOBHOM 0Opa30oBaTelbHON MpPOrpaMMbl OCHOBHOIO
obmero odpazoBanuss MAOY CI Ne 7, mpencraBnenusix B8 ®I'OC OO0, B Tom
gyucie paboyeil mporpaMMbl BOCIUTAHUS C HCIOJb30BAHHEM COBPEMEHHOTO
o0opyaoBaHUS LIEHTpa €CTECTBEHHO-HAYYHOU u TEXHOJIOTUYECKOMN
HarpaBieHHoCcTH «Touka pocTtay, cozganHoro Ha 6aze MAOY CII Ne 7.

Ha ©0aze mumentpa «Touka pocra»  obecrmeunmBaeTcsi  peanu3alus
00pa30BaTEeNbHBIX MPOrPAaMM  €CTECTBEHHO-HAYYHOH U  TEXHOJOTHYECKOH
HaIpaBJIeHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUHM C  TPEOOBAHHUSIMU
3aKOHOJATEIbCTBA B cdepe o00pa3oBaHusi M C Y4ETOM PEKOMEHJAlUN
denepanbHOrO Oneparopa yueOHoro npeaMera « XUuMus».

Hcnonb3oBanne obopyaoBaHus leHTpa «Touka pocTa» Mpu peanusanuu
JTaHHOU pabouell mporpaMMBbl O3BOJISIET CO3AaTh YCIOBUSL:

* JIJISl pPACIIUPEHUS COIEPKAHUS IIIKOJIBHOTO XUMHUYECKOTO 00pa30BaHus;

* s TIOBBINICHWS] TO3HABATEIbHOM AaKTUBHOCTH OOydYarommxcs B
€CTECTBEHHO-HAYYHOI 001acTH;

* A pa3BUTHs JHYHOCTH peOeHKa B Tpolecce OOy4YeHHS XHUMHHU, €ro
crocoOHOocTeM, (opMUpOBaHMS ©  YAOBJICTBOPEHHUS COIMATBHO 3HAYHUMBbIX
WHTEPECOB U MOTPEOHOCTEN;

* nnsi paboThl ¢ OAApEHHBIMU IIKOJIBHUKAMH, OPTaHWU3AIMA WX PA3BUTHUS B
Pa3JIMYHBIX 00JACTAX 00pa30BaTEIbHON, TBOPUECKON JEATCIBHOCTH.

[Ipumenss obGopynoBanue meHTpa «Todka pocTay Ha ypokax, ydaruecs
CMOTYT BBITIOJIHUTH JIa0OpaTOpPHBIE PabOTHl U DKCHEPUMEHTHI MO MPOrpaMMme
(bakyIbTaTUBHOTO Kypca.

@akyJIbTaTUBHBIA KypC «XuMus. BBenenue B mpeaMeT. 7 KIacey SBIISIETCA
IpONEAEBTUUECKUM KypcoM Y4eOHOro mpeameTa «XUMUs» Ha YPOBHE OCHOBHOTO
o01iero 00pa3oBaHus M CTABUT CBOEH 11€JIbI0 CHOPMHUPOBATH YCTOMUMBBINA HHTEPEC
K JaJbHEWIIEMY U3Yy4YeHUI0 YyuyeOHoro mpeamera «Xumusy. OOyyarouuecs
MOJTy4aT BO3MOXKHOCTh OCMBICIHTh MECTO XHUMHH CpPEId eCTECTBEHHOHAYUYHBIX
JTUCIHIUIAH, TTO3HAKOMHUTHCS C MPEIMETOM U3YYEHHUS XMMHUH, U3YYUTh OCHOBHBIC
Hanbosiee BaKHbIE XUMHUYECKHUE TEOPUHU U 3aKOHBI, & TaKKe MOCMOTPETh Ha MUP
00BEKTOB MaTEPHAILHOTO MHpPA TJIa3aMU XUMHKA.

PabGouas mporpamma peanusyercs Ha ocHoBe YMK B.B.JIyHuHa, koTopbIii
BKIIIOUEH B (heqepanbHbIid epeYeHb YUeOHUKOB, AOMYIIEHHBIX K UCIOIB30BaHUIO
IPU peaTH3aIlii UMEIONUX TOCYAapCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTEIbHBIX
IporpaMM  HAYaJlbHOTO OOINETr0, OCHOBHOTO OOIIEro, CpeaHero OOIIETro
oOpa3oBaHUs OpraHU3alUSIMH, OCYIIECTBISIOIUMHU o0Opa3oBaTeNbHYIO

JEATEIbHOCTh U YCTAHOBJIEHUS NPEIEIBHOI0 CPOKA UCIOIB30BAHMS UCKIHOYEHHBIX
yueOHukoB" (Ne 858 ot 21.09.2022 1.).



VY4eOHbIil TIaH 00pa30BaTENBHOTO YUPEXKIEHUS MpeaycMaTpuBaeT H3y4YCHHE
(bakynbTaTUBHOTO Kypca Ha 0a30BOM ypoBHE B / kiacce. OOlee 4uClIo 4acos,
PEKOMEHIOBAaHHBIX JIJIS M3ydeHus Kypca—34 vaca (1 yac B Hememro).

COJEPKXAHUE OBYUYEHUA

7 KIIACC

BBenenue

[Ipupoma.  ®usmyeckue Ttema. fBnenus  npupoxasl.  EcTecTBO3HaAHUE.
EcrectBennbie Hayku. IIpeamer w3ydenus xumuu. Mecto xummm cpeau
€CTECTBEHHbIX HayK. OOBEKThl JKMBOM M HEXUBOM NPHUPOABL. YPOBHU
OpraHU3aly HEXKUBOM U JKUBON MaTEpUU.

Ot aToma 10 BeuecTBa

ATOM — HauMeEHbIIAas 4YacCTULA BellecTBa. HEM3MEHHOCTh aTOMOB B XUMHAYECKUX
MpeBpalieHusIX. XUMHAYECKHM 3yeMeHT. CHUMBOJBI aTOMOB XMUMHYECKHX
2JIEMEHTOB. SlnepHas peakuus. IIpoucxoxaenue snemeHToB. [IpocTeie BemecTsa.
CrnoxHble BelleCcTBAa (XMMUYECKHUE COEOUHEHMs). Xumudeckas ¢dopMmya.
Yucnosoil uHAEKC. OTKPBITUE XUMHUYECKUX DJIEMEHTOB. ATOMBI YCTOMYUBBIE U
HEeyCTONYMBBIE. KpyroBOpoThl aTOMOB XHWMHYECKHMX 3JJIEMEHTOB B IIPUPOJIE
(xucnopoaa, azoTa u yriepoja). POTOCUHTE3 KaK OAMH M3 IMyTeH KPyroBOpoTa
yriepoza.

Pacnipenenenne aToMOB XUMHUUYECKHUX AJIEMEHTOB B kocMmoce (Bcenennoit, Hamei
[NanakTtuke, ConHeyHoil cucreme) u Ha 3emie. Bomopoa u renmii — cambie
pacnpoCTpaHEHHbIE 3JeMEHThl BO Bcenennou. Kwuciopon —  cambiid
pacnpocTpaHeHHbIN 1eMeHT Ha 3emuie. Haubomnee pacmpocTpaHeHHbIE 3J1IEMEHThI
B pa3HBIX 4YacTAX 3€MJIM. XUMHUYECKHE DJIEMEHTBl B JKMBBIX OpraHU3Max:
DJIEMEHTHl JKM3HH, MAaKpO- M MHMKPOIJIEMEHTHI. bBHOJIIOrMYECKH aKTHUBHBIE
BEILIECTBA.

YcroituuBble (CTaOWIbHBIE) M HEYCTOWUYMBBIE (PAAUOAKTUBHBIE) XHUMHYECKUE
aneMeHThl. PagnoaktuBHbIN pacnan. PagnoaktuBHOCTh. M30TOmbl. [lprimMeneHne
HEYCTOMUMBBIX (paAMOaKTUBHBIX) aToMOB. llenHas peaknus. ATOMHAasE SHEprusl.
Kuznb u nearensHocTh A. A. bekkepens.

DneMeHTapHble YacTUIlbl (MPOTOHBI, HEUTPOHBI U DIJIEKTPOHBI), UX OCHOBHBIE
XapaKTEpUCTUKH — Macca U 3apsa. Aapo aroma. MaccoBoe uncio. B3auMocBssb
MacCOBOT'O YHUCJIA C YHCIOM IPOTOHOB U HEUTPOHOB. ATOMHAsl €IMHHIIA MACChl.
[TopsiakoBBEI HOMEp OdJIEMEHTa. OJEKTpOHHas o00ojiouka aroma. JKu3Hb u
JeaTelbHOCTh J. Pesepdopaa.



XUMHUYECKHUM JIEMEHT KaK COBOKYITHOCTh aTOMOB, UMEIOIINX OJWHAKOBBINA 3apsi
sanpa. CpaBHHUTENBHBIN COCTaB HW30TOMOB Bojopoaa W yriaepoma. CmocoOsl
0003HaYEHUS U30TOTIOB.

Uctopusi cozmanua Ilepuoguyeckoil CHUCTEMBI XUMHYECKMX  DJIEMEHTOB.
ITepuoanunocts. [lepuonnueckuit 3akox 1. . Menneneena.

[lepnommueckas cucrema. JKuzep wu  pesrensHocTh 1. . Menneneena.
[lepnomnueckas cucrema Jl. 1. Menneneesa. JJnMHHBIA 1 KOPOTKUM BAPHUAHTHI
ITepuomnueckon cucremsl . 1. Menneneesa. [lepuoapl: KOpOTKUE U JJIMHHBIE.
['pynmbl, rnaBHbIE W TOOOYHBIE TOATpynmnbl. MHpopmaius o0 XUMHYECKOM
aneMeHrte, coaepxkamasics B llepumommueckonn cucreme JI. WM. Menneneesa.
Kuznp u nearensHocts H. bopa.

Monekyna. IlonaTne O XHMMHMYECKOM CBs3M. BemecrBa MOJEKYISPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHMS, UX Xxapakrepuctuka. CtpoeHue moliekys. Mojenu
MOJIEKYJI: IIapOCTepKHEBbIE U MaciiTaOHble. MoinekymnsipHas macca. [Ipumepbr
BEIIECTB MOJICKYJISIPHOTO CTPOCHUA: MEPEKUCh BOJOPOAA, MOJICKYISPHBINA
BOJIOPOJ, MOJIEKYJISIPHBIA KHACJIOPOA, 030H, MOJICKYJISIPHBIN a30T, MOJIEKYJISIPHBIN
noj, BOJAa, aMMMaK, YIJICKUCIBIA ra3, QyJUiepeH, MeTaH, JTUJIEH, CIUPT
(3TUIIOBBIM CNUPT), TIMIEPUH, YKCYC (YKCyCHasi KHCIOTa), TJIIOKO3a, caxap
(caxapo3za).

ArperaTHble COCTOSIHUS BelIeCTBa (TBEpAOE, >KUJAKOE, Ta3000pa3HOE) M UX
xapaktepuctuka. CTpoeHue BOJIBI B TBEPIOM, KUIKOM U Ta3000pazHOM
cocrosinud. Kpucramnuyeckue u amopdHbie BelecTBa. OU3NYecKue MpoIecCh:
IUIaBJICHUE,  KpUCTAJUIM3alus, HCHapeHue, KOHJACHCAIus,  CyOimmarius
(Bosronka). ®dwusnyeckue CBOICTBAa BeliecTBa (Temmeparypa IUIaBICHUS
U TeMmIeparypa KUIECHHUs).

Kpucramnel. Kpucramnmueckass pemerka. Mossl. Kpucramnumyeckas pemierka
noBapeHHoi coym. POpMbI KPUCTAJIOB Pa3IMYHBIX BeIECTB (KyO, OKTa’ap,
oeKa’ip, poMO03/p, CTOJIOYAThle M IUIACTUHYATBhIE KpHUCTAIIbI). CpOCTKH.
Hpy3sbl. JleHnpuTsl.

Knaccuduxkanus BemecTB no coctaBy. MHauBuayanbHble (UUCTHIC) BELIECTBA U
cmecu. IIpocteie BemiecTBa. ClOXKHBIE BEIIECTBA (XUMUUYECKUE COCAMHEHUSA).
Meramnbel ¥ HeMeTaulbl, WX CcBouMcTBa. Heopranumyeckne W OpraHUYECKHUE
BemiecTBa. OCHOBHBIE KJIACChl HEOPTraHWYECKUX BEIIECTB: OKCHUJIbI, KHUCIOTHI
(consHasi, cepHas, a3oTHas1, yrojibHas, ocdopHas), conu, ocHoBaHus. Lllenoun.
OU3UYECKUE W XUMHYECKHE SBJICHUSA. XUMHYECKas peakuus. PeareHTel u
MPOAYKTHl pEaKIuU. 3aKOH COXPAaHEHUSI MacChl. YPaBHEHHE XHMHUYECKOU
peakiuu. Koaddumuentol. [Ipu3Hakn XUMHYECKUX PEAKIWNA: U3MEHECHHE IIBETA,
oOpa3oBaHHE OCaJKa, BBIJICTICHUE Ta3a, BBIICIICHUE WJIM TMOTJIONICHUE TEIlIa,
BO3HUKHOBEHHUE CBETA.



JemMoHCTpanun

[lepuognueckas cucrema J[. WM.  MengeneeBa. OOpasubl  BEIIECTB
MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTpoeHusA. Moaenun HEKOTOPBIX INMPOCTHIX
MOJIEKyn (BOJa, YIVIEKHCIBIM Ta3, KuCIopoi, Bojxopox). IlnaBneHune Bocka
(mapaguHa) kak npumep (U3NYECKOro siBieHUsA. KureHue BOABI Kak MpUMeEp
¢usnueckoro sBiaenus. Kpucrammudeckast perierka xjopuaa HaTpus. OOpasibl
WHIUBUIYAIbHBIX BEIIECTB (METayulbl, HEMETAaJUIbl, CJOXKHBIE BEIIECTBA) W
cMmecel (pacTBOpbI, TPAHUT). 3HAKOMCTBO C 00pa3liaMHu OKCUAOB, KUCJIOT, COJIEH,
ocHOBaHuil. ['opeHne BockoBoil (mapauHOBO) CBEUH KAK MIPUMEP XUMHUECKOTO
spneHus. IlosBiaeHne okpacku ¢eHonpTanenHa B MPUCYTCTBUM UIEJIOYU
(M3BECTKOBOM BOJIbI) KaK XMMHUUYECKOE siBJieHUE. [loMyTHEHHE M3BECTKOBOM BOJbI
IIpU  JEUCTBUM YIJIEKUCIOrO Ta3a Kak XHMHUYECKoe sBieHue. Peaknun,
JEMOHCTPUPYIOIIME  NPHU3HAKM  XMMHUYECKMX  PEakUMid:  B3aWMMOJCHCTBUE
NepMaHraHaTa Kajus C CyJIb(UTOM HaTpUs B KHCIOW cpene, B3auMOJCHCTBHE
XJIOpUJa HATpUs C HUTpATOM cepedpa, B3auMMOJEHCTBHE KapOoHaTa HAaTpus C
COJISTHOM KMCJIOTOW, B3AaUMOJAECHCTBHE XJIOPUJIAa aMMOHHUS C THIPOKCHIIOM HATpHS,
TOPEHUE MArHusl.

JKCIMePpUMEHTAIbHAA Pa00Ta C BelleCTBAMHU

PactBopenue. PactBopurens. PactBop. PactBopumocts. HacelmeHnHslli pacTBop.
MaccoBass nonst (OpOUEHTHAs KOHIIEHTPALMs) pacTBOPEHHOIO BEIIECTBA.
JlaGoparopHas nmocyza: NpoOUpPKU, XUMUYECKUE CTaKaHbl, KOJIOBI (IJIOCKOIOHHBIE
C IIAPOBUAHBIM U KOHHUYECKUM TYJOBOM), BOPOHKH, LMJIMHAPBI, MEH3YpKH,
IUIIETKH, IUMATENM, JIOKKH, CTYINKHA C IECTUKAaMH, BBIIAPUTEIbHBIC YallKH.
OunbTpoBanue. Ounbtpel. 3rorosnenue ¢uiastpa. Marepuansl 11t GUIBTPOB.
3HaueHne QUIBTPOBAHUS B MOBCETHEBHOM KU3HHU.

HarpeBanue. CnocoObsl HarpeBanusa. Kampuunamus. OOopynoBaHue s
HarpeBaHMs: Tra3oBbIE IE€YH, SJIEKTPUYECKHUE II€YM, DJIEKTPOIUIMTKH, Ta30BbIE
TOPEJIKU U CIUPTOBKH.

BoeimapuBanue. JlabopaTtopHoe 00OpydoBaHME [JISi BbIIAPUBAaHUA: Ta30Bas
ropenka, 3JeKTPOIUIUTKA, BbIapuTenbHas (apdopoBas yamika, BojasiHas OaH.
Huctunnsuust  (neperonka).  Juctwmisgtopel.  JMCTHIIMpOBaHHAas — BOJA.
Kpucramnuzanus. Oco6eHHOCTH pocTa KPUCTAIIJIOB.

JemoHcTpanuu

PacTtBOpsl MeIHOTO Kymopoca pa3ivyHON KoHUeHTpanuu. OO0pas3isl (GUIbTPOB.
O6opynoBaHue Ui HarPEBAHUS: FIEKTPOIUIUTKH, Ta30BbIE TOPEIKU U CIUPTOBKHU.
HarpeBanue xugkocteil B crakaHe u B npobupke. Breigenenne xmopoduma u3
3€JIEHOTO JIMCTa Tpu  00pabOTKE €ro TOpPSYUM  OTHIOBBIM  CIIUPTOM.



Kpucraimsanusa HUTpaTa Kajaus IPU OXJIAKIEHUHM €r0 HACBIIEHHOTO PacTBOPA.
JlabopaTopHbIe ONbITHI

Jlabopatopubiii  ombIT 1. IIpurotoBneHne pacTBOpa IMOBAapEHHOM  COJM.
JlabopatopHubiii  ombIT 2.  [IpuroToBieHne pacTBOpa MEIHOTO KymHopoca.
JlaGoparopubiii onbIT 3. Pasnenenwe cMecw Iiecka W MOBapeHHOM COJIH
buIbTpOBaHUEM.

JlabopaTopHslil onbIT 4. HarpeBanue Ha 3JIEKTPOIUIUTKE.

JlaGopatopHhslit onbIT 5. CTpoeHUE MJIaMEHH CBEUH.

JlaGopatopusiit onbIT 6. Kpuctamuzanus KaTuitHON CEeIUTPHI.

BemecTBa BOKpYr Hac

Bozayx. Atmocdepa 3emmn. XuMmuueckuii coctaB Bo3ayxa. CBOICTBa Bo3myxa.
Bnaxxnocts. Kucnopon — camblii aKkTUBHBIM KOMIIOHEHT Bo3ayxa. lopeHue
BEIIECTB B Kuciopoje. OKUCIEHUE KUCIOPOJIOM OpPraHUYECKUX BEIIECTB —
WCTOYHHK DSHEPTUM KUBBIX OpraHu3moB. Paznenenue Bo3ayxa Ha a3or
u kucimopoa. Ilpumenenne xucinopoma. CocrtaB BoO3ayxa JAPEBHEW 3eMilH.
[losiBnenue kuciopoga B armocdepe 3emnu. KauectBo Bozmyxa. TokcuuHbIE
BelIecTBa B Bo3ayxe. O30H.

Bonia — camoe pacnpocTpaHeHHOE Ha 3eMJjie CI0XKHOe BemecTBo. KpyroBopor
BOJIBI Ha 3emuse. ArperaTtHble  cocTosiHAs — Boabl. llpecHas  Boxa.
JuctunnupoBanHass Bojga. Boma — OCHOBHOM KOMIIOHEHT BCEX JKHMBBIX
opranu3moB. Boga B opranusme uenoBeka. Posib BOJAbI B IIPOMBILIJIEHHOCTH U
CelIbCKOM Xo03siiicTBe. CTpoeHue MOJIEKYJbl BOAbl. MoOJIeKyJia BOJIbl KaK JIUIOJIb.
BomoponHas cBs3p M ee BiHMsSHHE Ha (U3WYSCKUE CBOMCTBa BOJABL. Boma —
BAKHEUIIIMI PACTBOPUTEND.

VYTIeKnucnpli ra3: COCTaB M CTPOEHHUE MOJIEKYJIbl. ATpEraTHble COCTOSIHUS WU
bu3nYecKue CBOWCTBA YTIJIEKUCIOTO raza. PacTBOPHMMOCTH YTJIIEKHUCIOTO raza B
BOJIC. YTOJbHAs KHUCJIOTAa. XUMHYECKass AKTUBHOCTb YTJIEKUCIOro rasa. Poib
YIJIEKUCJIOTO Ta3a B MPUPOJAE. YTIJEKUCIBIA ra3 — «IapHUKOBBIM rasy». Poct
colepKaHMsl yriekuciaoro raza B atMmocdepe. Ilporecchl, mpuBOAsIIHE K
BBIJICJICHUIO yTJIeKuciaoro raza B atMmocepy. KauecTBeHHass peakuus Ha
YIJIEKUCIIBIN Ta3.

[ToBapennas conp — xyopua HaTpus. Guznueckue cBOMCTBA MOBAPEHHOW COJIH.
3HayeHUEe TOBAPEHHOM COJIA IS JKMBBIX OpraHu3MoB. HaxoxkneHue noBapeHHON
cosiu B mipupone. [Ipumenenue noBapeHHoi conu. KameHHas cojib (rajaur), ee
noObrva. [loBapeHHast coyib B MOPCKOM BOjle M CONISIHBIX o3epax. CamocangouHas
conb. Knaccudukanmsi moBapeHHOM COJIM MO CTETEHH YUCTOTHI U TIO CTENECHU
n3MeNbueHHOCTU. MoinpoBaHHAas NMUILIEBast COJIb.



I'mroko3a — caMblil U3BECTHBIM NPEACTABUTEND YIIIEBOAOB. DOpMyIIa TIIFOKO3BI.
du3nyecKkne CBOMCTBA INIIOKO3bl. PacTBOPpMMOCTH IitoK03bI B Boje. [IpuMenenune
[JIFOKO3bl B KOHAUTEPCKOW NMPOMBIIIJIEHHOCTH. [ 110K03a — OCHOBHOM HMCTOYHUK
HHEPrUM JKUBBIX OPraHU3MOB. A3pOOHOE M aHa’pOOHOE OKUCIEHHE TJIFOKO3BI.
I'ukoreH m kpaxMail Kak MICTOYHUKH TJIIOKO3BI B )KUBBIX OpraHu3Mmax. bpoxenue
Y €ro NPUMEHEHNE IS TTOJIYYEHHUs UIIEBBIX POAYKTOB.

Munepanbel. ['opHble mnopoabsl. XUMHYECKHMH COCTaB MHMHEPAIOB: KBapua,
KaJbl[UTa, MarHeTuTa (MarHUTHOTO >KEJE3HsKa), poJoHMTA. ['OpHBIE MOPOABL:
MarmMaTU4yecKue, OcagouHble, MeTamopduueckue. [JMHA, NECOK, H3BECTHSK,
MpaMop: COCTaB, CBOMCTBa, IpUMeHeHue. l3BecTb HerameHas M TranieHas:
IIOJIyYeHHEe U TIpuMeHeHue. I3BecTkoBas BOJa W HM3BECTKOBOE MOJIOKO.
[Ipuponsslii ra3, ero cocraB. MeTaH: COCTaB MOJEKYJbl, CBOWCTBA U
npumenenue. Hed1b: cocraB, cBoiictBa, npumeHeHue. llocnenctBus pasnurus
He(pTH Ha BOJHBIX MOBEPXHOCTIX MoOped u okeaHoB. llepepaGoTka HedTH:
neperoHka u KpekuHr. [Ipoaykrsl nepepaboTku HeTH U ux npuMmeHeHue. Heds,
IPUPOAHBIA U CIIAHLIEBBIN ra3, OypbIil U KAMEHHBIA YTroJib, TOpd: UX 00pa3zoBaHue
U 3aimeraHne B 3eMHOM Kope. AHTpauuT. KokcoBanue yrus. IIpomykrsr
KOKCOBaHUS (KOKC, KAMEHHOYTOJIbHasi CMOJIa M CBETHJIbHBIA (KOKCOBBIN) ra3) u
ux npumenenue. [lpumenenue Topda.

JleMoHCTpauun

HemoHcTpannonnbiid onbIT «Kucmopoa u3 tadbnerok». KauectBeHHas peakius Ha
yraekucnbli ra3. Kpucramimueckas pemerka xjopuaa Hatpus. OOpasisl
IJIFOKO3BI, caxapo3bl, kpaxmana. Koseknusa «MuHepanbl U TOpHbIE ITOPOIBD».
Komnexkuus «Pa3naTtounbie 0oOpa3ibl MOJE3HBIX MCKOMAEMBIX U METaJIOBY.
Komnekmus  «KBapny B mpupoze». [IpurotoBneHne  M3BECTKOBOM
Boabl. Komnekiius «Hedpts u  mpoayktel ee mnepepabotkuy. Kosekius
«KameHHbII1 yronp W TpoayKThl ero mnepepabotkw». Komnekmus «Topd u
OPOAYKTHI €r0 MepepadoTKM.

3HAKOMCTBO ¢ MaTepUaJIaMH

Meramnsl. [IpeacraBurenu MeTamioB — eJe30, MEAb, ATFOMUHUM, [IUHK, OJIOBO,
CBUHEI], cepedpo, 30J10TO, MIaTHHA, pTYyTh. OKHCIEHHE KHCIOPOIOM BO31yXa.
CpoiictBa mMetaiioB. [lmactuunocTs. Tsrydects. CruiaBbl (IypaJllOMUH, YyTYH,
CTajab, JaTyHb U OpoOH3a): COCTaB, CBOMCTBa, NMpuUMeHeHHe. lIpombinuieHHas
n00bIYa METANIOB U3 PY/: MOJTYyYEHUE IMHKA U3 IIMHKOBOM OOMaHKU U YyT'yHa U3
KeJNe3HON pyabl. MeTamipl, HaxoAsIIHECs B NPHUPOJE B CAMOPOIHOM BHJIE:
30JI0TO U TU1aTuHa. [I[puMeHeHue MeTaios.

Crexna xak amop¢uHbie Tena. KBaplieBoe U CHIMKAaTHOE CTEKJIO: COCTaB,
noyiyueHue, cBorcTBa. IloydeHne BBICOKOXY0KECTBEHHBIX HM3JEIUI PyUYHBIM



BbIYBaHMEM U3 cTekia. Okpacka CTEKON HOHAaMH MeTaiioB. CMallbThl —
riylieHsle (Henpo3pauyHeie) crekia. JKu3Hp u aesrtensHoct M. B. JIomoHOCOBa.
[IprMeHeHnE CTEKOII.

Kepamuka (dbapdbop u ddasHc): crnocod moyydeHus, CBoHcCTBa. [Jaszype.
[IpumMeHeHne KepaMuKH.

[Tomumepel. OOpa3oBaHUE MOJIMMEPOB U3 MOHOMEpPOB. Makpomouiekyia. Bubl
MOJIUMEPOB: TUTACTUKU (TIOJTMATUIICH, TMOJUIPONUICH, TOTUKapOOHAThI, Te(IIOH,
MOJIMATUIICHTEpeTAIIAT), JIACTOMEPHI (KaydyKH, pe3UHa), OJIMMEPHBIE BOJIOKHA.
OcoOE€HHOCTH TONyYEHUs] TMOJIUMEPOB, HX TMpuMeHeHue. CHUHTETUYECKUe u
MPUPOHBIC TOTUMEPHI.

JleMoHCTpanun

Komtekuns «Amomunnii u ero criabbl». Komnekuus «Kene3o u ero cruiaBby.
Komneknus «Pa3gatounbsie oOpasiibl MOJIE3HBIX HCKOMAEMBIX W METAJIJIOBY.
Komnekmuss «Hyryn u cranb». Komnexkuuss «CTEKIO M U3AEAUS U3 CTEKIa».
Komneknust o6pasuoB dapdopa, ¢asHca, oboxxeHHOW TriauHbl. Koekius
«IImactmacce»y. Komnmeknusa «Kaydyk ©  OpoOayKThl €ro mnepepadoTKu».
Komnekums «BosokHay.

Tunbl pacyeTHbIX 32124

1. BeluncieHre OTHOCUTEIbHON MOJIEKYJISIPHOM MacChl BELIECTB.

2. Cocrapnenue (popMyIbl BElIECTBA MO aTOMHBIM MPOIEHTAM U COOTHOIIICHUIO
MacCC DJIEMEHTOB.

3. BeruncieHre aTOMHON W MacCOBOM JIOJIM DJIEMEHTA 0 XMMHUYECKOU (popmyrie

Ha [pUMeEpPE BOJIBI.

4. BeluncieHrne MacCOBOM J0JIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE.

Tembl npakTHYECKHUX padoT

[Ipaktrueckas pabdora 1. IIpocTeiinre XuMUYeCKUe ONEPALIH.

[Ipaktuueckass pabota 2. IlpaBuia paboTel co cnupTOBKOM. HarpeBanue
KUJKOCTEM.

3aHuMMaTeJIbHbIE ONBITHI

OmnpiT 1. IlpurotoBiaeHre U3BECTKOBOM BOJIBI.
OmnpiT 2. ['openune Marsus.

OmnglT 3. OKHCIEHUE METN.

OmneiT 4. PacTBOpsieM MeTaJUTbl B KUCIOTAX.
Omnpit 5. ITosrydaem KUCIOPOI.

OnbIT 6. YHUBEpCATbHBINA UHIUKATOP.

Omnbit 7. U3yyaeMm rasupoBky.

Omnpbit 8. CoJieHas ra3upoBKa.



OmneiT 9. «P030BOE MOJIOKO».

OmnpiT 10. «P030BO€ MOJIOKO» OMSITH CTAHOBUTCS ITPO3PAUHBIM.
OmneiT 11. U3BecTKkOBas BOJIa MyTHEET.

OmeiTr  12. HM3BecTkoBass BoAa CHadajla MYTHEET, a TIOTOM CTaHOBUTCS
npo3payHoil. OneIT 13. MyTh NOSIBASIETCS CHOBA U HE UCYE3AET.
OmneiT 14. OnsTh BhINIAAET MEIL.

OmnpIT 15. '0TOBUM HACHIIIIEHHBIN PacTBOP.

OmneiT 16. BeipamuyBaem KpucTaJUTbl HOBAPEHHOMN COJIH.

OmrpIT 17. «30710TON TOXKIBY.

OmneiT 18. Hecropaemast HUTb.

OmneiT 19. Kpuctamisl B npodoupke.

OmnpiT 20. BeipanyuBaemM KpUCTAILIIBI CEUTPHI.

OmneiT 21. 'oproyast HUTE.

OmnpIT 22. HUTH TOPUT MATUHOBBIM IIJIAMEHEM.

OmneIT 23. HATH TOPUT 3€TIEHBIM ITITAMEHEM.

Omnpit 24. Cenutpsinas Oymara.

OmnbiT 25. CopeBHOBaHUE HUTEM.

IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOTI'PAMMBbI
OPAKYJIbBTATUBHOI'O KYPCA 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS (BA30OBBI YPOBEHD)

JINYHOCTHBIE PE3YJIbTATHBI

1. Poccuiickast rpakaaHCKass HWJICHTUYHOCTh (MATPUOTH3M, YBaXEHUE K
OTteuecTBy, K IPOILJIOMY U HACTOSIIIIEMY MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu,
YyBCTBO OTBETCTBEHHOCTH W jojira mepea Pomunoi, uaeHtudukamnus ceds B
KauyecTBe rpaxjaannHa Poccuu, CyObEeKTHBHAas 3HAYMMOCTh HCIOJIb30BAHUS
PYCCKOTO s3blKa M S3BIKOB HapoJoB Poccum, OCO3HaHWE W OUIyIICHUE
JUYHOCTHOM CONPHUYACTHOCTH Cyapbe poccuiickoro Hapoaa). (Oco3HaHue
ATHUYECKOW NPUHAJICKHOCTH, 3HAHUE HCTOPUM, S3bIKA, KYJIBTYPhl CBOETO
HapoJia, CBOEr0 Kpas, OCHOB KYJbTYpHOTO Hacieaus HapoaoB Poccun u
yejgoBeuecTBa (MACHTUYHOCTh 4YEJIOBEKa C POCCHMCKOM MHOrOHAIMOHAIBLHOM
KYJbTYpOW, CONMPUYACTHOCTh MCTOPUHU HAPOJOB U TOCYAAPCTB, HAXOJAUBIIUXCS
Ha TEPPUTOPUM COBpeMeHHON Poccun); WHTEpHOpU3alUi TyYMAaHUCTHYECKHX,
JEMOKPATUUYECKUX U TPAAUIMOHHBIX I[EHHOCTEM MHOTOHAIMOHAILHOTO
poccuiickoro oo6mectBa. OCO3HAHHOE, YBaXKUTEIBHOE U J0OpOXKeNIaTeIbHOE
OTHOIIIGHWE K WCTOpUM, KyJdb 17 Type, peIuruu, TPaauLUsIM, s3bIKaM,
IEHHOCTSIM Hapo10B Poccuu u Hapo10B Mupa.

2. 0TOBHOCTP M  CHOCOOHOCTh  OOY4YAIOIIUXCA K  CaMOPa3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYEHHUIO U TTIO3HAHUIO; TOTOBHOCTh



U CIOCOOHOCTh K OCO3HAHHOMY BBIOODY U TOCTPOEHHUIO JalbHEHIen
UHIMBUYaJIbHOM TpaeKTopuM 00pa3oBaHusl Ha 0Oa3e OpUEHTAllMM B MHpE
npodeccuii M Mpo(PEecCCHOHAIBHBIX MPEANOYTEHUH C YYETOM YCTOMUYMBBIX
II03HABATEJIbHBIX HHTEPECOB.

3. Pa3BuToe MopanbHOE CO3HAHME M KOMIIETEHTHOCTh B PELICHUHM MOpPaJIbHBIX
npo0jieM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (OpMUPOBAHHME HPABCTBEHHBIX
YyBCTB W HPABCTBEHHOI'O IIOBEACHMS, OCO3HAHHOIO M OTBETCTBEHHOI'O
OTHOUIEHUS K COOCTBEHHBIM ITOCTYIKaM (CIIOCOOHOCTh K HPABCTBEHHOMY
CaMOCOBEPILIEHCTBOBAHUIO; BEPOTEPIUMOCTh, YBAXKUTEIBHOE OTHOLIEHHE K
pPENMIMO3HBIM YYBCTBaM, B3[JISAaM JIIOJAEH WM WX OTCYTCTBUIO; 3HAHUE
OCHOBHBIX HOPM MOpPaJIM, HPABCTBEHHBIX, JYXOBHBIX HJI€AJIOB, XPAHHMBIX B
KyJIbTYPHBIX TpaJHLMsAX HapoaoB Poccuu, TOTOBHOCTP Ha HMX OCHOBE K
CO3HATEIbHOMY CaMOOTPAaHWYEHUIO B MOCTYIKaX, MOBEICHUH, PACTOYUTEILHOM
NOTPEOUTENBCTBE; CPOPMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBaX CBETCKOU
OTUKH, KYJbTYpbl TPAJULUOHHBIX PEIMIUN, WX POJIA B Pa3BUTHU KYJIBTYpPbI
u ucropun Poccun u yenoBedecTBa, B CTAHOBJICHUH I'Pa)IaHCKOro oOLIecTBa U
POCCHICKON TOCYIapCTBEHHOCTH; TOHUMAHUE 3HAYEHUsI HPAaBCTBEHHOCTH, BEPBI
U PEJIUTUM B IKU3HU 4YelloBeKa, ceMbu U obmectBa). CPopMUpOBaHHOCTH
OTBETCTBEHHOT'O OTHOIIECHHS K YYEHHIO; YBAXKUTEIBHOTO OTHOIIECHUS K TPYAY,
HaJIM4YME OIBITA YYACTHS B COLMAIBHO 3HAYMMOM Tpyzae. Oco3HaHUE 3HAUCHUS
CEMbU B XU3HU YEJOBEKAa M OOLIECTBA, MPUHATHE LICHHOCTU CEMEHON >KU3HH,
YBOXUTENbHOE U 3a00TJIMBOE OTHOILIEHUE K YJIE€HAM CBOEH CEMBbHU.

4. ChopMUPOBAHHOCTh  LEJIOCTHOTO  MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YypPOBHIO pa3BUTHUA HAyKH M  OOUIECTBEHHON NPAKTUKH,
YUHUTBHIBAIOIIETO COLMANBHOE, KYJbTYPHOE, A3bIKOBOE, JYXOBHOE MHOrooOpasue
COBPEMEHHOT'0 MHPA.

5. Oco3HaHHOE, YBa)XXUTEIbHOE U J0OpPOXKETATENbHOE OTHOILIEHHE K JAPYromy
4eJIOBEKY, €0 MHEHHUIO, MUPOBO33PEHHUIO, KYJIbTYpE, A3BIKY, BEPE, IPAKIAHCKON
NO3UIMHU. ['OTOBHOCTh M CHIOCOOHOCTh BECTHU JAMAJOr C JPYTUMHU JIOAbMHU U
JIOCTUTaTh B HEM B3aMMOIOHUMAaHUA (MACHTHUPHUKALUSA ce0sl KaK TOJHOIPaBHOTO
cyOBeKkTa OOIIeHHs, TOTOBHOCTh K KOHCTPYHMPOBAHHUIO 00pa3a MapTHEpa II0
JMAJIOTy, TOTOBHOCTh K KOHCTPYMPOBAHHUIO JOMYCTHUMBIX CIOCOOOB Juaiora,
TOTOBHOCTh K KOHCTPYMPOBAHMIO IIPOLECCA AUANIOra Kak KOHBEHIIMOHUPOBAHUS
MHTEPECOB, MPOLIEAYP, TOTOBHOCTh U CHOCOOHOCTH K BEJIEHUIO IIEPETOBOPOB).

6. OCBOEHHOCTh COLMATBHBIX HOPM, TMPaBWJI TOBEACHHs, poyied u ¢GopM
COLIMAJIBHOM HW3HM B Tpynmax M cooOmiecTBax. Y4yacTU€ B IIKOJbHOM
CaMOYIIpaBJICHUU W  OOIIECTBEHHOM JKM3HUM B Mpelerax BO3PACTHBIX
KOMIIETEHLIMA C  Y4Y€TOM pPETrHOHANbHBIX, STHOKYJIBTYPHBIX, COLMAIbHBIX
U DKOHOMHYECKHX OCOOEHHOCTeH ((popmMupoBaHHEe TOTOBHOCTHM K YYaCTHIO B
IPOLIECCE YNOPSIAOYECHUS COLMAIBHBIX CBSI3€M M OTHOLIEHHWH, B KOTOpBIE
BKJIFOUYEHBl U KOTOpbhle (OPMHUPYIOT caMH Yydalluecs; BKIIOYEHHOCTb B
HEIMOCPEJCTBEHHOE TPAXJAAHCKOE Y4YacTHUE€, TOTOBHOCTh Y4acTBOBaTb B
XKU3HEIEATEIIbHOCTH HOJIPOCTKOBOTO OOLIECTBEHHOTO o0beIMHEHuS,



MPOAYKTHBHO B3aUMOJICHCTBYIOUIETO C COLMAJIBHOW CPENOM U COLUUAIbHBIMU
WHCTUTYTaMH; UACHTUUKAKUs ceds B KadecTBe CyOBEKTa COLHMAIbHBIX
npeoOpa3oBaHui, OCBOEHHE KOMIIETEHTHOCTEH B cdepe OpraHu3aTopcKoi
NEATEIIbHOCTH; WHTEPUOPU3ALMSA LEHHOCTEW CO3MIATEIbHOIO0 OTHOILICHHS K
OKpY)KaroUEel JEHCTBUTENBHOCTH, LIEHHOCTEH COLMAJIBHOTO TBOPYECTBA,
LIEHHOCTH  NPOAYKTHMBHOM  OpraHM3allii  COBMECTHOM  JIESITEIBHOCTH,
caMopealnu3allii B Tpynne ¢ OpPraHu3alMHd, LEHHOCTH «IPYroro» Kak
paBHONPABHOTO  TapTHepa,  (popmMupoBaHWEe  KOMIETEHIIMHA  aHaIW3a,
MPOCKTUPOBAHMSI, OpPTaHU3AIMHN  JEATEIBHOCTH, pPEQICKCHH HW3MCHCHHM,
CIIOCOOOB  B3aMMOBBITOJHOTO  COTPYIHHUYECTBA, CIIOCOOOB  peam3aliuu
COOCTBEHHOTO JIUJIEPCKOTO TOTEHIMANA).

7. CdhopMHpPOBaHHOCTh IEHHOCTH 3JI0POBOTO M 0O€30macHOro oOpas3a >KU3HH,
WHTEPUOPHU3ALMS TMPAaBUI HHIUBUAYAIBHOTO W KOJUIEKTMBHOTO 0€30MacHOro
IIOBEJCHUSI B YPE3BBIYAWHBIX CUTYAIUAX, YIPOXKAIOMIUX KU3HU U 3I0POBBIO
JIFOJIEH, TIPAaBUJI IOBEICHUS HA TPAHCIIOPTE U HA 10pOrax.

8.Pa3BUTOCTh 3CTETUYECKOTO CO3HAHUSI YEpPe3 OCBOCHHE XYJ0KECTBEHHOTO
Hacyienuss HapoJoB Poccum M Mupa, TBOPUECKOU AEATEIBHOCTH 3CTETUYECKOIO
xapakTepa  (CIOCOOHOCTh  TOHMMATh  XYJIOKECTBEHHBIE  MPOU3BENICHUA,
OTpaXarollue pas3Hble ITHOKYJIbTYPHBIE Tpaaulluu; CHOPMHUPOBAHHOCTH OCHOB
XYJ0)KECTBEHHOM KyJIbTYpPhl OOYyYarolIuXcs KaKk 4YacTh HMX OOIIeH TyXOBHOM
KYJBTYpbl, KaK 0COOOro crocoda MO3HaHUS >KU3HU U CPEACTBA OpraHU3alUu
OOILIEHHSI; ICTETUYECKOE, AMOIMOHATLHO-IIEHHOCTHOE BUJICHHE OKPYXKAIOIIETO
MHpaA; CHOCOOHOCTh K  AMOIMOHAIBHO-IIEHHOCTHOMY OCBOCHHUIO MHpA,
CAMOBBIPQXEHUID M OPUEHTAlMM B XYAOKECTBEHHOM W HPAaBCTBEHHOM
MPOCTPAHCTBE KYJIbTYPhl; YBAXKEHUE K UCTOPUU KYJIbTYpbl cBoero OredecTna,
BBIDQKEHHOE B TOM YHCJIC B MOHMMAHUU KPacoThl YeJIOBEKa; MOTPEOHOCTHh B
OOLIEHUU C  XYJOKECTBEHHBIMH  MPOU3BEICHUSMH, CHOPMHUPOBAHHOCTH
AKTUBHOTO OTHOWLIEHUS K TPaAuLUsIM XYJIOKECTBEHHOM KYJIbTYpPhl Kak
CMBICJIOBOM, 3CTETUYECKON 1 TUIHOCTHO-3HAYUMOM IIEHHOCTH ).

9. CpopMUPOBAaHHOCTH OCHOB JKOJIOTHYECKOW KYJIBTYpPbI, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO  DKOJIOTMYECKOTO  MBIUUIEHUS, HAJIWYKUE  OIIbITa
DKOJIOTUYECKH OPHEHTHPOBAHHON pPehIECKCUBHO-OIIEHOYHON W MPAKTHUYECKOU
NEATEIbHOCTH B JKU3HEHHBIX CHUTyalusiX (TOTOBHOCTb K HCCIIEJIOBAHUIO
MPUPOABI, K 3aHATHSIM CEIbCKOXO3AMCTBEHHBIM TPYJIOM, K XYJIOKECTBEHHO-
ACTETUYECKOMY OTPAXKEHUIO MPUPOAbI, K 3aHATUSAM TYpU3MOM, B TOM YHCIIE
KOTYPU3MOM, K OCYIIECTBICHHUIO MPUPOAOOXPAHHOM JAEATEILHOCTH).

METAIIPEAMETHBIE PE3YJIBTATDBI

PerynastuBubie YY /|

1. YMeHne caMOCTOATEIBHO  ONPENENATh Ledd OOydeHHUs, CTaBUTh W
dbopMynupoBaTh HOBBIE 3aJadd B ydeOe M TIO3HABATEIbHOM JAESITEIHHOCTH,
pa3BUBaTb MOTHUBBI M HMHTEPECHl CBOEW IIO3HABATEIBHOM JEATEIIBHOCTH.
OOyuaromuics CMOXKET: — aHAJIU3UPOBaTh CYIIECTBYIOIIUE M IUIAHUPOBATH



Oynymue oOpa3oBaTelbHBIE PE3yJbTaThl; — HICHTU(DHUIIMPOBATH COOCTBEHHBIE
poOJIeMBbI M ONPENEIIATh TIABHYIO MPOOJIEMy; — BBIJBUTATh BEPCHUU PEIICHUS
npo6iieMbl, (POPMYIUPOBATH THIIOTE3bI, TPEIBOCXUIIATH KOHEYHBIN PE3ybTaT; —
CTaBUTh 1€Jb JICATEILHOCTM HAa OCHOBE OIPEACICHHOW TpoOJeMbl U
CYILIECTBYIOIIUX BO3MOXXHOCTEH; — (HOPMYJIMpPOBAaTh y4yeOHbIE 3a7aul Kak Ilaru
JOCTHKEHHSI TIOCTABJICHHOW II€NIM JIEATEIbHOCTH; — OOOCHOBBIBAThH IIEJICBBIC
OPUEHTUPBI M TPUOPUTETHI CCHUIKAMHU Ha IIEHHOCTH, yKa3biBas U OOOCHOBBIBAS
JIOTUYECKYIO MOCIIeI0BATEIbHOCTh I11aroB.

2. YMeHHe CaMOCTOSITEIbHO IJIAHUPOBATh MyTH JOCTUXKEHHUSA 1LIeJIeH, B TOM YHUCJIe
albTEpPHATUBHBIC, OCO3HAHHO BHIOMpaTh HaubOosiee A(OPEKTUBHBIE CIOCOOBI
pelieHus: yueOHbIX U MO3HABATENbHBIX 3a/1a4.

OOyyaromuics CMOXKET: — OIPEACIIATh HEOOXOANUMBIC JICHCTBUS B COOTBETCTBUHU
C yueOHOI U MO3HaBaTENIbHOMN 3a/Jlauell U COCTaBIIATh AJITOPUTM UX BBITTOJHEHHUS,
— 00OCHOBBIBaTh M OCYIIECTBISTH BBIOOp HaubOosiee 3(PGEeKTHUBHBIX CIIOCOO0OB
pelieHrs y4eOHbIX U MO3HABATEIBHBIX 33Jlad; — OMNPEAeaTh (HaXOAUTh), B TOM
YHClie W3 TPEAJOKEHHBIX BapHAHTOB, YCJIOBHS JJIsl BBIMOJHEHHS Yy4eOHOU u
MO3HABATENBHON 3a7]aui; — BBICTPAMBATh JKU3HEHHBIE TUIAHBI Ha KPATKOCPOYHOE
Oynyiee (3asBIATH LIEJIEBbIE OPUEHTHUPHI, CTABUTh aJICKBATHBIE UM 3a/layd |
npeajaraTh NENCTBUA, yKa3bIBast u 000CHOBBIBas JOTHYECKYIO
MOCJIEIOBATEIbHOCTh IIar0B); — BBIOMpPATh M3 MPENJIOKEHHBIX BAPUAHTOB U
CaMOCTOSITENIFHO MCKaTh CPEACTBa (Pecypchl) MUl pelieHUs 3a1aun (JOCTHKCHHUS
IEeIN); — COCTaBISATh IUJIaH peIIeHUs MpoOJeMbl (BBIMIOJHEHUS IPOEKTA,
MIPOBEICHUSI UCCIICIOBAHUS); — OIPEACNISATh MOTCHIIMAIbHBIC 3aTPYJHEHUS TPHU
perieHny y4eOHOW W TO3HABaTEIbHOM 3aJaud W HAXOJUTh CPENCTBA IJsl UX
yCTpaHEHHS; — OMMCHIBATh CBOW OMBIT, OGOpMIIsAs ero sl mepenadyu APYyTrum
JFOASIM B BUJI€ TEXHOJIOTHH PEIICHUS MTPAKTUUECKHUX 33714 OMPEACIIEHHOTO KJIacca;
— IJIAHUPOBAaTh U KOPPEKTUPOBATH CBOIO WHIUBUIYAIbHYIO 00pa30BaTEIIbHYIO
TPACKTOPHIO.

3. YMeHHEe COOTHOCHUTh CBOU JEHCTBUSI C TUIAHUPYEMBIMH pe3yJIbTaTaMH,
OCYIIECTBISATh KOHTPOJb CBOCH JACSITENPHOCTH B TMPOLECCE JOCTHKCHHUS
pe3ynbTara, OnpeaeisaTh CocoObl NEUCTBUM B paMKax MPEAJIOKEHHBIX YCIOBUM U
TpeOOBaHMM, KOPPEKTUPOBATH CBOW JICUCTBHUS B COOTBETCTBUHU C M3MEHSIOIICHCA
CUTyalMeH.

OOy4JaroImuics CMOXET: — OMPEEISITh COBMECTHO C MEAAroroM U CBEpCTHUKAMHU
KPUTEpUU TUIAHUPYEMBIX pEe3ylIbTaTOB W KPUTEPUM OICHKHM CBOCH y4eOHOM
NeSATEeTbHOCTH, — CHUCTEMAaTU3UPOBATh (B TOM YHUCJE BHIOMpATh MPUOPUTETHBHIC)
KpUTEPUHN TUTAHUPYEMBIX PE3YyJIbTAaTOB M OIICHKH CBOEH JESTENbHOCTH; —
OoTOMpaTh WHCTPYMEHTHI JUIsl OIICHMBAHUS CBOEU NEATEIHLHOCTH, OCYIIECTBIISTH
CaMOKOHTPOJIb CBOEH JEATEIbHOCTH B paMKaX NPEIIOKCHHBIX YCIOBUH W



TpeOOBaHMI; — OIEHWBATh CBOI JEATEIBHOCTh, APTYMEHTUPYS MPUYHHBI
JOCTH)KEHUST WM OTCYTCTBUSI IUIAHUPYEMOTO pe3yibpTara; — HaXOAUTh
JIOCTATOYHBIE CPEJICTBA JJISl BBIMOJHEHUSI YUYEOHBIX JNEWCTBUU B U3MEHSIONICHCS
CUTyalud W (WJIM) TPU OTCYTCTBUM IUIAHUPYEMOTO pe3yJibTara; — paboTasi 1o
CBOEMY IUIaHy, BHOCHTb KOPPEKTHBBI B TEKYIIYIO JACATECIBHOCTH Ha OCHOBE
aHaJIN3a U3MECHEHUN CUTYallUU JJIS MIOJIYYCHUS 3aIUIAHUPOBAHHBIX XapaKTEPUCTHUK
npoaykra (pesyibTara); — YyCTaHABIMBATh CBS3b MEXAY MOJYYECHHBIMU
XapaKTEPUCTUKAMH MPOAYKTA U XapaKTEPUCTUKAMM MPOIECCA JCSITEILHOCTH U 110
3aBEPIICHUN JEATEIBHOCTU MPEAJiaraTh I3MEHEHUE XapaKTEPUCTUK Ipolecca s
MOJyYCHHUS YIYUIICHHBIX XapaKTEPUCTUK MPOAYKTA; — CBEPSATH CBOU JCHUCTBUS C
LEJBI0 U IPU HEOOXOAMMOCTH UCIIPABIIATH OIIUOKH CAMOCTOSITEIBHO.

4. YMeHue OlleHUBATh MPABWILHOCTH BBITIOJIHCHUS Y4eOHOM 3a7a4u, COOCTBEHHBIE
BO3MO>KHOCTH €€ PEIICHHUS.

OO6y4aronuics CMOXKET: — ONPEACIATh KPUTEPHUH MTPABIIIBHOCTH (KOPPEKTHOCTH)
BBITIOJTHEHUS y4eOHOU 3aJauu; — aHAJIM3UPOBATh U OOOCHOBBIBATH NMPUMEHEHUE
COOTBETCTBYIOIIETO HMHCTPYMEHTApusl JJi BBINOJHEHUS Y4eOHOM 3amauu; —
CBOOOJ/IHO TOJIb30BAaThCSl BBHIPAOOTAHHBIMU KPUTEPUSMH OLICHKA W CaMOOIICHKH,
HUCXOJAS W3 I W HMEIOIIMXCSA CPEJCTB, pasiuyas pe3yJbTaT M CIOCOOBI

JNEeWCTBUN; — OILICHUBATh MPOAYKT CBOCH JEATEIIBHOCTH IO 3aJaHHBIM M (WJIH)
CaMOCTOSITEJIbHO ~ OTNPENICJICHHBIM  KPUTEPUSIM B COOTBETCTBHUM C  LIEJIBIO
JEATEeIIbBHOCTH; — OOOCHOBBIBATh JOCTHXKMMOCTH 1€ BHIOPAHHBIM CIIOCOOOM Ha

OCHOBE OILICHKM CBOMX BHYTPEHHHMX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;
— (¢UKCUpOBAaTh U AHAIMU3UPOBATH JIMHAMHUKY COOCTBEHHBIX OOpa30BaTEIbHBIX
pE3yNbTATOB.

5. BrnaneHue OCHOBaMHM CaMOKOHTPOJIS, CAMOOLIEHKH, MPUHATHS PEUIeHUN U
OCYILECTBJICHUSI OCO3HAHHOTO BbIOOpa B y4eOHOM U  TO3HABATEILHOU
NEATEIbHOCTH.

OOyyaromuics CMOXKET: — HaOII0JaTh U aHATU3UPOBATh COOCTBEHHYIO YUCOHYIO
Y TI03HABATENIbHYIO JAESTENbHOCTh M JEATENBHOCTh APYIHMX OOYy4YaloIMXCi B
polecce B3aUMONPOBEPKH; — COOTHOCUTh pEaJbHbIE M  IUIAHUPYEMbIE
pe3yNbTaThl MHAUBUAYAIBHON 00pa30BaTEIbHOMN AESTEILHOCTH U JI€JaTh BHIBOJbL;
— MPUHUMAThH PEIICHUE B yUeOHON CUTyaIlMd U HECTHU 32 HETO OTBETCTBEHHOCTH;
— CaMOCTOSITEJIbHO ONPENeNATh MNPUYMHBI CBOETO yclexa WIM Heycnexa H
HaxXOJUTh CHOCOOBI BBIXOJIa M3 CHUTyallMd HEyCllexa; — PETPOCHEKTUBHO
OTpENENATh, KaKue EUCTBUS MO PEUICHUI0 YYEOHOW 3aja4K WM MapaMeTpbl 3TUX
JEHCTBUM MPUBETHN K MOJyUYEHUIO UMEIOLIErocs MPOayKTa yueOHOM 1eATeIbHOCTH;
—  JI€EMOHCTPHUPOBATh PUEMBI peryJsanun MCUXO(PU3NOIOTTIECKUX
(OMOLIMOHANBHBIX)  COCTOSHUW A JOCTIKEHUS d(PQexrta  yCImOKOCHHS
(ycTpaHeHHsI SMOIMOHAIBLHOM HAMpsHKEHHOCTH), 3¢ @deKTa BOCCTAHOBJICHUS



(ocnabnenust mposABIECHUN yTomiieHUs), 3¢deKkTa akTUBH3AIUKU (MOBBILICHHS
NCUX0(U3UOIOTMYECKON PEaKTUBHOCTH).

ITo3naBaTeabHbIE YY ]I

6. YMeHue omnpenensiTh MOHATUSA, CO3/1aBaTb OOOOIEHUS, YCTaHABIUBATh
aHAJIOTUH, KJIacCU(PUIMPOBATh, CaMOCTOATEIbHO BBIOMpPAaTh OCHOBAaHUS U
KpUTEpUHU 7Sl Kiaccu(UKaIiy, yCTaHABIUBATh MPUYHMHHO-CIEICTBEHHBIC CBSI3H,
CTPOUTH  JIOTUYECKOE  pacCyXKICHHE,  yMO3aKkiioueHue  (MHAYKTUBHOE,
JEAYKTUBHOE, [10 AaHAJIOTUH) U JEJIaTh BBIBOIBI.

OOyuaromuiics CMOXeT: — MoAOUpaTh CJI0Ba, CONOJYMHEHHBIE KIIOYEBOMY
CJIOBY, OIPENEISAIONINE €r0 MPU3HAKU U CBOWCTBA; — BBICTPAUBATH JIOTUYECKYIO
[ENOYKY, COCTOSIIIYI0 W3 KJIIOYEBOIO CJIOBAa M COMOJAYMHEHHBIX €My CJIOB;, —
BBIICTISIT OOIIMK MpPHU3HAK ABYX MM HECKOJBKHX MPEIMETOB WM SIBICHUUH U
OOBSCHATh MX CXOACTBO; — OOBEAUHATH NMPEAMETHl U SIBJICHUS B TPYIIBI IO
OIpe/IeTICHHBIM MPU3HAKaM, CPaBHUBATh, KJIacCU(UUIUPOBATh U 00001aTh (aKThI
U SBJICHHS; — BBIICIATH SIBICHHE W3 OOIIEro psjaa JIpYyrux sBICHUH; —
OTIPEETATh 00CTOSTENHCTBA, KOTOPHIE MPEAIISCTBOBAIM BO3HHUKHOBEHHIO CBS3H
MEXTY SIBICHUSIMH, U3 ITUX 00CTOSTENIbCTB BBIICISATEH ONPEACISIONINE, CTIOCOOHBIC
OBITh IPUYUHON TAHHOTO SIBJICHHUS, BBISBIISATh IPUUUHBI U CIEACTBUS SIBICHUM; —
CTPOUTH PAaCCyXJCHHE OT OOLIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSIM U OT
YACTHBIX SIBJICHHNA K OOIIMM 3aKOHOMEPHOCTSIM; — CTPOUTH PACCYXICHHE Ha
OCHOBE CPaBHEHHMSI MPEAMETOB M SIBJICHUMN, BBIAETSS MPH 3TOM OOIIHe MPU3HAKH;
— H3/araTh MOJYYEHHYIO HH(OpPMAIMIO, HHTEPHOPETUPYS €€ B KOHTEKCTE
pemaeMoil  3amaud; — CaMOCTOSITENIBHO — yKa3blBaTh Ha  HH(QOpMaluio,
HYXKIAIOIIYIOCd B IPOBEpPKe, IMpeajaraTb U MPUMEHSATh CHOCOO TMPOBEPKHU
JIOCTOBEPHOCTH MH(pOpMAINN; — BepOAM30BaTh SMOIMOHAIBHOE BIEYATIICHHE,
OKa3aHHOE Ha HET0 HCTOYHHKOM;, — OOBSCHSTH SBIICHHUS, MPOIECCHI, CBSI3U U
OTHOILIEHUS, BBISBISIEMBbIE B XOJI€ I[IO3HABAaTEJIbHOM U HCCIIENOBATEIbCKOM
JEeSTEIbHOCTH (MPUBOAUTH OOBSICHEHHE C U3MEHEHHEM (POpMBI MPEICTaBICHUS;
OOBSACHATD, IETATU3UPYS WK 000011ast; OOBICHATH C 3aJaHHON TOUYKHU 3PEHHUS); —
BBISIBJISITH M HAa3bIBaTh MPHUUYMHBI COOBITHS, SIBJICHHUS, B TOM YHCJIE BO3MOXKHBIC
(Hanbosiee BEpPOATHBIC) MPUYUHBI, BO3MOXKHBIEC TMOCIEICTBUS 3alaHHON MPUYHHBI,
CaMOCTOSITENIbHO OCYIIECTBIISIE IPUYMHHO-CIEACTBEHHBIM aHanu3; — Jenathb
BBIBOJI HA OCHOBE KPUTHYECKOIO aHAJIM3a Pa3HbIX TOYEK 3PEHHMs], MOATBEPKIATh
BBIBOJI COOCTBEHHOW apryMeHTalMeld WM CaMOCTOSITENIBHO TOJTYyYCeHHBIMU
JTaHHBIMHU.

7. YMeHue co3aaBaTh, IPUMEHSATH U MPEOOPA30BbIBATH 3HAKU U CHUMBOJIBI, MOJIEIH
U CXEMBI JIJIsl pelieHns y4eOHBIX U MO3HaBaTEIbHBIX 3aa4.

OOyuaromuiics cMOXeT: — 0003Ha4aTh CHMBOJIOM M 3HAKOM TpeaMeT u (W)
SBIICHUE; — OMNpPENesITh JIOTHUECKHE CBSI3M MEXKAY MNpeAMeTaMu H (W)



SIBJICHUSIMH, 0003HAYaTh JTAHHBIE JIOTHUECKHUE CBSI3HM C TTOMOIIBI0 3HAKOB B CXEME;
— co3/1aBaTh a0CTPAKTHBIA MWW PeabHBIA 00pa3 mpenMera u (Wiu) SBICHUS; —
CTPOUTH MOJENb (CXeMy) Ha OCHOBE YCJIOBUM 3ajgauu U (Wiu) crocoba ee
pelieHus; — co3/laBaTh BepOabHbIe, BEIIECTBEHHbIE U MH(POPMAITMOHHBIE MOJIEIH
C BBIJICJICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA JIJIsl ONpeIeTICHUs criocoda
peIIeHus 3a7a4i B COOTBETCTBUU C CHUTYaIllHEH; — MPeoOpa3oBBIBATh MOJEITH C
IIEJbI0 BBIABJICHUS OOMIMX 3aKOHOB, OMNPEACISIONMX TaHHYI MPEAMETHYIO
00J1aCTh; — MEPEBOJAUTH CIOXKHYIO 1O COCTaBY (MHOT0ACIEKTHYI0) HHPOPMALIUIO
U3 rpapuyeckoro win (QopMaIn30BaHHOTO (CHMBOJBHOTO) MPEJICTaBICHUS B
TEKCTOBOE M HA00OPOT; — CTPOUTH CXEMY, AITOPUTM JCUCTBUS, UCTIPABIISATD WIH
BOCCTAHABIIMBATh HEM3BECTHBIN paHEE aJTOPUTM HAa OCHOBE MMEIOIIETOCS 3HAHUS
00 00BEKTEe, K KOTOPOMY HPHUMEHSETCS ajJrOpUTM; — CTPOUTH JOKa3aTeIhCTBO:
psIMOE, KOCBEHHOE, OT MPOTHUBHOTO; — aHAIU3UPOBATH (PedIECKCUPOBATH) OMBIT
pa3paboTKu U peaju3aluud y4eOHOro MpOeKTa, MCCIENOBaHUs (T€OPETHUECKOro,
AMIIUPUYECKOTO) HAa  OCHOBE  MPEJIOKEHHOM  MpoOJIEMHOM  CUTyalluu,
MOCTaBICHHOW TienW W (WIM) 3aJaHHBIX KPUTCPHUEB OICHKH IPOIYKTa

(pe3ynbrata).

8. CMBICIIOBOE UTECHHE.

OOyyaromuics CMOXET: — HaXOJUTh B TEKCTe Tpedyemyro uHdopmaiuio (B
COOTBETCTBHM C IICIISIMH CBOCH JIESITCIIBHOCTH); — OPHUCHTHUPOBATHCS B
CONICP)KaHUM TEKCTa, IOHWMATh IIEJIOCTHBIM CMBICI TEKCTa, CTPYKTYPHUPOBATH
TEKCT; — YCTaHaBJIUBATh B3aUMOCBS3b OMUCAHHBIX B TEKCTE COOBITUH, SBJICHUIA,

IPOLIECCOB; — PE3IOMUPOBATH TJIABHYIO HJICI0 TEKCTa; — MpeoOpa3oBbIBaTh TEKCT,
«IepeBOAs» €ro B JAPYI'YIO  MOJAJIbHOCTb, HMHTEPIPETUPOBATH  TEKCT
(Xy/10’KECTBEHHBI U HEXYJOKECTBEHHbII — Yy4eOHbIH, HAyYHO-TOIMYJISIPHBIH,
UHGOPMAITMOHHBIN, TeKcT NON-fiction); — kpuTHYeCKH OICHUBATh COACPKAHKUE U
dbopmy TekcTa.

9. ®opMupoBaHUE U Pa3BUTHE SKOJIOTMUECKOIO MBIIUICHUS, YMEHHE MPUMEHSITh
€ro B II03HABATEJIbHOW, KOMMYHUKATUBHOM, COLMAJIBHOM TNIPAKTUKE U
npo¢eCCUOHAIBHONW OPUEHTAIIUH.

OOyyaromuics CMOXKET: — OINPEIENSITh CBOE€ OTHOIICHUE K TPUPOAHON Cpene; —
aHaJIM3UPOBaTh BJIMSIHHE 3KOJOTHYECKHX (DAKTOPOB Ha Cpeny OOUTaHMS >KUBBIX
OpraHM3MOB; —  IPOBOJUTH MPUYUHHBIA M  BEPOATHOCTHBIM  aHAJIN3
HKOJIOTUYECKUX CUTYallMil; — MPOrHO3UPOBATh U3MEHEHMSI CUTYallMM TIPU CMEHE
JNENUCTBUS OJHOTO (pakTOpa Ha NEWCTBUE APYroro ¢akropa; — paclpoCTPaHATH
DKOJIOTMYECKME 3HAHUS W y4acTBOBAaTh B MIPAKTHUYECKHX Jelax I10 3alluTe
OKpPYXaloILlEel cpebl; — BBIPaKaTh CBOE OTHOILLIEHUE K MPUPOJIE YEPE3 PUCYHKH,
COYMHEHHMSI, MOJIEITH, TPOCKTHBIE PabOTHI.



10. Pa3BuTHEe MOTHMBAaLMM K OBJAJACHUIO KYJIbTYpOHl AKTUBHOTO HCIIOIb30BAHMS
CJIOBapeM U APYTIUX MOUCKOBBIX CUCTEM.

OOyuaronuicss CMOXET: — OMNPEACNISITh HEOOXOAMMBIE KIIIOUYEBBIC MONCKOBBIC
CIIOBa U 3alpoChl, — OCYIIECTBIATh B3aWMOJCUCTBHE C DIIEKTPOHHBIMHU
MIOMCKOBBIMH ~ CHUCTEMaMH, CIOBapsiMH; — (OPMHUPOBATh MHOXECTBCHHYIO

BBIOOPKY M3 MOMCKOBBIX MCTOYHHMKOB JJISi OOBEKTUBU3AIMH PE3yIbTaTOB MOKCKA;
— COOTHOCHUTH IIOJIyYEHHBIE PE3YJIbTAThl MOHUCKA CO CBOEH JESITEIBHOCTHIO.
KommynukatuBubie Y'Y/

11. YMeHue opraHu3oBbIBaTh Y4eOHOE COTPYJHUYECTBO U  COBMECTHYIO
NESATEIbHOCTh C YYMUTEJIEM W CBEPCTHUKAMU; pabOTaTh HMHIMBUIYaJbHO U B
Tpynne: HaxXoAWTh oOOIIee pelIleHne W pas3pemarb KOH(MIUKTHI Ha OCHOBE
COTJIACOBAHUS MO3UIUI U yuyeTa UHTEPECOB; POPMYyIUPOBATH, APTyMEHTUPOBATH U
OTCTanBaTh CBOE MHECHHE.

OOy4aromuics CMOXET: — OIpPEAENATh BO3MOXHBIE POJIM B COBMECTHOM
NEeSATEIbHOCTH; — HUIPaTh ONPEACIICHHYIO POJb B COBMECTHOM AEATEIbHOCTH; —
NPUHUMATh MMO3HUIMI0 COOECETHNKA; MOHUMAsI TO3ULIUIO JPYTrOro, pa3inudarh B €ro
peuu: MHEHUE (TOUKY 3pEHHs), TOKa3aTeIbCTBO (apryMEHThI), (PaKThl, TUIIOTE3HI,
aKCHOMBI, TEOPUU; — OIPENEIATH CBOU ACUCTBUS U ACUCTBUS MapTHEPA, KOTOPHIE
CHOCOOCTBOBAJIM WJIM NPENATCTBOBAIM NPOAYKTUBHOM KOMMYHUKALUU;
CTPOUTH TO3UTHBHBIE OTHOLIEHUS B IIpollecce Y4YeOHOW U MMO3HABATEIbHOU
NEeATEIbHOCTH; — KOPPEKTHO M apryMEHTUPOBAHHO OTCTAaMBaTh CBOKO TOYKY
3pEeHUs, B IUCKYCCUU YMETh BbIIBUTaTh KOHTPAPTyMEHTHI, iepedpa3upoBaTh CBOIO
MBICIIb  (BJIaJICHME MEXaHU3MOM OSKBUBAJICHTHBIX 3aMEH); — KPUTHUYECKU
OTHOCUTBCSI K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM HpHU3HaBaTh
OLIMOOYHOCTh CBOEr0 MHEHUs (€CIM OHO TAaKOBO) M KOPPEKTUPOBATH €ro; —
npeajiaraTh aJbTEPHATUBHOE PEIICHHE B KOH(PJIMKTHON CUTyalluHd; — BBIIEIATH
OOIIYIO0 TOUKY 3pEHUS B AUCKYCCUHU; — JOTOBAPUBATHCSA O MPaBUIIAX U BOMPOCAX
JUIsl OOCYKJIEHHUS B COOTBETCTBUU C TOCTABJICHHOW Mepes TpYIIoN 3amadei; —
OpraHU30BbIBAaTh y4yeOHOE B3aMMOJACHCTBUE B rpymme (onpeaeisaTh OOIIUe Lemu,
pacnpenensaTh poJid, JI0rOBapUBATHCS APYr C APYroM U T. 11.); — YCTPAHSITh B
paMKax JaMajiora pa3pbiBbl B KOMMYHHUKAlUW, OOYCIIOBJIEHHBIE HEMOHUMaHUEM
(HeTIpUsITUEM) CO CTOPOHBI coOeceqHUKa 3anayd, (OpPMbl I COAEPKAHMS
J1asora.

12. YMeHue OCO3HaHHO MCIOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUU C
3alayell KOMMYHHMKAlUMUWd ISl  BBIPQXKEHUS CBOMX YyBCTB, MBbICIEH W
NOTPEOHOCTEH, IS TUTAHUPOBAHMS M PETYJISLUU CBOEH AESTENbHOCTH; BIIaJCHUE
YCTHOM ¥ MMCbMEHHOM PEYbI0, MOHOJIOTUYECKON KOHTEKCTHOU PEUbIO.
OOyuaromuiics CMOXeT: — OINpPEAEIATh 3aJauy KOMMYHHKAIIMU U B COOTBETCTBUU
C Hed oTOMpaTh pedeBble CPEJCTBA; — OTOMpPATh M MCHOJB30BATH PEUYEBbHIE



CpelcTBa B MpoLecce KOMMYHHUKALMM C JPYTMMH JIOJbMH (Juanor B mape, B
MaJoN Tpymme W T. J.); — MPEACTaBIATh B YCTHOM WM MHCbMEHHON (opme
pa3BepHYTHIM TJIaH COOCTBEHHOM JESATENBHOCTH; — COOMIOAAaTh HOPMBI
nyOJIMYHOM peur, perjaMeHT B MOHOJOre M JAMCKYCCUHM B COOTBETCTBUU C
KOMMYHHMKaTUBHOW 3ajauyed; — BBbICKa3blBaTb M OOOCHOBBIBATH MHEHHE
(cyXaeHue) U 3anpaliBaTh MHEHHE MMapTHEPA B paMKax Auanora; — MPUHUMATh
pellIeHHEe B XOJl€ IUajora U COIVIACOBBIBATH €r0 C COOECEAHMKOM; — CO34aBaTh
IIMCBMEHHBIC «KIIMIIMPOBAHHBIC» W OPUTMHAIBHBIE TEKCTHI C HMCIOJb30BAHUEM
HEOOXOJMMBIX pEYEBBIX CPENCTB; — MCIOJIb30BaTh BEPOAIBHBIE CPENCTBA
(cpeacTBa JIOrMYECKOM CBA3M) MJIs BBIJCJIECHUS CMBICIOBBIX OJIOKOB CBOETO
BBICTYIUICHHS, — HCIOJb30BaTh HEBEpOAJIbHBIE CPEACTBA WJIM HaIJISIIHbIE
MaTepuaibl, MOArOTOBIECHHBIE (O0TOOpaHHBIC) TMOJ PYKOBOJACTBOM YUHUTENS; —
JieaTh OLIEHOYHBIM BBIBOJ O JOCTHKEHUH LIEJIM KOMMYHHUKAIMU HEMTOCPEICTBEHHO
1ocjie 3aBEpUICHUs] KOMMYHUKATHBHOIO KOHTakTa U OOOCHOBBIBATh  €rO.
13. ®opmupoBaHne W pa3BUTHE KOMIETEHTHOCTH B OOJACTH WCIOJIb30BAHUS
MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI (mamee — UKT).
OOyyaromuiics CMOXET: — LEJCHANpPaBICHHO HUCKaTb M  HUCIOJIb30BaTh
UHPOPMAILIMOHHBIE  PECYpChl, HEOOXOIUMBbIE [UIsl peUIeHUs Y4eOHbIX U
IpakTHUECKUX 3aaad ¢ nomomibio cpeacts MKT; — BblOMpaTh, CTpOUTH U
UCIIOJIB30BaTh AJE€KBATHYI0 HMH(POPMALMOHHYIO MOJENb Ul IMepeJayd CBOMX
MBICJIE CPEACTBAMHU €CTECTBEHHBIX M (POPMAIBHBIX SI3BIKOB B COOTBETCTBUU C
YCIOBUSIMU KOMMYHHUKAIIMM; — BBIACISATh MH()OPMALIMOHHBIA acHeKT 3aJlauH,
OIEpUPOBATh JAHHBIMH, UCIIOJIB30BATh MOJIEIIb PEIICHMS 3aJa4H; — UCII0JIb30BaTh
KOMIBIOTEPHbIE  TEXHOJOTMM  (BKJIOYash  BBIOOp  aJeKBAaTHBIX  3ajaue
WHCTPYMEHTAJIbHBIX MTPOrpaMMHOANNAPATHBIX CPEACTB U CEPBHUCOB) Ui PEIICHUS
WH()OPMAIIMOHHBIX M KOMMYHHUKAIMOHHBIX YYEOHBIX 3aJa4, B TOM YHCIE
BBIUMCJICHUSI, HAMUCAHUSl IHCEM, COYMHEHHH, NOKIaloB, pedepaToB, cozgaHUs
Ope3eHTaluid U JIp.; — HCIHOJIb30BaTh MHGPOPMAIMIO C YYETOM JTHYECKUX U
MPaBOBBIX HOPM; — CO3/1aBaTh MH(OPMAIIMOHHBIE PECYpChl PA3HOTO THNA U JJIs
pa3HbIX ayAUTOPHM, COOM0JaTh HMHPOPMALMOHHYI0 TUTHEHY U [paBUia
MH(OPMAIMOHHOW O€301TaCHOCTH.

INPEAMETHBIE PE3YJIBTATBI

K xoniry o0y4yenus B 7 Kjacce mpeIMeTHbIE pe3ysibTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
— PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHSATHUU «aTOM», «MOJIEKYJa»,

«XUMUYECKUM  DIIEMEHT», «IPOCTOE BEIIECTBO», «CJIO0KHOE  BEILIECTBOY,
«XuMHYecKasi popMyay, «XUMUYECKasi PEAKIIHs», UCTIOJIb3YsI 3HAKOBYIO CUCTEMY
XUMUU;



— Ha3bIBaTh XWMHYECKHE OJJIEMEHTHI W 3alUChIBATh CHUMBOJBI BaKHEHITHX
XUMHYECKHUX 3JIEMEHTOB;

— Ha3bIBaTh XUMHUYECKUE (POPMYIIbI BEIIECTB;

— CpaBHHMBATh PacCHpOCTPAaHEHHOCTh BOJOPOJA, TENWs, KHCIOpOoJa U APYrux
AJIEMEHTOB Ha IJ1aHeTe 3emiis U Bo Beenennoii;

— ONPEENATh COCTAaB BEIIECTB MO UX (popmyram;

— pacKpbIBaTh CMBICT 3aKOHA COXPAHEHUSI MacChl BEIIECTB;

— J€MOHCTPUPOBATh MTOHUMAHUE TEPMUHA «OMOJOTUYECKU AKTUBHBIE BEIIECTBAY;
— BBISIBJISITH Pa3IMuUs MEKy UHJIMBUIyaIbHBIM BEIIECTBOM U CMECHIO;

—  pacKpblBaThb  pa3idyus  MEXKIy  BEHIECTBAMU  MOJEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS;

— ONUCHIBATh CBOMCTBA TBEP/BIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACISSA UX
CYLIECTBEHHbIE IPU3HAKH;

— pa3nnyaTh XUMUYECKUE U (PU3NUECKUE SIBICHMUS;

— Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKIINL;

— BBIIBJISITH MPHU3HAKH, CBUJETENBCTBYIONINE O TMPOTEKAaHUH XUMHUYECKOU
pEaKIuu NPy BHIMOTHEHUN XUMHYECKOTO OIBITA;

— I0JIb30BaThCA JAOOPATOPHBIM 000PYIOBAaHUEM U MOCYIOM;

— pa3nMyaTh W Ha3blBaTh XWUMHUYECKYIO TMOCYAy: MPOOUPKHU, XUMHUYECKUE
CTaKaHbl, KOJOBI, BOPOHKH, HWIMHIPHI, MEH3YPKH, MUIETKH, IIMATEIH, JIOXKKH,
CTYIIKH C TICCTUKAMH, BEITIAPUTEIIHHBIC YAIIIKH;

— pa3nuyaTh W Ha3blBaTh OOOpYAOBAaHHWE [Jisi HarpeBaHUs W BBIIAPUBAHUS:
ra3oBble II€YM, DJIEKTPUUYECKHE [€4YM, OJJIEKTPOIUIUTKH, Ta30Bble TOPEJIKH,
CIIUPTOBKH, BRIMAPUTEIHHYIO (aphOpOBYIO YAIIKY, BOJSHYIO 0aHIO;

— M3TrOTaBJIMBaTh PUIBTP U3 PUIBTPOBAIBHOM Oymaru;

— HCTIONB30BaTh Ha MPAKTUKE TPUEMBbI IIPUTOTOBJICHUS PAaCTBOPa, GUIBTPOBAHHS,
NepesIMBaHus KUAKOCTH U 0TOOPA KUJKOCTHU MPU TTOMOIIU CTEKJITHHON TPYOOUKH,
KpHUCTaJUIU3AIUY;

— OMHCHIBATH CTPOCHHE MJIAMEHH CBEUH;

— ONHCHIBATH CTPOEHHUE CIIUPTOBKH;

— pacro3HaBaTh OMBITHBIM ITyTEM YTJIEKUCIBIN Ta3;

— co0uroaTh mpaBuiia 0€30MacHON pabOTHI IPH MPOBEJCHUH OTIBITOB;

— BBIYHCIISATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO MacCy BEIECTB;

— BBIYHCIISATH MAaCCOBYIO JOJI0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

— BBIYUCIISTh aTOMHYIO ¥ MacCOBYIO JIOJNIO AJIEMEHTa M0 XHUMHUYECKOU (popmyre
Ha TIPUMEPE BOJIBI;

— ONPEIENSTh YUCIO MPOTOHOB, HEUTPOHOB U JIEKTPOHOB B KOHKPETHOM aTOME
(u3oTore);



— ONpEAeNsaTh COCTaB BEMIECTB (KAYECTBEHHBIM M KOJIMYECTBEHHBIM) MO HX
dbopmynam;

— OIACHIBATh XUMUYECKHE PEAKIINU, JICKAIINE B OCHOBE MOJYYEHHUS] CHUIIMKATHOTO
CTEKJIa;

— OOBSACHSATH MOSBJIICHUE KUCIIOPOJIa B aTMochepe 3emiu;

— ONHUCHIBATh COCTaB, CBOMCTBA, CIIOCOOBI MOMYUYCHUS U TIPUMEHEHUS U3y4EHHBIX
MOJIMMEPHBIX MAaTEPUAIIOB: TIJIACTMACC, BOJIOKOH, 3JIACTOMEPOB;

— OOBSCHSATH CBSI3b CTPOCHHUS TOJIMMEPA C €70 CBOMCTBAMU;

— KJIaccu(pUIIUPOBATh XUMHUYECKHUE DJIEMEHTHI B )KMBBIX OpraHU3Max Ha 3JIEMEHTBI
JKU3HU, MAKPO- U MUKPOIJIEMEHTHI;

— Kaccu(UIMPOBATH BEIIECTBA HA TIPOCTHIC U CIIOKHBIC, METAIIBI M HEMETALTHI,
HEOPraHUYECKHUE U OPTAHUYECKUE;

— KJiaccu(UIMpoBaTh HEOPraHMYECKHE BEIIECTBA HA OKCHJBI, KUCIIOTHI, COJIH,
OCHOBAHHUS;

— KJaccUuPUIUPOBATh MOBAPEHHYIO COJIb IO CTEMEHU YUCTOTHI M MO CTENECHU
U3MEJIbYCHHOCTH;

— ONpeaensaTh TOHATHSA «PAJAUOAKTUBHBIMN pacmaay, «paguOaKTUBHOCTHY,
«aTOMHasl DHEPTUs», «TEMIIEpaTypa IUIABJICHUS», «TEeMIIepaTypa KUICHUSD,
«MOH», «KPUCTAJUIBDY, «KPUCTAIUIMYECKAs PEUICTKA», «PEareHTh», «IPOMYKThI
pEaKUHUN», «PACTBOPUTENBY», «PACTBOPUMOCTBHY», «HACBIIMIEHHBIA PAacTBOPY,
«pUIBTpOBAHUEY, «PUIBTPHI», «HATPEBAHUEY, «KAJTbLIMHAIUA», «BBIIAPUBAHUEY,
CIUCTWUISILMSDY, «KPUCTAJUIM3ALUD), «IPECHas BOJA», «JIUCTHUUIMPOBAHHAS
BOJIa», «MAarMaTHYE€CKHE TOPHBIC TIOPOJBD», «OCAAOYHBIC TOPHBIE IMOPOIBD),
«MeTaMophUUECKUEe TOPHBIE TTOPOJIBI», «IIEPETOHKAY», «KPEKUHTY, «KOKCOBAHUEY,
«MOHOMEDP», KITOJTUMEP», «KMAKPOMOJIEKYJIA;

— OIACHIBATh CTPOCHUE [JIMHHOTO W KOPOTKOro BapuaHTOB Ilepmoamueckoit
cuctemsl /1. 1. Menpeneena,

— MPUBOJIUTH MPUMEPHI BEIIECTB MOJICKYJISIPHOTO CTPOECHUS;

— TPUBOAUTH MIPUMEPHI KPUCTATUTMUECKUX U aMOP(HBIX BEIECTB;

— MOPUBOJUTH NMPUMEPHI UHAMBUAYAIBHBIX BEIIECTB U CMECEN M3 MOBCEIHEBHOMN
JKU3HU;

— TIPUBOJUTH IPUMEPHI BEIIECTB MPOCTHIX M CIOXKHBIX, METAJIOB U HEMETAJIJIOB,
HEOPTaHWYECKUX U OPraHUYECKHUX;

— MPUBOJUTH MIPUMEPHI TOKCUYHBIX BEIIECTB B BO3YXE;

— MPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCTIOIB30BAHUS MTPOAYKTOB MEPEepadOTKU
MPUPOHOTO Ta3a, HePTH U KAMEHHOTO YTJIS;

— pa3aIU4YaTh CUHTETUYECKHUE U IPUPOIHBIC MOJIUMEDHI;

— pacKphIBaTh POJIb BOABLI B OPraHU3ME YEJIOBEKA, MTPOMBIIIEHHOCTH U CEJTbCKOM
XO35IMCTBE;



— pacKpbIBaTh 3HAYEHUE TIFOKO3bI JIs1 )KUBBIX OPTaHU3MOB;
— pacKpbIBaTh CMBICT TOHSATHH «IpUPOAa», «(pHU3WYecKue Tena», «SIBICHUS
NPUPOJIBI»,  «ECTECTBO3HAHME»,  «ECTECTBEHHBIC  HAYKH»,  «HU30TOIBD,
«QJIEMEHTapHbIE YAaCTULBD, «IPOTOHBD), «HEUTPOHBD», «3JIEKTPOHBI», «SIAPO
aToMa», «MacCOBO€ YHUCJIO», «aTOMHas €AUHUIA MAacChl», «IOPSIKOBBIA HOMEpP
AJIIEMEHTaY, «AIIEKTPOHHAS 00oJ0uKa aTomay, «TIEPUOJIUYHOCTD,
«Ilepunonnueckas cucTeMay, «XUMUYECKas CBS3bY, KKPUCTAUIMUECKHUE BEIIECTBAY,
«aMmop(HbIE BeIIEeCTBa», «(OU3NYECKHUE CBOMCTBA», «XUMHUUYECKHE SIBICHUSD,
«puznueckue sIBICHUS, «PACTBOPEHUEY, PACTBOPY;

— JIEMOHCTPUpPOBaTh 3HAHUE HCTOpUM co3AaHus llepuoguyeckol CHCTEMBI
XUMHUUYECKUX DJIEMEHTOB;

— packpsIBaTh cMbicha [lepuonnueckoro 3akona J[. 1. Menneneena,;

— OMUCHIBATh CTPOEHUE MOJIEKYI MO KX MOJEISM;

— XapaKTepU30BaTh NPEAMET U3YUEHUS XUMUMU;

— XapakTepu3oBaTb OOBEKThl KUBOM M HEXKHUBOW NPUPOJLI U YPOBHU HX
OpraHu3aluu;

— XapakTepu3oBaTh (POTOCHHTE3 KaK COCTABHYIO YaCTh KPYroBOpOTa YIriepojia;
— XapaKTepU30BaTh IPUMEHEHNE HEYCTOMYUBBIX (PAAHMOAKTUBHBIX) ATOMOB;

— XapaKTepU30BaTh U CPAaBHUBATh U30TOIBI BOAOPOJA U YIIEPOa;

—  XapakTepu3oBaTh XUMHUYECKHUH JJIEMEHT Ha OCHOBe MH(MOpMaINH,
coaepxkauiercs B [lepuoanueckoit cucreme JI. M. Menaeneena;

— XapakTepu3oBaTh (PU3UYECKHE TIPOLECCHI: IUIABJIEHUE, KPUCTAIUIM3AIIUIO,
UCTapeHue, KOHICHCAIINIO, CYOIMMaIInio (BO3TOHKY);

— XapakTepu30BaTh 3aBHUCUMOCTh (DHU3UYECKUX CBOMCTB BEIIECTB OT CTPOCHUS
BEIIIECTB;

— XapaKTepU30BaTh OCHOBHBIE KJIACChl HEOPTraHWYECKUX BEIIECTB: OKCHJIOB,
KHUCJIOT, OCHOBAHMHU, COJICH;

— XapaKTepu30BaTh CBOMCTBA METAJIIOB U HEMETAJIJIOB;

— OMUCHIBATH CIOCOO pa3jieieHus: BO3AyXa Ha KUCIOPO U a30T;

— XapaKTepu30BaTh OCOOCHHOCTH POCTa KPUCTAIIIIOB;

— XapaKTEepU30BaTh COCTAB BO3AyXa IPEBHEU 3E€MIIH;

— XapaKTepHU30BaTh CBOICTBA BO3AyXa B CPABHEHUU CO CBOWCTBAMHU BXOASIIUX B
HEro MHANBUJIyaTIbHbIX BEUIECTB;

— XapakTepu3oBaTh (PU3NYECKUE CBOMCTBA MPOCTOTO BEIIECTBA — KUCJIOPOJIA;

— XapaKTepu30BaTh MPUMEHEHHE KUCIOPO/Ia;

— XapaKTepu30BaTh (PHU3NIECKre CBONCTBA BOIBI,

— XapaKTepPU30BaTh COCTAB U CTPOCHHE MOJEKYJIbI, BaXKHEHIINE (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA YIIEKUCIIOr0 ra3a u €ro pojib B IPUPOJIE;



— XapakTepu30BaTh HAXOXICHUE B MPUPOJE, COCTaB, (U3MUYECKUE CBOWCTBA,
MPUMEHEHUE U 3HAUYCHHE JJIS )KUBBIX OPraHU3MOB IMOBApEHHOU COJIH;

— XapakTepu30BaTh KAUYE€CTBEHHBIH M KOJWYECTBEHHBI COCTaB MOJEKYJIbI
TJIIOKO3bI, €€ (U3MYeCKHe W XHUMHYecKHe (ropeHue u OpoxKEeHUE) CBOMCTBA,
MIPUMEHEHUE U HAXOXKJICHUE B IPUPO/IE;

— XapaKTepu30BaTh XMMUYECKUN COCTaB, CBOWCTBA U MPUMEHEHUE MUHEPAJIOB:
KBapla, Kajabl[MTa, MarHeTuTa (MarHUTHOTO KEJIE3HAKA), POJOHUTA, CEPBI, 30J10Ta,
MEJIN;

— XAapaKTepU30BaTh XHMHUYECKHI COCTAaB, CBOMCTBA WU IPUMEHEHUE TOPHBIX
MOPO/I: TJIMHBI, IECKA, U3BECTHIKA, MPaMOpa;

— XapakTepu3oBaTh 00pa30BaHUE U 3aJeraHue B 36MHOM KOpe MPUPOJIHOrO rasa,
CJIAaHIIEBOTO Ta3a, HePTH, KAMEHHOTO YTJIsl, Topda;

— XapaKTepU30BaTh COCTaB MOJIEKYJIbl, CBOMCTBA U PUMEHEHUE METAHA;

— XapaKTepu30BaTh COCTAB, CBOMCTBA U MpPUMEHEHUE HEe(PTU, KAMEHHOTO YIS U
TOpda;

— XapakTepu30BaTh OCHOBHBIC HANpPaBJICHUSI HUCIOJB30BAHUS U TMEPEpadOTKU
He(TH, NPUPOTHOTO Ta3a U KAMEHHOTO YTJIs;

— XapaKTepu30BaTh HAXOXICHUE B MPHUPOJIC, MOJIyYCHHE, CBOMCTBA U 00JacTH
MPUMEHEHUS METAILJIOB;

— XapakTepu30BaTh COCTaB, CBOMCTBa M MNPUMEHEHHE HauOOJIee H3BECTHBIX
CIJIaBOB;

— XapakTepu30BaTh COCTaB, MOJYyYEHUE, CBOWMCTBA, MPUMEHEHUE KBAapLIEBOTO U
CUJIMKATHOTO CTEKJIA;

— XapaKTEepU30BaTh COCTAB LIBETHBIX CTEKOJI,;

— XapaKTepu30BaTh MOJyUYCHHUE, CBOMCTBa, MpUMEHeHHe kepamuku (Papdopa,
dasiaca);

— OLICHMBATh BJIUSHHE XUMHUUYECKOTO 3arpsi3HEHUS OKpYKarollel cpeabl Ha
OpraHU3M YEJIOBEKA;

— TpaMOTHO oOpamaThCs C BEIIECTBAMU B TOBCEIHEBHOW >KWU3HU; BBIITYCKHUK
MOJIYYUT BO3MOKHOCTh HAYUUThCS:

— JIEMOHCTPUPOBATh 3HAHWE HaAMOO0JIEE BAXKHBIX CBEJACHUW O KUZHU U
nestenbHOCTH A. A. bekkepens, D. Pesepdopna, 1. 1. Menneneera, H. bopa, M.
B. JlomoHOCOBa;

— PaCKpBIBATh CMBICII TIOHATHS «BOJIOPOIHAS CBSI3bY;

— COCTaBJIAThH (HOPMYJIBI BEIIECTB MO aTOMHBIM MPOIIEHTAM M COOTHOIIEHUIO MacC
AJIEMEHTOB;

— Ha3bIBaTh MOJICKYJISIPHBIC BEIIECTBA MO WX (opmysiaM: MEPEKUCh BOJOPOJA,
MOJIEKYJISIPHBIA BOJOPOJ, MOJIEKYJISPHBIA KUCIOPOJ, O30H, MOJICKYJISIPHBIA a30T,
MOJIEKYJISIPHBIN MO, BOJa, aMMHUaK, YTIEKUCIBIN a3, QyJiepeH, MeTaH, STUJICH,



COUpT (3TUIOBBIA CIUPT), MIMLEPUH, YKCYC (YKCYCHasl KHCIIOTA), TJIK0K03a, caxap
(caxapo3a);

— Ha3bIBaTh COEIMHEHUS U3yUYEHHBIX KJIACCOB HEOPraHUYECKUX BEILIECTB;

— COCTAaBJIATh YPABHEHUSI XMMHUECKUX PEAKIUN [0 CXEMaM peaKlnii;

— YCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXJy CTPOCHUEM BOJBI U €€
(U3UYECKUMU CBONCTBAMH,

— UCHOJNB30BaTh MPUOOPETEHHbIE 3HAHUA MJII DKOJOTUYECKH TIPaMOTHOTO
IIOBEJICHUS B OKPYKAIOIIEeH cpene;

— OOBEKTUBHO OLIEHUBATh MH()OPMALIMIO O BEILIECTBAX U XUMUUYECKUX IPOLECCaX;
— KPUTHUYECKH OTHOCHUTHCA K IICEBIOHAYYHOW MH(OpMAIMK, HET0OPOCOBECTHOU
peKJaMe B CPeICTBAX MacCOBOM MH(OpMAIIHH.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3jie/ioB
n/n | W TeM nporpamMMeI Beero Kontpoabnbie | IlpakTuueckue = JJIEKTPOHHBbIE (HH(PPOBLIE) 00pa3oBaTeIbHbIE PECYPChI
padoThI padoThI
BBEJIEHUE https://prosv.ru/ data/umk/8317/abochaya programma 7 klass 2(
1
1 OT ATOMA 10 13 https://prosv.ru/ data/umk/8317/abochaya programma 7 klass :
BEHIECTBA
OKCIIEPUMEHTAJIBHASA https://prosv.ru/ data/umk/8317/abochaya programma 7 klass :
2 PABOTA C 6 6
BEHIECTBAMU
3 BEHIECTBA BOKPYT 7 https://prosv.ru/ data/umk/8317/abochaya programma 7 klass
HAC
4 3HAKOMCTBO C 4 https://prosv.ru/ data/umk/8317/abochaya programma 7 klass
MATEPHAJIAMUA
PesepBHOE Bpems 3 1
OBUIEE KOJIMYECTBO YACOB 34 1 5
10 TIPOI'PAMME

IHOYPOYHOE IIVTAHUPOBAHHUE
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Ne i/m

Tema ypoka

Bcero

4acoB

Jlara

OcHoBHoOe coaep;kaHHe YPOKaA

Bsenenue. 13 yero
COCTOUT MHUP

[Ipupona. @usznyeckue Tena. SApnenus npupoasl. EcrectBo3nanue.
EcrectBennble Hayku. [Ipenmer nzydenus xumund. Mecto XUMuu cpeau
€CTeCTBEHHBIX HayK. OOBEKTHI )KUBOK M HEXUBOH PHUPOABL. Y POBHHU
OpraHU3aly HE)KUBOU M )KUBOW MaTEepUU

Beunrnie aToMBbI

ATOM — HamMeHblIas yacTHIa BeuecTBa. HensmMeHHoCTh aTOMOB B
XUMHMYECKHX TPEBPAIICHUAX. XUMUUECKUN 2JIeMeHT. CUMBOJIBI aTOMOB
XUMHUYECKHX IEMEHTOB. S nepHas peakuus. [IpoucxoxaeHue 31€MEHTOB.
IIpocteie BemiecTBa. Cil0)KHBIE BEIIECTBA (XMMUYECKHE COSMHEHUS).
Xumnyeckas popmyia. Yuciosoit nuugekc. OTKpbITHE XUMUYECKUX
9JIEMEHTOB. ATOMBI YCTOMYMBBIE U HEYCTOWYUBBIE. KpyroBopoThI aTOMOB
XUMHUYECKUX AJIEMEHTOB B MPUPO/e (KUCIOPO/Ia, a30Ta U YIIIepoaa).
@DOTOCUHTE3 KaK OJIMH U3 IIyTel KPyroBopoTa yrjiepoja

ATOMBI B KOCMOCE, Ha
3emiie U B OpraHu3Me

Pacnipenenenue aToMOB XMMHUYECKHUX 3JIEMEHTOB B KocMoce (BcenenHoi,
Hame# ['anakruke, ConHeuHol cucteme) v Ha 3emiie. Bogopon u renuii —
caMbl€ paclpoCTpaHEHHbIE AIEMEHTHI BO Beenmennoii. Kucnmopon — cambrit
pacmpocTpaHeHHBIN neMeHT Ha 3emiie. Haubonee pacnpoctpaneHHbIE
AJIEMEHTHI B PA3HBIX YACTIX 3eMIH. XUMUYECKHE HIEMEHTHI B )KUBBIX
OpraHu3Max: 3JIEMEHTHI )KU3HU, MAaKpO- U MUKPO3JIeMEHThI. bruomornuecku
aKTHBHEBIC BEIIECTBA

HeycroliunBeie aTombl

YcroiiuuBbie (CTaOUIbHBIC) U HEYCTONYMBBIC (PaJMOAKTHUBHBIC) XUMUYECKHE
anemeHThl. PanqnoakTuBHbl pacnan. PagrnoaktuBHOCTE. M30TOMBL.
[IpumeHeHne HEYCTONUMBBIX (paJMOaKTUBHBIX) aTOMOB. LlenHast peakius.
AtomHast sHeprus. JKusHb u nearenbHocTh A. A. bekkepens

Kak yctpoen atom

DneMeHTapHbIe YaCTULBI (IPOTOHBI, HEUTPOHBI U 3JIEKTPOHBI), UX OCHOBHBIE
XapaKTEePUCTUKN — Macca u 3apsa. Aapo aroma. MaccoBoe 4ucio.
B3anMocBs3bp MaccoBOro 4MCIIa ¢ YUCIOM IPOTOHOB U HEUTPOHOB. ATOMHAas
equHUIA Macchl. [TopsaKoBEIil HOMED AeMeHTa. DIeKTpoHHasT 0007I09Ka
aroma. JKusnp u nesrensHocts D. Pesepdopra

| N3oTtomsl

XHUMUYECKUH JIEMEHT KaK COBOKYITHOCTh aTOMOB, HMEIOIINX OJIMHAKOBBIN




3apsn sajapa. CpaBHUTEIBHBIN COCTaB U30TOIOB BOAOPO/AA U YIIIEpo/ia.
CniocoOb1 0003HAYECHHS H30TOTIOB

Uctopus co3nanus
[Tepuonnueckoit cucTeMsl
XUMHUYECKHUX 3JIEMEHTOB

Hcropus cospanus Ilepuoanyeckoi CUCTEMbl XUMUYECKUX 2JIEMEHTOB.
[Tepuonuunocts. [leprnonnueckuii 3akon J[. 1. Menaeneena.
IIepnonnueckas cucrema. JKusnp u nearensHocts . . Menneneesa.
HemoncTtpannu [lepuoanueckas cuctemMa XUMUYECKUX IIEMEHTOB

. . MennieneeBa

Crpykrypa
[Tepuonnueckoit CuCTEMbI

[Tepuonnueckas cucrema /. 1. MenneneeBa. JJIMHHBINA U KOPOTKHIA
BapuaHThl [lepuoanueckoii cuctemsl JI. 1. Menneneena. [lepuoapl:
KOPOTKHE U JJIMHHBIC. [ pyMIibl, TJIaBHBIE U TOOOYHBIC MOATPYIIIHIL.
HNudopMmanus 0 XMMHYIECKOM dJIEMEHTe, cojaepxaiascs B [lepuoaudeckoit
cucteme JI. 1. MenneneeBa. JKuzHp U 1€ T€IbHOCTD

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

ATOMBI COEUHSIOTCS B
MOJIEKYJIBI

Monekyna. [IoHATHE 0 XUMHUECKOM CBs3H. BeliecTBa MOJICKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS, UX XapakTepucTiuka. CTpoeHre MOJICKYJI.
Mogenu MOJIeKyIT: apoCTepKHEBbIe U MaciiTaOHbIe. MoJIeKyIspHast
Macca. [IpumepsI BeniecTB MOJIEKYIISIPHOTO CTPOSHHS: TIEPEKHUCH BOJIOPO/IA,
MOJIEKYJISIPHBII BOJOPOI, MOJIEKYISAPHBINA KHCIOPO/, 030H, MOJIEKYJISPHBIi
a30T, MOJICKYJISIPHBIN MO, BOJIa, aMMHUAK, YTIICKUCIIBIN Ta3, QyJuiepeH,
MeTaH, STUJIeH, COUPT (ITUIIOBBIN CIMPT), MIULEPHH, YKCYC (YKCyCHas
KHCJIOTA), TIF0K03a, caxap (caxaposa).

Jlemonctpanuu OOpasibl BEIECTB MOJIEKYIIPHOTO H HEMOJIEKYIISIPHOTO
cTpoeHus. Mo/ienT HEKOTOPBIX MTPOCTHIX MOJIEKYII (B0, YIVIEKUCIIBIN a3,
KHCIIOPOJI, BOJIOPOJ)

10

ra3BI, KHUAKOCTHU 1
TBEPABIC BEUICCTBA

ArperaTHble COCTOSTHUS BellecTBa (TBEPIOE, XKUIKOE, Ta3000pa3HoOe) U UX
xapaktepucTika. CTpoeHHe BObI B TBEP/IOM, KUIKOM U ra3000pa3HOM
coctosinuu. Kpucramimdeckue u amop¢Hsbie BemecTBa. Ousnueckue
MIPOLIECCHI: MJIaBJICHNUE, KPUCTAJUIM3ALMS, UCTTapeHHEe, KOHACHC AN,
cyOnmumanus (Bo3ronka). @u3ndeckre CBONCTBA BENIECTBa (TeMrepaTypa




IJIaBJIEHUA U TEMIIEpaTypa KUIIEHUS).

Hemoncrpanuu [TnaBnenue Bocka (mapaduHa) Kak npuMep GU3NIecKoro
siByieHus. Kumnenue BoJibl Kak npuMep GU3NYECcKOro sBICHUS

11

Kpucrannuueckas
CTPYKTYpa BEIIeCTBa

Kpucramnsl. Kpucramnuuaeckas pemerka. Monsl. Kpucramimue ckas
pelieTka nmoBapeHHoi coinu. GopMbl KPUCTAILIOB Pa3IMYHBIX BEIIECTB (KYO,
OKTasp, 0JeKadIp, pOMOO03Ip, CTOIOUATHIC U IJIACTUHYATHIC KPUCTAILIIBI).
Cpoctku. py3sl. Jennputsl. Jlemonctpanun Kpucranauueckas penieTka
XJIOpUJa HATpUs

12-13

Knaccudukanms Bemect

Knaccudukanus BemecTs no cocrapy. nausuyanbHble BosBisTh
paszuuus MEXy UHIMBUIYAIbHBIM BEIIECTBOM U CMEChI0. 49 (ducThie)
BemiecTBa U cmecH. IIpocteie BemecTBa. CllojkHbIE BeIleCTBa (XMMUYECKHE
coeuHeHus ). MeTallibl 1 HEMETasulbl, UX cBoiicTBa. Heoprannueckue u
opraHuueckue BeniecTsa. OCHOBHBIE KJIACChl HEOPIAHUYECKUX BEILECTB!
OKCH/IBI, KUCIIOTHI (COJISIHASA, CepHasi, a30THAs, yroybHasi, pocdopHast), conu,
ocHoBaHus. [llenoun. Jlemoncrpauun OOpasibpl HHIUBUAYAIbHBIX BELIECTB
(MeTasuibl, HEMETalIbl, CJI0XKHBIE BELIECTBA) U CMecel (pacTBOPbI, TPAHMUT).
3HaKOMCTBO ¢ 00pa3liaMy OKCHJIOB, KUCIIOT, COJIEH, OCHOBaHUMN

14

IIpespamenus
BEILIECTB —XHUMHYECKUE
peakuuun

du3nyecKue 1 XMMHUYECKUE ABIEHUA. XUMUUYecKas peakius. PeareHTel u
MPOAYKTHI pEAKIMU. 3aKOH COXPaHEHUsI MAaCChl. Y pABHEHHE XUMHUYECKOU
peakmuu. Koapdunnentsl. [Ipu3naku XUMHUYECKUX pEaKIHil: ”3MEHEHHE
11BeTa, 00pa30BaHUe 0CaJIKa, BbIICJICHHE ra3a, BhICICHNUE WIH MTOTJIOIICHUE
TEIlJIa, BOSHUKHOBEHHE cBeTa. JleMoHcTpanuu [ opeHne BOCKOBOM
(mapaduHOBOIf) CBEYM KaK MpUMeEp XUMUUeckoro siBieHus. [lospnenue
okpacku (peHomndTarenHa B MPUCYTCTBHUH IIETTOUH (M3BECTKOBOU BOJIBI) KaK
XUMHUYECKOE sIBJICHUE. [IoMyTHEHNE N3BECTKOBOM BOBI IIPU IEVCTBUU
YTJIEKUCIIOTO ra3a Kak XUMHUYECKOe sIBJIeHUE. Peakiiuu, 1eMOHCTpUpYIOLIre
MPU3HAKU XUMUYECKUX PEAKLIHI: B3aUMOJCHCTBUE ITIEPMAaHIaHaTa KaJusl C
CyJIb()UTOM HATPHUS B KUCJION CpeJie, B3aUMOJICHCTBUE XJIOPHIa HATPHUS C
HUTpATOM cepelpa, B3auMo/ieiicTBre KapOOHaTa HaTPHUs C COJISTHOM
KHMCJIOTOH, B3aNMOJEHCTBHE XJIOPUAA AMMOHHMS C TUAPOKCUAOM HATPUS,
TOPEHUE MarHust
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PacTBopeHnue

PactBopenue. PactBopurens. PactBop. PactBopumocTs. HacelleHHbIH
pacTtBop. MaccoBast 10ist (ITpOLIEHTHAs KOHIIEHTPAIIHs) PACTBOPEHHOTO
BemiecTBa. JlaboparopHas rmocyaa: mpoOUPKU, XUMUYECKUE CTAKaHbI, KOJIOBI
(TIIOCKOTIOHHBIE C MIAPOBUIHBIM U KOHUYECKHM TYJIOBOM), BOPOHKH,
UWIAHIPBI, MEH3YPKH, TUTICTKY, IITATENN, JIOXKKH, CTYIIKU C IECTUKAMU,
BBINIApUTENIbHBIC YalIKu. JleMoHcTpauu PacTBopsl MeAHOTO Kymopoca
pas3nuaHo# KoHIeHTpanuu. JlabopaTopHas nocyna. JlabopaTopHsrii onbIT 1.
[IpuroroBnenue pacTBopa moBapeHHOM cosu.JIabopaTopHbIid ONBIT 2.
[IpuroroBieHue pacTBopa MEIHOTO Kynopoca
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[IpakTrueckas padota 1.
[Ipocreiimme XxuMUYECKHE
oreparuu

IlepenuBanue xxuaxoctu. OTOOP KUIKOCTU C TOMOIIBIO CTEKIISIHHOM
TpyOOUKHU
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OuIbTpOBaHUE

OunbTpoBanne. PunbTpsel. M3rotopienne Gpunbrpa. MaTepuaibl s
¢buapTpoB.3HaYCHHE (DUIBTPOBAHUS B TIOBCETHEBHOM KU3HHU.
Hemonctpauuu O6pasip! GpunbTpoB. JJaboparopuslii onbiT 3. Pazgenenue
CMECH TeCKa U MOBAPEHHOM CoJii (GUILTPOBAHUEM
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Harpesanue

HarpeBanue. CriocoOsl HarpeBanus. Kanenunanus. OGopynoBanue Juist
HarpeBaHus: ra3oBbl€ M€Y, JIEKTPUUECKHUE N1€YH, FIEKTPOIUIUTKH, Fa30BbIE
TOpesKy U cnupToBKH. JlemoHcTpanun O6opynoBaHHe AJIs HArPEBAHUS:
ANEKTPOIUINTKH, Ta30BbI€ TOPEIKU U CIUPTOBKU. HarpeBanue xxuakocrei B
CTakaHe U B poOupke. Brienenue xmopodusia U3 3eJI€HOro JIUCTa MPH
00paboTKe ero ropsyuM 3TUIIOBBIM cipTOoM.JIabopaTopHbIil OnbIT 4.
HarpeBanue Ha snektporuutke. JJabopatophsiit onbIT 5. CTpoeHue
IJIAMEHH CBEYHU

19

BeimapuBanue n
KPUCTAIIU3aLHS

Brimapusanue. JIJabopaTopHoe 060pya0BaHue /Ul BbINTAPUBAHUSA: T'a30Bast
ropesika, IeKTPOIUINTKA, BbIlapuTenbHas (papdopoBas yaiika, BoJIsHas
6ans. Juctuiuianus (neperonka). JAuctumnatopsl. JJucTuimnpoBaHHas
Boga. Kpucrammmzamus. OcoOeHHOCTH pocTa KpUcTauioB. JleMoHCTpannm
OO6opynoBaHue AJIsl HATPEBAHUS: SIEKTPOIUTUTKH, Ta30BbIe TOPEIKU U
cnupToBKU. KpucTamiuszamus HuTpaTa Kajus Mpyu OXJIaXkKICHUU €ro
HachIIIeHHOro pacTBopa.JlabopaTopHslil onbIT 6. Kpuctamimsanus
KQJIMMHOW CEITUTPHI
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[TpakTuyeckas padora 2.
IIpaBuna paGoTsl co
cnupToBKoi. Harpesanue
JKUOKOCTEN

[IpaBuna paboTsl co cniupToBKoi. HarpeBanue xunkocrteid. [IpaBuna
HarpeBaHus KUIKOCTEN
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Boznayx u kucnopon

Boznyx. Atmocdepa 3emnn. Xumuueckuii coctaB Bo3ayxa.CBoiicTBa
Bo3ayxa. BinaxHocts. Kucinopoa — camblii akTUBHBIA KOMIIOHEHT BO3/1yXa.
I'openue BemecTB B kucinopoae. OKUCICHUE KUCIOPOIOM OPTaHUYECKUX
BEIIECTB — MCTOYHUK SHEPTUHU KUBBIX OPraHu3MoB. Pa3enenue Bo3ayxa
Ha a30T u kucnopo. [Ilpumenenue kucnopoaa. CoctaB Bo3ayxa ApeBHEN
3emun. KauectBo Bo3nyxa. TokcuuHble BeniecTBa B Bo3ayxe. O30H.
Jemonctpauuu JleMoHCcTpaiimoHHbINH onbIT «KHUCI0po 1 13 TaOIETOKY
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Bona

Boga — camoe pacnpocTpaHeHHOE Ha 3eMJIe CII0KHOE BEIIECTBO.
Kpyrosopot Boabl Ha 3emiie. ArperaTHble cocTostHUs BoAbl. [IpecHas Boza.
JuctrimupoBanHas Boja. Bojia — OCHOBHOM KOMIIOHEHT BCEX JKHUBBIX
opranu3moB. Bosa B opranusme yenoBeka. Poib BOJbI B IPOMBIIIIIEHHOCTH
U CeJIbCKOM Xo03siiicTBe. CTpoeHHEe MOJIEKYIIbI BOJIbl. MoJieKya BObl Kak
Iunoib. BogopoaHas cBs3b U ee BIUSHUE HAa (DU3HUECKHEe CBOMCTBA BOIBI.
Boja — BakHeWIINNA pacTBOPUTEIID
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VYriexkucielil ra3

VYTIieKkucablii ra3: COCTaB U CTPOCHHE MOJIEKYJIbl. ATpEraTHbIE COCTOSIHUS U
(u3nueckre CBOMCTBA YIIEKUCIOro ra3a.PacTBOpUMOCTh yIIIeKUCIIOTo ra3a
B BOZIEC. YTOJIbHAs KUCJIOTA. XMUMUYECKasi aKTUBHOCTbD YTJIEKHCIIOTO rasa.
Posnb yriekucioro rasa B npupoze. YTJIEKUCIbIN Ta3 — «[TapHUKOBBIN ras3y.
Poct conepxanus yriekucioro raza B armocdepe. IIponeccsl, mpuBoasiue
K BBIJICJIEHUIO YIJIEKUCIIOro ra3a B atMocdepy. KauecTBeHHas peakius Ha
YTIIEKUCIIBIN Ta3.

Jlemonctpannu KayecTBeHHas peakuys Ha YIJIEKUCIBIN ra3
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IToBapenHas coub

[ToBapenHnas conp — xyopu HaTpusi. PU3NYECKHE CBONCTBA MOBAPEHHOU
coJii. 3HaU€HHE MMOBAPEHHOM COJIM ISl )KUBBIX opraHu3moB. Haxoxnenue
MOBapeHHO# coy B ipupoie. [I[pumenenne nosapeHHou conu.Kamennas
conb (ranur), ee qoOkrua. [loBapeHHast cOlb B MOPCKOM BOJIE U COJISTHBIX
o3epax. Camocanounas conb. Knaccudukanuys moBapeHHOM COU 1O




CTCIICHU YHUCTOTHI U I10 CTCIICHU U3MCIIBbYCHHOCTH. HOI[PIpOBaHHaSI numeBas
COJIb.

JlemoncTpanuu Kpucrannnueckas penierka XJaopuia HaTpus
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I'mroxo3a

['mrok03a — caMblil U3BECTHBIN MPEICTABUTEND YIIIEBOAOB. Dopmyia
II0KO3bl. PU3NYECKHE CBOMCTBA IIIIOKO3bl. PACTBOPUMOCTH INIFOKO3HI B
BOAC. HpI/IMeHeHI/Ie TJIFOKO3bI B KOHILPITGpCKOfI MPOMBIIIJICHHOCTH.

I'mok03a — OCHOBHOM UCTOYHHMK YHEPTHH KUBBIX OPTaHU3MOB. A3poOHOE U
aHa’POOHOE OKUCIICHHUE TITIOKO3bI. [JIMKOTeH 1 KpaxMai Kak UCTOYHUKU
[JIFOKO3bI B )KUBBIX OpraHU3Max. bpokeHue u ero npuMeHeHue Juist
MOJIYUCHU A IMUIICBBIX ITPOJYKTOB.

JlemoHcTpanu OOpa3iibl MIIIOKO3bI, Caxapo3bl, Kpaxmaa
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MuHepaisl 1 TOpHbIE
ITOPOJBI

Munepainsl. ['opHbIe Opoibl. XUMUYECKU COCTaB MUHEPAJIOB: KBapla,
KaJIbIIUTa, MarHeTuTa (MarHUTHOTO JKeJIe3HsIKa), pogonuTa. ['opHbie
MOPO/IbI: MarMaTu4ecKue, 0caiounbie, MeTaMopduueckue. I mrHa, mecox,
WU3BECTHSK, MpaMoOp: COCTaB, CBOMCTBA, IpUMeHeHue. M3BeCcTh HeraneHas u
ramieHas: ojiyueHue 1 npuMeHenue. M3BecTkoBas BOa U U3BECTKOBOE
MOJIOKO.

Jemonctpannu Kosnexkuus «MuHepansl 1 TOpHbIE IOpoab». Komneknus
«Pa3naTouHble 00pa31bl NOJIE3HBIX UCKOMAEMBIX U MeTaLIOBY. Koutekuus
«KBap11 B mpupoze». [IpurorosieHre n3BeCTKOBOM BOBI
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I'oproune BemecTBa: ras,
He(Th, yroib

IIpupoaHbli ra3, ero cocras. MeraH: cOCTaB MOJIEKYJIBI, CBOMCTBA U
npumenenue. Hedtr: cocras, cBolicTBa, npumenenue. [locnencreust
pa3nutus HehTH Ha BOJIHBIE IOBEPXHOCTH Mopeil 1 okeaHoB. [lepepaboTka
He(TU: IeperoHKa U KpekuHr. [IponykTel nepepaboTku HedTH U X
npuMeHenne. Hed1b, mpupoaHblii ¥ caHLeBbIH ra3, Oypblil 1 KaMEeHHBIH
yroib, Topd: nx 00pa3oBaHHE U 3aJIeTaHUE B 3€MHOM KOpe. AHTPAITHUT.
Koxkcosanue yris. [IpogykThl KOKCOBaHHS (KOKC, KAMEHHOYTOJIbHAsI CMOJIa
U CBETWJIbHBIN (KOKCOBBII) ra3) u ux npumenenue. [Ipumenenue topda.
Hemonctpaunu Komnekuus «HedTs 1 mpoayKThl ee mepepadoTKm.
Komnekuus «KaMeHHBIH yroyib 1 TPOAYKTHI ero nepepadotkuy. Komneknus




«Topd 1 mPOAYKTHI €ro nepepaboTKm»
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MeTanisl ¥ CIjIaBbl

Meramnsl. [IpencraBurenn MeTamioB — ee30, Meb, ATFOMUHUN, IUHK,
0JIOBO, CBUHEII, CE€pedpo, 30JI0TO, IJIATHHA, PTYTh. OKUCIEHUE KUCIOPOIOM
Bo3ayxa. CBolicTtBa MeTaiioB. [Inactuunocts. Tsarydects. CriiaBbl
(mypamoMuH, 9yTYH, CTalb, JaTYHb U OPOH3a): COCTaB, CBOICTBA,
npumenenue. [IpoMeiniienHas qo0bua METaIOB U3 Py MOJydYeHUe IITHKA
13 IUHKOBOM OOMaHKHU M YyT'yHa U3 JKEJIe3HOH pyasl. MeTasisl,
HaxoJsIIKECs B IPUPOJIE B CAMOPOIHOM BHJIE: 30JI0TO U IIJIaTHHA.
[IpuMeHeHne MEeTAILIOB.

Hemonctpanun Konnexkuust «AToMUHUE U €ro cruiaBbhy. Komtekius
«Keneso u ero craBb». Komneknus «Pa3gaTounbie oOpa3ibl OJIE3HBIX
HCKoMaeMbIX U MeTaiuioBy. Koyneknus «YyryH u cranp»
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Crexkiio

Crexna kak amop¢Hsble Tena. KBapieBoe 1 CHIIMKaTHOE CTEKJIO: COCTaB,
MOJy4€HHUE, CBOMCTBA. []onydeHne BBICOKOXYI0KECTBEHHBIX U3CIIHI
PY4YHBIM BbIyBaHHEM U3 cTekiaa. OKpacka CTEKOJI HOHAMH METAJUIOB.
CmanbThl — riyleHsle (Henpo3paunble) cTekia. JKu3Hb U AesITeIbHOCTD
M. B. JlIomoHocoBa. IIpumeHeHne CTeKoI.

I[eMOHCTpaLII/II/I KOHHGKHI/IH «Ctekiio u N3ACIINA U3 CTCKIIa»

30

Kepamuka

Kepamuxka (papdop u dasuc): cnocod mosnyuenus, cBoiictsa. ['masyps.
[IpuMeHeHne KepaMUKH.

Hemonctpaunu Komnekuus o6pasuoB papdopa, dasHca, 0005k KEHHOM
TJINHBI
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[Tonumepsr

[Tomumepsl. OOpa3oBaHue MOJIUMEPOB U3 MOHOMEPOB. MakpomoseKyia.
Buel nonuMepoB: miacTUKH (MOTUATUIICH, TOJUIPOIUIIEH,
noJMKapOOHaTHhI, Te(JI0H, MONUATUIICHTEpedTaNaT), HIacTOMEPHI (KayuyKH,
pe3uHa), moJMMepHbIe BOTOKHA. OCOOEHHOCTH TOYUEeHHSI TIOTUMEPOB, HX
npuMeHeHre. CHHTETHYECKUE U MTPUPOIHBIE ToMMepsl. JleMoHcTpanuu
Komnexknus «IInactmaccey. Komneknusa «Kaydyk U IpOayKThl €ro
nepepabotkny. Komnexiust «BogokHay




Oo6o61aromiee

Brinonnenue ynpaxHeHuH, MO3BOJISIOMINX CUCTEMAaTU3UPOBATh U 0000IINUTh

32 IIOBTOPCHHE ! HOJIy4CHHBIE 3HAHUS [0 KypCy
| 33 | Hrorosoe TecTUpoBaHKE | 1 | KoHTpoJ1b 3HaHUi 110 Kypcy
| 34 | PesepBHBII ypoK | 1 |
OBLIEE KOJIMYECTBO
YACOB 1O 34
[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MHNPOLOECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA
1. «Xumus. BBemenwe B mpeamer. 7 kiace»  (aBropel: B. B. Epemwun,

A. A. [Ipo3nos, B. B. JIynun). — M.: Jlpoda, 2023 r.

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

Metoanyeckoe mocodue k nporeaeBTuaeckoMy kypcy B. B. Epemuna,

A. A. Jlpo3noga, B. B. Jlynuna «Xumus. Beenenue B mpeaMer. 7 Kiiacey:
metoaunyeckoe nocooue / B. B. Epemun, A. A. Jlpo3nos, D. 0. Kepumos,
B. U. Maxonuna, O. 0. Cumonosa, 1. B. Epemura. — M.: JIpoda, 2020.

HNUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

bubmmoreka IIOK

POIII

MDOII

SIkmacc

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

O0opynoBaHne HEHTPA eCTECTBEHHO-HAYYHON U TEXHOJIOTNYeCKOM
HanpaBJieHHocTH «Touka pocTa»

YUYEBHOE OBOPYJIOBAHUE
JlaboparopHoe o0opynoBaHue

ObOPYTOBAHUE JIJIS1 IPOBEJEHUA JIABOPATOPHBIX, IIPAKTUYECKHX
PABOT, IEMOHCTPAIIM

[TpoexTop. HoyTOyxk.






























