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IlnanupyemMble pe3yibTaThl H3y4EeHUsI Y4eOHOI0 npeaMeTa

B cootBetcTBUM ¢ DepepatbHBIM TOCYIapCTBEHHBIM O0Opa30BaTe/IbHBIM CTaHIAPTOM OCHOBHOTO
0011ero oOpa3oBaHus yJallyuecs JOJDKHBI OBJIQJICTh TAKMM U MO3HABATEIbHBIMU YIE€OHBIMU JEHUCTBUSIMH,
KaK:

-yMeHHe (OopMyIHpOBaTh MPOOJIEMYy W TUIOTE3Yy, CTAaBUTh IICIM M 3aJa4d, CTPOUTh IUIAHBI
JOCTIDKCHHUS LICJICH U PEIIeHHUs MOCTABICHHBIX 3a/1au, MPOBOIUTH SKCIICPUMEHT U Ha €TI0 OCHOBE;

-JIeJIaTh BBIBOJIBI M YMO3AKITIOUCHUS, TIPEJICTABIISITh UX M OTCTAUBATh CBOIO TOUKY 3PCHUS;

-OBJIAJICTh TIPUEMaMH, CBSI3aHHBIMH C OMNPEICIICHUEM TMOHSITHI: OTPaHUYMBATh MX, OIHUCHIBATH,
XapaKTepU30BaTh U CPaBHUBATb.

CrnenoBarenbHO, TP W3YYCHWHM XWMHH B OCHOBHOW IIKOJIE YYalIWecs OJDKHBI OBJIAICTh
y4eOHBIMU JEHCTBHSIMHY, TIO3BOJIIIONIMMH VM JIOCTHYD JIMYHOCTHBIX, MPEIMETHBIX W METAaIpeIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTAaTOB.

|. Jluunocmmuvie pesynbmamel.

OCO3HaHUe CBOEW STHHYECKOW NPUHAJIC)KHOCTH, 3HAHWE WCTOPUMM XWMHHM M BKIaga POCCHICKO M
XAMMHECKON HAyKU B MUPOBYFO XUMHIO;

gopmupoaatiie OTBETCTBEHHOTO OTHOILIEHS K TO3HAHMIO XMMUH; TOTOBHOCTU M CTIOCOOHOCTH 00 yJarO LITUXCSl
K CaMOPa3BUTHIO M CaMOOOPa3OBAHMIO HA OCHOBE M3YYCHHBIX (PAKTOB, 3aKOHOB M TCOPUN XUMUHU;
OCO3HAHHOT'O BBIOOPA U MOCTPOCHUE MHIMBHITYaJIbHOM 00 pazoBaTe b HO M TPACKTO PHK;

gopmuposanue UEIOCTHOW €CTECTBEHHO-HAYYHON KapTUHbI MHpA, HEOTHEMJIEMOM YacThiO
KOTOPOU SIBJIIETCS] XM MECKas KapTHHA MUPA,;

o8a0eHe COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIIMM YPOBHIO Pa3BUTHSI HAYKH M OOILIECTBEHHO 1 MPAKTHKH,
B TOM YKCJIe U XUMUMECKHM

ocsoeHie COLMATbHBIX HOPM, INPAaBWI NOBEJACHMS, pojell M (JOpM COLMATLHOM JKM3HU B COLUYME,
IPUPOJIE U YaCTHOM KM3HM HA OCHOBE IKOJIOIMUECKO M KYJIbTypbl M O€30I1aCHOIO OOpAIEH C BEIIECTBAMHU
Y MaTepuaiamy;

gopmuposanue KOMMYHMKATHUBHOW KOMIIETEHTHOCTH B OOIIEHMHM CO CBEPCTHHUKAMHU U
B3POCIBIMH B TIpollecce€ 00pa3oBaTeNIbHOM, OOIIECTBEHHO TIOJIE3HOW, y4eOHO-HCCIIeI0BATEIbCKO M,
TBOPYECKOUW U APYIUX BUIOB JEATEILHOCTH, CBI3aHHBIX C XUMHUEHL.

Il. Memanpeomemmunle pesyiomamol

onpedenieHue TRTIC T COOCTBEHHOTO 00 yde HI, TIOCTAHOBKA U (POPMYITUPOBAHKE s Ce0sT HOBBIX 33]1a4;

naaHUpoGaHue TyTel JOCTIDKEHUS JKeJIaeMOro pe3ysbTara OOYdeHHsI XMMUN KaK TeOPEeTHHECKOTO, Tak 1
SKCTIPHMEHTAJIL HOTO XapaKTepa,;

coOmHeceHue CBOWX NEHCTBHU C IUTAHUPYEMBIMH PE3YyJIbTATaMH, OCYujecmeeHue KOHTPO IS
CBOEH e TeIPHOCTH B MPOIIECCE JA0C THKE HUS

pe3yIbTara, onpedeieHue CTiocOOOB ISUCTBHIA TPH BBITIOJTHEHAN JTa00PATOPHBIX U MPAKTUYECKHX paboT B
COOTBETCTBUHM C MPaBWIAMU TEXHUKU O€30TaCHOCTH;

onpedeneHue VCTOYHHKOB XMMMIECKOW MHpOpMAlMM, TOJIydeHWe U aHamB e€, Co3JaHue
MH(O PMAIMOHHOTO MPOAYKTa M €T0 Tpe3eHTaI;

UCno/m306aHe  OCHOBHBIX ~MHTCIUIGKTYaJbHbIX OTEpalMil: aHaIM3a W CHHTE3a, CpaBHEHUA U
cucteMaruzaluu, O0OOOLIEHU W KOHKPETH3ALUHU, GbligleHue TPUIUHHO-CIICICTBEHHBIX CBA3eH H
nocmpoeHye JOTUIECKOTO PacCy’KICHUS W YMO3aKIFOUeHUs (MHIYKTUBHOTO, JEAYKTUBHOTO U TI0 AHAJIOTHH)
Ha MaTepHasie eCTeCTBEHHO-HAYYHOTO COJIC PIKAHMS;

VMeHue CO3/1aBaTth, MPUMEHATh U MPEOOPaBOBbIBATH 3HAKU U CHMBOJIBI, MOJICITH M CXEMBI JIJII PEILICHIS
y4eOHBIX U T03HABATE L HBIX 33134,

Gopmuposanue U pazéumue SKOJOTMHECKOTO MBIIUICHUS, YMEHHE NPUMEHSTh €r0 B TMO03HABATEJILHOM,
KOMMYHHKATHBHOM, COTMAITb HOM MPaKTHKE U MpodeccHo HATbHO M OpHeHT Al

2eHepupoeaHue WIeH 1 oTpeieNICHHe CPeJICTB, HEOOXOIUMBIX IS MX PeATH3aINN.

Il IIpeomemmunie pesyivmamyl.

BLInyCKHHUK HAyIUTCS:

XapaKTepHU30BaTh OCHOBHBIE METOAbI MO3HAHMA: HAOJI0 e HUE, M3MEPSHHE, SKCTIEPHMEHT;




ONKCHIBaTh CBOMCTBA TBEPABIX, JKMIAKHUX, I'a3000pa3HBIX BEILECTB, BBUIEIA HX CYIIECTBEHHbIC
NPIBHAKY;

pacKpbIBaTh CMBICJI OCHOBHBIX XMMMYECKHUX TOHATHHA «arom», «MOJIEKYIa», «XUMHUECKHH
AJIEMEHT», «IIPOCTOE BEIIECTBO», «CJIOKHOE BEIIECTBOY, UCTIOJIB3YS 3HAKOBYIO CHCTEMY XUMUH;

pazmuaTh XUMUIECKKE M (PYBUYECKHE SBJICHNUS,

Ha3bIBaTh XUMUYECKIE JIEMEHTHI;

OTIpeIeIISITh COCTAB BEILECTB N0 UX (hopMyram;

Ha3bIBATH TPU3HAKU U YCIIOBIS MPOTEKAHMS XUMMMECKUX PEeaKLI;

BBUIBJIITh TPU3HAKH, CBWICTENILCTBYIOLIME O TNPOTEKAHWM XMMMMECKOW pEaKIMH TPU BBINOJHEHUN
XAMHPMECKOTO OTIBITa;

COCTaBIBITH (DOPMYITBI OMHAPHBIX COCTMUHEHHIA;

coOJIOIaTh MpaBIa 0e30TIACHO M PA0OTHI TP NPOBEICHNN OTIBITOB;

T0JIb30BaTHCS J1aD0 PATOPHBIM 00O PYIOBaHUEM U ITOCYIOM;

BBIYUCIIATH OTHOCUTEIHHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MacChl BEIIECTB;

BBIUUCJIATh MACCOBYIO JOJIF0O XUMMUECKOTO 3JIEMEHTa 10 (PopMyJie COeTNHEHNS;

XapaKkTepU30BaTh GM3MIECKIE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HA IPUMEPE KUCIIOPOIa

XapaKTepu30BaTh (DIBUUECKUE CBOWCTBA BOJIBI,

PaCKpPBIBATh CMBICJI TIOHATHS «PacTBOPY;

BBMKCJIITh MaCCOBYIO JIOJIFO PaCTBOPEHHOTO BEIIECTBA B PaCTBOPE;

IPUTOTOBJSATH PACTBOPHI C ONPEAEIIE HHO U MAacCOBOM A0J€M PaCTBOPSHHOTO BEILECTBA;

Ha3bIBaTb COCAMHEHMS MBYUEHHBIX KJIACCOB HEOPTaHNUYECKUX BEIIIECTB;

XapakTepu30BaTh (PU3UUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHMX BEIIECTB: OKCHIOB,
KHCJIOT, OCHOBAHM, COJICH;

OTIpeJIeIISITh MIPUHA/JIEKHOCTh BEIIECTB K ONPEAEICHHOMY KIIacCy COEIMHEHHIA;

COCTAaBIIITh (POPMYJIbI HEOPraHMIECKHX COEMHE HUI MBYUEHHBIX KJ1aCCOB;

O00BSACHAT, (M3WUECKUA CMBICII ATOMHOTO (TOPSJIKOBOTO) HOMEpa XHMHYECKOTO JJEMEHTa,
HOMEPOB I'PYIIIBI U IIepro/ia B reproameckoi cucteme /.M. Menneneesa;

«CTETIEHb OKHUCJICHUS», «BOCCTAHOBUTEIIbY, «OKUCICHHEY, «BOCCTAHOBJICHHE),;

Buiny ckHux nonyuum 603mMoHCcHO citb HAY YUmMbcsL.:

8bI06UAMb U NPOEEPAMNb IKCHEPUMEHMATILHO 2UNOME3bl 0 XUMUYECKUX CE0UCMEAX 6eujecms Ha
OCHOB8e UX cOCmasa u CMpoeHusl, Ux CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe peakyuu, 0 Xapakxmepe u
NPOOYKMAX PA3TMUYHBIX XUMUYE CKUX PEAKYULL,

Xapakxmepuzoeams —8ewecmea no cocmasy, CMPOeHUI0 U CE0UCMBAM, Y CMaHA8IUBA Mb
NPUYUHHO -CIe0 CBEe HHble CB8A3U MeH 0y OaHHbIMU XAPAKMEPUCIUKAMU BeuleCmed,

coCmagnsims MOJNEKYAApHble U NOJHble UOHHblE YPABHEHUS NO COKPAWEHHHIM UOHHBIM
VDA GHEeHUAM;

NPOCHO3UPOBAMb CHOCOOHOCMb 6eWjecmed NPOosAIAmMb OKUCTUMEbHbIE UM 60 CCIMAHO GUMEIbHbIE
CE0LLCMEA CYUemom CmeneHell OKUCTeHUS 2TIEMEHIO8, BXO0UUX 6 e20 COCHIAE;

UCNOJb306aMb NPUOOPEMENHbIE 3HAMUS OJiL IKOJOSUHECKU SPAMOMHO20 NOBEOeHUsl 8 OKPYHCAIOuel]
cpeoe;

UCNnoab308ams NPpUobOpeménnbie Kaloueeble KOMNemeHyuu npu 6blNOJHEHUU NPOEeKmo8 U
YUeOHO-Uuccae0068amenb CKUX 3a0ay N0 U3YYEHUIO CBOUCMS, CHOCOO08 NOMYYeHUs U pPACNO3HAGBAHUS.
elyecms; 00 beKMUBHO OYEHUBAMb UHPOPMAYUTO O 8eUjeCMEax U XUMUUECKUX NPOYeccax;

KpumudeCcKu OMHOCUMbCA K NCeBOOHAYYHOU UHDOpMaAyUU, HeO0OpPOCO6eCnHOU peKiame
8 CpedCcmeax Macco8oul uHgopmayuu,

0CO3HABAMb 3HAUEHUE MeopemUyeCcKUX 3HAHUU N0 XUMUU OIS NPAKIMUYECKOU Oesime.ibHO Cni
yenoeexa,

cozoasamb MoOem U cxemvl OJsI pelleHUss YUeOHbIX U HNO3ZHABAMETbHbIX 3a0al, NOHUMAMb
HeobXx00uUMOCmb  COOIO0eHUsL NPEeONUCAHUL, NPedJiacaeMbiX 8 UHCHPYKYUAX HO UCNOJIb306AHUIO JeKAPCMS,
cpeodcmas ObI Moo XUMUU U Op.




Coaep:kanmne nporpaMMbl
Benenmne (14)
Tema 1. Ot aTroma 10 BemecTBa (134)
[Ipupona. Pusuueckue tena. SBineHus npuponsl. EctectBo3Hanue. EctectBenHble Hayku. lIpeamer
BYYeHUs] XUMUU. MecTo XUMUHU CPelld €CTeCTBeHHBIX HayK. OOBEKThl KHUBOW M HEKHMBOW TPHUPOJIBL.
YpoBHM oOpraHu3anuM >KMBOM M HEXMBOM Marepuu. ATOM — HAaWMEHbINAs YacTUI[A BEIISCTBA.
HemsMeHHOCTP aTOMOB B XMMHUYECKHX TIpeBpaICHUsX. XHUMUUECKUM syeMeHT. CUMBOJIBI aTOMOB
XMM MYECKHUX 3JIeMEeHTOB. fnepHas peakuusi. [Ipoucxoxnenue anemenros. [Ipocteie BemecTBa. CloKHbIE
BEIIECTBA (XMMUYECKHE COeIMHeHus). Xummaeckas ¢opmyna. YucnoBoit wuHmexc. OTKpbITHE
XUMUYECKUX DJIEMEHTOB. ATOMBI YCTOIYUBBIE M HeyCTOUUBBIE. KpyroBOpOThl aTOMOB XMMHYECKHX
JIEMEHTOB B NIpHpoJe (KHUCIOpOJa, a30Ta U yrieponaa). PoTocuHTe3 Kak OJMH M3 IyTeH KpyroBOpoTa
yraepoaa. Pacnipeneneniue aroM0OB XMMHYECKHUX 3J€MEHTOB B kKocMmoce (Bcenennol, namei ["anaktuke,
Conneunoil cucreme) u Ha 3emuie. Bogopon u remmii — camble pacnpOCTPaHEHHBIE 3JIEMEHTHI BO
Bcenennoit. Kucnopon cambiii pacipocTpaHeHHBIN meMeHT Ha 3emuie. Hamboitee pacripocTpaHeHHbIE
AJIEMEHTHI B Pa3HbIX YacTAX 3eMJIM XHUMUYECKUE SJIEMEHThI B JKMBBIX OPraHM3MaX: 3JIEMEHTbI XKU3HH,
Makpo- ¥ MHKPOAJIEMEHThL. bBHONOTHUECKH aKTMBHBIE BEIIECTBA. YCTOIUMBBIE (CTaOWIBbHBIE) U
HEYCTOMUMBbIE (PaAHOaKTUBHbIE) XUMHUECKUE AIeMEHThl. PannoakTuBHbIN pacnan. PagnoakTUBHOCTS.
N3oTomml. [Ipumene Hue HeyCTONYMBBIX (paJMOoaKTUBHBIX) aToMOB. llenHas peakuus. AToMHasi SHeprusi.
Kuznb u desmemwnocmov A. A. bexkepens.
DreMeHTapHble YacTHUIIBI (IPOTOHBI, HEMUTPO HBI U 3JIEKTPOHBI), UX OCHOBHBIE XapaKTEPUCTUKU — Macca U
3apsaa. Anpo aroma. MaccoBoe umciio. BzaumocBs3b MacCOBOTO UKCIA C YUCIIOM IPOTOHOB M HEUTPOHOB.
AtoMHas enuHMIA Macchl. [lopsnkoBbIi HOMEp 3MieMeHTa. DJIEKTpOHHAs 00oJjiodka atoma. JKusHb u
OdesamenvHocms 3. Pezepgopoa.
XVUMUYECKUI JIEMEHT KaK COBOKYITHOCTh aTOMOB, UMEIOIIUX OJUHAKOBBIN 3apsa sapa. CpaBHUTEIIbHbBIN
COCTaB WM30TONOB BOJOpona M yriaepoja. CrocoObl o6o3HadeHus wu3oronoB. Mcrtopus cosnanus
[lepuonnueckoil cUCTEMbl XUMHUUYECKHX 3JeMeHTOB. llepumommunocts. Ilepuonmueckuit 3akon [. U.
MemnneneeBa. Ilepuoguueckas cuctema. JKuzub u Odesmenvnocms /. M. Menoeneesa. Ileproamaeckast
cuctema JI. M. MenneneeBa. JInvHHBIM M KOpPOTKMM BapuaHrtel llepnogmueckout cuctemsr . U.
MemnneneeBa. Ilepuonbl KOpoTKME | JJMHHBIE. ['pynmbl, TJaBHeIE W TIOOOYHBIE TOATPYIIIHI.
Nudopmanmst 0 xumMudeckoM 3reMeHte, coaepxamasics B [lepuonnueckoit cucteme JI. V1. Menneneesa.
Kusno u desmemwnocmo H. bopa.
Mounekyna. [loHATHE 0 XMMHYECKOHM CBA3U. BelecTBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOECHHUS,
ux xapakrepuctuka. CTpoeHHe MOJEKyl. MoOJenn MOJEKyNl: IIAapOCTEepP)KHEBBIE M MacIITaOHbIC.
Monexymsprass Macca. llpumepsl BemIECTB  MOJIEKYJSIPHOTO  CTPOCHMS: IIEPEKUCh  BOJOPOIA,
MOJIEKYJISIPHBIM BOJIOPOJ, MOJIEKYJISIPHBIM KHUCJIOPOJ, 030H, MOJIEKYJIIPHBIA a30T, MOJICKYJISIPHBIM HOJ,
BOJIa, AMMHUaK, YTJIEKUCTIBIN Ta3, QysiepeH, MeTaH, STWICH, CIIUPT (STHJIOBBIA CIHPT), TIHLIEPUH, YKCYC
(YKcycHast KUCIIOTa), TJII0K03a, caxap (caxapo3a). ArperaTrHble COCTOSIHMS BELIECTBA (TBEPAOE, KUIKOE,
ra3oo0pa3zHoe) U ux xapakrtepuctuka. CTpoeHHe BOJbI B TBEPIAOM, KHIAKOM U ra3000pa3HOM COCTOSTHUSX.
Kpuctamnmueckne u amopdHble BemiecTBa. DU3MUecKue MPOLECCH: IUIABICHHE, KpUCTAJUTM3ALLs,
UcTapeHue, KoHIeHcalus, cyonumanus (Bo3roHka). dusnueckue CBOMCTBA BelIeCTBa (Temreparypa
IIaBjieHus U Temnepatypa kunenus). Kpucrammsl. Kpuctannuueckas pemetka. Monsl. Kpuctamimaeckas
peuieTka moBapeHHON coi. POpMBbI KPHUCTALIOB Pa3MYHBIX BellecTB (KyO, OKTa’dap, HOJEKadap,
pomO031p, cTonOuarele W MiacTHHUaThle Kpuctasuibl). Cpoctku. pyssl. Hennpursl. Knaccudvkanms
BEIIIECTB M0 cocTaBy. MHIMBUIyabHbIe(YHCThIE) BemecTBa U cMmecu. IIpocteie BemectBa CioxKHbIE
BEIIECTBA (XMMHUYECKHE COEIMHeHWs). MeTaluibl M HEeMeTaulbl, MX CBoiicTBa. Heopranmieckuwe u
oprannueckue BemecTBa. OCHOBHBIE KJIACChl HEOPraHUUECKUX BEIIECTB: OKCHABI, KUCIOTHI (COJISAHAsA,
cepHasi, a30THasd, yrojbHas, (ocdopnas), comu, ocHoBaHws. lllemoun. Dmsmueckue U XUMHYIECKUE
ABJICHUA. XUMUYECKasi peakiysi. PeareHrsl U poIyKThl peakuy. 3aKOH COXpaHe HUS MacChl. Y paBHEHHUE
xummaeckor peakmmu.  Kosddummentsl. [Ipu3HakM XUMHUUECKHX pEakIMil: W3MEHEHHE IIBeTa,
oOpa3zoBaHue 0CaJIKa, BhIJIEJICHHE Ta3a, BBIJICICHNE WIH MOTJIONIEHNE TeTlIa, BOZHUKHOBEHHE CBETa
Tema 2. DkcnepuMeHTATBHAsA padoTa ¢ BemecTBaMu (64)



PactBopenne. PactBopurens. PactBop. PactBopumocTts. Hacwimenneiii pactBop. MaccoBas nouis
(mpoLieHTHAsT KOHLIEHTpalKs) PaCTBOPEHHOTO BelecTBa. JlaboparopHas mocyna: npoOUpKH, XUMHIECKUE
CTaKaHbl, KOJIOBbI (IJIOCKOAOHHBIE C IIAPOBHUIHBIM U KOHHYECKUM TYJIIOBOM), BOPOHKH, LIMJIMHIPHI,
MCH3YPKH, IMHUIICTKH, IITATETIN U JIOKKH, CTYIIKH C TICCTHKAM H, BBITIAPUTCJIbHLIC YaAIlIKH.

OwibrpoBanue. DunbTpel. M3rotoBnenne GwibTpa. Marepuansl s QWIbTpoB.  3HaUYEHHE
(GWIbTPOBaHUA B IOBCEIHEBHOM KU3HUL.

[epemBanue xuakocT. OTOOP KUIKOCTH MPU MOMOIIHU CTEKIISTHHO M TPYOO UK.

HarpeBanne. Crioco6sl HarpeBanwmsi. KamprmHanwmsi. OO0opynoBaHue [JIsl HArpEBaHWs: Ta3OBBIC TICUH,
ANEKTPHYECKUE TIEYH, FJIEKTPOIUTUTK Y, Ta30BbIE TOPEIIKH U CITUPTOBKH.

BemapuBanue. JlaboparopHoe o0opynoBaHWE /Al BBIMAPUBAHUWA: Ta30Bas TOPEJIKA, AJICKTPOIUIUTKA,
BhIMapuresnbHas (dapdopoBas dYamika, BonasHas OaHa. J(ucTwuisimms (TeperoHKa). JMCTHIISTOPEL.
JlnctumpoBaHHas BOJIA.

Kpucrammmsanust. OcoOeHHOCTH poCTa KPUCTAIUIOB.

[IpaBuna padotel co cmproBkoil. HarpeBanue >xuakocteil. [IpaBuina HarpeBaHus KUIKOCTEN

Tema 3. BemecTBa BOKpyr Hac (74)

Bo3nyx. Atmocdepa 3emin. Xumudeckuii coctaB Bo3ayxa. CoiicTBa Bo3ayxa. Brnaxnocts. Kucnopon
— caMbli aKTUBHbIM KOMIIOHEHT BO371yxa. ['opeHue BemiecTB B Kucioponae. OKuCIeHHe KHUCIOPOJIOM
OPraHM4ECKUX BEIECTB — WCTOYHMK DHEPrUMM JKMBBIX OpPraHM3MOB. PasnencHue Bo3ayxa Ha a30T H
kuciopoa. Ilpumenenne xucnopona. CoctaB Bo3ayxa aApeBHer 3emim. [losiBnenwe kuciopoaa B
armocdepe 3emmn. KauectBo Bo3nyxa. TokcuuHble BemecTBa B Bo3ayxe. O30H.

Boma — camoe pacnpocTpaHeHHOE Ha 3€MJle CIIOXHOE BellecTBO. KpyroBopoT BoAbl Ha 3emie.
ArperatHbie cocTosiHUsI BoJbl. [IpecHas Bona. JuctwiinpoBanHas Bojaa. Boja — OCHOBHOM KOMIIOHEHT
BCEX JKMBBIX OpraHmsMoB. Bona B opranmsme uenoBeka. Ponb BOIbI B MPOMBIIUIEHHOCTH U CEJIbCKOM
xo3stiicTBe. CTpoeHHe MOJIEKYIIbl BOJBL. Mosiekyna 600bi Kak ounoib. Booopoonas céas3v u ee emisHue Ha
Qusuueckue ceolicmsa 600vi. Bojga — BaXHEUIIIUIA PAaCTBOPUTEIT.

VYTrrnekucislii Ta3: COCTaB M CTPOEHUE MOJIEKYINBL. ArperaTHble COCTOSIHMSA W (DU3HMYECKHE CBOWCTBA
YIJIEKUCJIOTO Ta3a. PacTBOPMMOCTH YIVIEKHMCIOIO Ta3a B BOJE. YTOJbHAA KHUCJIOTAa. XHMMHYECKas
AKTUBHOCTB YIVIEKHCJIOTO raza. Ponb yriekucsioro raza B npupoje. YTJIEKHUCIbIA ra3 — «IapHUKOBBIN
ra3».Poct comepkanmst yriekwcnoro raza B armocgepe. IIporeccsl, NpHBOIAININE K BBIIEICHUIO
YIJIEKUCIIOTO ra3a B atMocdepy. KadecTBeHHas peakiys Ha YIIIeKHUCIIBIHN ras.

[loBapeHHas coip — xyopun Hatpusi. Pu3nueckue CBONCTBA NOBAPEHHOW COJIM. 3HAYEHHE NMOBAPEHHO I
COJIM JJIsl KMBBIX OpranmMoB. Haxoxknenune noBapeHHOW conu B mpupoje. [IpumeHeHne noBapeHHO it
comu. Kamennas cosp (raymT), ee mpoObrda. [ToBapeHHass COJIb B MOPCKOHM BOJIE M COJISTHBIX O3€pax.
CamocanouHas conb. Kiaccupukanys moBapeHHON COJH 110

CreneHy YUCTOTHI U 10 CTENEHHU M3MEIbUeHHOCTU. MloiMpoBaHHas NUILieBas COJIb.

I'moko3a — caMblil M3BECTHBIN NPEACTABUTENL YIIeBOAOB. DopMyna IIOK03bl. PM3MYECKUE CBOKCTBA
[IIOKO3BL. PacTBOpMMOCTD IIFOKO3BI B BOJIE. [[puMeHeHHe TIIOKO3bI B KOHAUTEPCKOW NPOMBIIUICHHOCTH.
['moko3a — OCHOBHOM HMCTOYHMK SHEPrHM KUBBIX OPraHM3MOB. AdpoOHOE M aHA’POOHOE OKHUCIICHHE
IUIIOKO3bL. [ IMKOT€H M Kpaxmall Kak MCTOYHHMKM IJIIOKO3bl B JKMBBIX OpraHmsmax. bposkeHue u ero
NPUMEHEHNUE JUJIS TIOJTY4YEHUsI MTUILEBBIX ITPOTYKTOB.

Munepanbl. ['opHble mopoabl. XHMMHUYECKH COCTaB MMHEpPAJIOB: KBaplid, KaJbLIUTa, MarHeTHTa
(MarHUTHOTO JKeJIe3HsIKa), pOJIOHUTA. ['OpHBIE MOPOABI: MarMaTHIE€CKUE, OCAI0OUYHBIE, METAMOP(HIECKHE.
['muHa, mecox, W3BECTHSIK, Mpamop: COCTaB, CBOMCTBA, MpUMEHEHME. V3BeCTh HeraiieHas W TalleHas:
NOJIy4€HHUE U puMeHeHre. M3BecTKkoBas BOJ1a M I3BBECTKOBOE MOJIOKO.

[Tpupoanslii Ta3, ero coctaB. MeTaH: cOCTaB MOJIEKYJbl, CBOMCTBA W mpuMmeHeHue. HedTh: cocrtas,
cBoiicTBa, mpuMmeHeHue. [locmencTBust paznurus HeTH HAa BOJIHBIC MOBEPXHOCTH MOPEH M OKEAHOB.
[lepepaboTka HedTH: meperoHka u KpekuHr. [IpoaykTel nepepaboTku HePTH U uX npumeHenue. Hedp,
TIPUPOJTHBIA U CJIAHIICBBINA ra3, Oypblii M1 KaMeHHBIN yriiu, Topd: X oOpa3oBaHKe U 3aJleTaHUe B 36MHOU
kope. Amnrpammt. KokcoBanme yris. IIpoaykTbl KokcoBaHusi (KOKC, KaMEHHOYTOJbHas CMoOJa U
CBETWIbHBIH (KOKCOBBIN) ra3), ux npumeHenue. [[pumenenue Topda.



Tema 4. 3HakomcTBO ¢ MaTepuaiamu (44)

MeTtamsl. [IpeacTaButenu MeTaaioB — JKeJe30, MEAb, ATIOMMHMH, IIMHK, OJOBO, CBUHEL, cepedpo,
30JI0T0, IUIATUHA, PTYTh. OKHUCIEHHME KHCIOpOJOM Bo3ayxa. CpolictBa MeTawioB. IlmacTudaHOCTS.
Tarydects. CriaBbl (IypalOMHH, YyTyH, CTallb, JIaTyHb W OpOH3a): COCTaB, CBOMCTBA, MPUMEHEHHE.
[TpomblieHHas 100bMa METAUIOB M3 pPyA: NOJyYeHHE LIMHKA W3 LIMHKOBOM OOMaHKM M 4YyryHa u3
KEJEe3HOM pynabl. MeTannbl, HaxoJsIMecs B IPHUPOJE B CAaMOPOAHOM BHZAE: 30JI0TO U IUIATHHA.
ITpumenenne metawioB. Crekna kak amop¢Hble Tena. KBapueBoe M CWIMKaTHOE CTEKJa: COCTaB,
NoJIydeHHe, CBOMCTBA. [loylyueHre BBICOKOXYNOKECTBEHHBIX M3JEJUA PyYHbIM BBIIYBAaHUEM M3 CTEKIIA.
Oxpacka cTekosl HOHaMH MeTawioB. CManbThl — TJIylIeHble (HENpO3payHble) cTekna. Kuszuo u
oeamenvhocmv M. B. Jlomonocosa. Ilpumenenue ctekon. Kepamuka

(bapdop m dasHc): crocod momydeHus, cBoicTBa. [ 7asype. llpumenenue kepamuku.llonmmepst.
OOpazoBanue MOTMMEPOB U3 MOHOMEpOB. MakpoMosieKyina. Buabl mommmMepoB: MmIacTHKH (TOJIUITIIEH,
MOJIMIPOTIWIC H, TOJMKApOOHATHI, Te(IIOH, TOIMMTWICHTEpedTanar), 3macToMepbl (KaydyKHd, pe3uHa),
MOJIMMEpHBIE BOJIOKHA. OCOOCHHOCTH TOJydeHHS TMOJIUMEPOB, UX mpuMeHeHne. CHHTETHYECKHE |
MPUPOJIHBIE TTOJIMMEPBI

O0o0maromee MOBTOPeHHE MO TeMaM Kypca M MTOroBasi pegeparuBHasi WIH NPOeKTHas padoTa

(34)



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KosmyecTBo yacoB
Ne i/m HanMeHnoBaHue pa3iesioB U TeM KonTpoabHbie Tpaxtuaecrare JJeKkTpoHHbIe (I POBHIE)
NMporpamMmsl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3zpnen 1. Benenne. Tema 1. Ot aToma 10 BelecTBa
bu6moreka [TOK
11 Or aroma no Bemectea 14 0 0 https://m.edsI(;[o.ru/7f41837c
Hroro no pazpeny 14
Tema 2. IkcnepumeHTATIBbHAsI padoTa ¢ BenecTBaMmu (64)
21 JKCnepuMeHTATbHas padoTa ¢ 6 0 2 bu6moreka IIOK
BelleCTBAMH https://m.edsoo.ru/7f41837c
Htoro no pazneny 6
Tema 3. BemmecTBa BOKpyr Hac (7 4)
bubmoTexa [JOK
3.1 Beruectsa Bokpyr Hac ! 0 0 https://m.edsgo.ru/7f41837c
Hroro no pazaemny 7
Tema 4. 3HaKOMCTBO ¢ MaTepHaTaMHu
bubmoreka [HOK
4.1 3HAKOMCTEO ¢ MaTepuATAMH 4 0 . httgs://0 m(.?edsgo(.)ru/7f41837c
Hroro no pazneny 4
0000 1maro1Iee NOBTOPEHME 110 TeMaM Kypca M HTOrosasi pegeparuBHas padora
51 (ypea n nroronan pepeparunnan | 3 0 0 Bumiorexa 110K
https://m.edsoo.ru/7f41837c
padoTa
Hroro mo pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 3
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