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INOACHUTEJIBHASA 3AIINCKA

«BBeneHue B eCTECTBEHHO-Hay4dHble npeaMeTsl. dusuka. XUMHUs» — HUHTETPUPOBAHHBIN
KypCc Uil MJAAIMX MOAPOCTKOB, B COAEPKAHUHM KOTOPOrO0 pacCMaTPUBAOTCA IIYTH IO3HAHMS
YEeJI0BEKOM MPUPO/Ibl. BEITIONMHSS MponeaeBTUUECKYIO poilb, Kypc «BBeneHue B €CTeCTBEHHO-HAyYHbIE
npeaMetbl. Ouznka. Xumus» COIECPKUT CUCTEMHbIC, a HE OTPHIBOYHBIC 3HAHUS. bosbIioe BHUMaHKE B
HEM YJIEJIIETCS IPEEMCTBEHHBIM CBSI35IM MEK1Y HAYAJIbHOM M OCHOBHOM IIKOJIOW, MHTErpalMy 3HaHHUI
BOKPYI' BEAYIIMX HJCH, OMPEICNSIOIMUX CTPYKTYPYy Kypca M CIOCOOCTBYIOIIUX (HOPMHUPOBAHUIO
LIEJIOCTHOTO B3TJIsA/1a HA MUP.

[Tonydyaemble yyalmMMHCS CBEIICHHSI O BEIIECTBAX M MX IPEBPALICHUSX MOTYT CIIYXKHUTh
MEPBOHAYAILHON OCHOBOMW JUISI TIOCTCIICHHOTO OCO3HAHUS WJIACH O TOM, YTO Marepus M (QOpMBI ee
JNBIDKEHUST BCETJa B3aMMOCBSI3aHBI, YTO OOBEKTHI MIPHUPOABI O00pPa3ylOT IIEJOCTHBIE CHUCTEMBI,
OTHOCUTEIILHO YCTOMYMBBIE, HO B TO K€ BpeMs AMHaMU4Hble. HapymieHue 3Toil ITHHaMHUYECKOU
YCTOMYMBOCTU CUCTEM MOKET MPHUBECTH K HEXKENATeNIbHBIM IociencTBUsAM. OCO3HaHUE 3TOM HJIEU
BXHO JUISl TIOHUMAaHUsI DKOJIOTHUSCKUX TpobOiieM. MHTerpamusi pa3iudHbIX €CTeCTBEHHO-HAYYHBIX
obOnacteld 3HaHWS OCHOBaHA HaA IMPEJICTABICHUM O CIWHCTBE MPHUPOABI W OOIEM JUIsi BCEX
€CTECTBEHHBIX HAYK METO/I€ TO3HAHUS.

CoaepxaHue JaHHOTO Kypca CTPOMTCS Ha OCHOBE JAESITENIbHOCTHOrO Moaxoja. BosieueHue
y4almmxcs B Pa3sHOOOpa3HYI Y4YeOHYI0, HCCIEAOBATEIbCKYI0 M MPAKTHYECKYIO JeATEIbHOCTh
SIBJISIETCSL YCIIOBUEM NMPUOOPETEHUs MPOYHBIX 3HAHUM, MPeoOpa3oBaHus UX B yOCKICHUS U yMECHHUS,

CTAHOBJICHUA OTBCTCTBCHHOCTHU KaK YCPThI INYHOCTHU.

HEJU U3YUYEHUS
V3yueHnH JaHHOTO Kypca B OCHOBHOI 1IIKOJIE HAIIPaBJIEHO Ha JOCTH)KEHHUE CIIEeTYIOIUX LeNe:

— TIPOTIEJICBTHKA OCHOB (PM3UKU M XUMHU;

— TOJYYEeHHE YYallUMHCA TPEJICTaBICHHA O METOJaX HAayYHOrO TIO3HAHUS TPUPOIBI;
(dbopMHpOBaHHE DIEMEHTApHBIX YMEHHMU, CBSI3aHHBIX C BBIMOJHEHHEM Yy4eOHOTo 1abopaTopHOTO
AKCIEpPUMEHTA (MCCIEA0OBAHMS);

— (¢opMHpOBaHUE y yYalIUXCs YCTOHYMBOTO MHTEpeca K MpeIMeTaM eCTeCTBEHHO-HAyYHOTO
IUKJIa (B YaCTHOCTH, K (PU3UKE U XUMHUN).

— oOecriedyeHHe yCIOBHUI, CIOCOOCTBYIOIIMX MPUOOPETEHHI0 OOYYaIOIUMUCS  OIBITA
pa3sHOOOpa3HON NEeATETBbHOCTH, TO3HAHWS W CaMOIO3HAHWS, KIIOYEBBIX HABBIKOB (KITFOUEBBIX
KOMIIETEHIIHH ), IMEIOLINX YHUBEPCAIIbHOE 3HAaUCHUE /ISl pa3IMYHBIX BUJIOB JACATEIbHOCTH;

— (¢dopMupoBaHre y O0O0y4aomUXcs TI'YMaHHUCTUYECKUX OTHOLICHWH, MOHMUMAaHUS II€HHOCTU

XHUMHUYCCKUX U (bmnqecxnx 3HAHUI JIA BBIpa6OTKI/I 9KOJIOTHYECKH uenecoo6pa3H0ro IIOBCJICHHUA B



OBITY ¥ TPYJOBOH NEATEIHHOCTH B IENSIX COXPAHEHUS CBOETO 3JI0POBbSI U OKPYXKAIOIICH MPUPOTHOM

CpEeblL.

JlesTenbHOCTHBIN TOAXOJ K pa3paboTKe coaepKaHMsl Kypca MO3BOJSET peuiarb B XOJAE €ro
M3YyUEHHs PsAJ B3aUMOCBS3aHHBIX 33/1a4: O0ECIeYMBaTh BOCIPHATHE, MOHUMAHUE M 3allOMHUHAHUE
3HAHMH, CO3/1aBaTh YCJIOBHS JJIS BBICKA3bIBAHUS IOJPOCTKOM CY)KJIEHUH HAay4dHOI'O, HPaBCTBEHHOTIO,
ACTETUYECKOTO XapakTepa MO MOBOAY B3aUMOJEWUCTBUS 4YEJOBEKAa M MPUPOJIbI, YAEISATh BHUMAaHUE
CUTyalusiM, TJ€ Y4Yalluics MJOJDKEH pas3jinyaThb YHUBEpcajbHble (BCeoOIIMe) W YTHIMTapHbIE
LIEHHOCTH; MHCII0JIb30BaTh BCE BO3MOYKHOCTH JUIsl CTAHOBJIEHMS IPUBBIYEK CIIEOBaThb HAYYHBIM U
HPABCTBEHHBIM IMPHHLIMIAM U HOpMaMm OOIICHUS M JAEATEIBHOCTU. T€M CaMbIM CO3MAI0TCS YCIOBUS
JUIS UHTErpali HAy4yHBIX 3HAHUM O MPUPOAHBIX CHCTEeMax M JAPYyrux cdep Co3HaHUSA:
XYJ0’KECTBEHHOM, HPABCTBEHHOM, MPAKTUYECKOM.

BocnuteiBaromas ¢pyHKIus Kypca 3akiodaercs B (JOPMUPOBAHMM y MIIAIIAX TTOAPOCTKOB
NOTPeOHOCTH TMO3HAHHS OKPYKAIOIIETO MHpPA M CBOMX CBSI3€H ¢ HUM: SKOJOTUYECKH 00OCHOBaHHBIX

MOTpeOHOCTEN, MHTEPECOB, HOPM U MPaBUII.

MECTO YYEBHOI'O IPEJIMETA B YYEBHOM IIVIAHE

B cootBercTBHU ¢ yueOHbIM mmaHoM BJ] kypcy «BBeneHne B ecTeCTBEHHO-HAayYHbIE TPEAMETHI.
dusnka. XuMus» OpeecTByeT Kype «OKpyX aroluil MUp», BKIIOYAIOIUN HEKOTOPbIE 3HAHUS U3
oOnactu (U3MKM, XUMHUHM, acTpoHOMHMHM. B cBoro ouepenp, coaepxkaHue Kypca «BBeneHue B
€CTeCTBEHHO-HAay4UHBIE TpeaMeThl. Du3nka. XuMus», SIBISSACH MPOMEACBTUIESCKIM, CIIYKHT OCHOBOM
JUIs1 TIOCJIETYIOLIETO 3Y4YEHUs! KypcOB (PM3UKU U XUMHH B OCHOBHOH IIIKOJIE.

VY4eOHbIM IMJIaHOM Ha €€ M3y4deHHue OTBeleHO 68 y4yeOHbIX yacoB — mo 1 4. B Hexento B 5 U 6

Kj1aCCaX COOTBCTCTBCHHO.

COIEPKAHUE
5 KJIACC
Brenenune (4 u)
IIpupona xuBas u HexkuBasi. [loHsTHE O ABIEHUAX NPUPOABI. UEIOBEK — 4YacTh NPUPOJBI,

3a BUCUT OT Hee, mpeoOpa3yer ee. HeoOxoamMocTs m3yueHusi npupojpl. OusMka U XUMUI —



HaykH o npupone. Tena u BemecrBa. MHOroo6pasue siBiieHuil npupoasl. dusnyueckue sBICHUS:
MEXaHUYECKHUE, TETUIOBBIE, JIIEKTPOMArHUTHBIE, CBETOBBIE.

XUMHYECKHE SIBICHUS — MPEBpAICHUs BelecTB. [[pupoiHbIe, HCKYCCTBEHHBIE U CHHTETUYECKHUE
BeulecTBa. Onucanue sIBICHUA NPUPOABI B JINTEPAType U UCKyccTBe. HayuHblil MeTON M3ydYeHUs
MPUPOJIBI: HAOJIOICHHE, OIIBIT, TEOPHSL.

JlaGoparopHoe o0opynoBanue. [IpaBuia noap30BaHUs U MIpaBUIa 0€30TTaCHOCTH.

Ponpr wm3MepeHuii B HaydHbIX HCCIeAOBaHUsIX W B 1npakTuke. I[Ipocreiimue
U3MEpUTEJIbHbIE TPUOOPHI M HMHCTPYMEHTHI: JIMHEHKA, HW3MEpUTENIbHAsl JIEHTa, MEPHBIN
muuHAp, Becbl. Illkama mnpubopa: 1ieHa JEleHUs, TIpelea HW3MEpPEHHN. AJTropuUTM
HaXOXKJAEHHUs LIEHbl JEJIEHUs IIKaJIbl U npenena u3mepeHuid. IlepeBon ennHull m3mMepeHUn
(pr3rYeCKUX BEITUUYHH.

Jlabopamopnvie pabomui.
«Ornpenenenue pa3mMepoB Teay,
«3mepeHne oobeMa KUIKOCTI,
«3mepenne oObema TBEPIOTO Teaa.
Tena. BemecrBa. Ux cBoiictBa (12 )

XapakTepUCTUKU TEN U BEIIECTB: (hopma, Macca, 00beM, IBET, 3anax. OpraHu4ecKue u
HEOpraHu4yeCcKue BEIIECTBA.

TBepnoe, xKuaKkoe U razoodbpaszHoe coctosHus BeniectBa. CoxpaHeHue GopMmsl U 0ObeMa
TBEpP/JbIMU TE€JaMHU, COXpAaHEHHE 00beMa M HECOXpaHEHHE (POPMBI KUIKOCTSIMHU, HECOXpAaHEHUE
(popmbl 1 06beMa razamu. [IpusHaku pu3NUECKUX SIBICHUUN.

HenumocTts BeniectBa. CTpoeHHE BeIIecTBa: MOJIEKYJIbI, aTOMbl, HOHBI. [IpencraBienue o
pa3Mepax 3THX YacCTHII.

Monekyna kak xumuyeckas cucremMa. CocTaB MOJIEKYJbl, Macca 4YacTHUIbl BEIIECTBa,
aOcoiroTHasE M OTHOCUTENbHass Macca. MaccoBas a0Jisi 3eMeHTa B BemlectBe. CTpoeHue
Mosekyn. llenoctHeie cBoiicTBa Moisiekyibl. Jloka3aTenbCcTBa CYIIECTBOBAHMS MNPUTSIKEHUS U
OTTaJKUBaHUA MexAy dactunamu. CTpoeHue TBEpABIX TEN, JKUAKOCTEH, ra3oB Ha OCHOBE
3HAHMUM O CTPOECHUU BENIECTBA.

D. Pesepdopn — cozpatens IwiaHeTapHOW Mojenu cTpoeHus atroma. CTpoeHHe aToma.
3apsibpl IPOTOHOB U AJIEKTPOHOB, UX B3aWMOJIENCTBHE, 3apsa sapa. CTpoeHHe aTOMOB BOJIOPO/a,
renus, tutus. O6pa3zoBaHNe HOHOB.

XHUMHUUYECKHE 3JE€MEHThl KaK I'pPyNIlbl aTOMOB C OJWHAKOBBIM 3apsiioM siapa. 3HaKH
XUMHUYECKHUX »dJjeMeHToB. Ilepuonnueckass cucrema xumudyeckux osiementoB /[ U.
MenneneeBa. Homepa XuMHUECKHUX 3JIEMEHTOB. XMMHUUYECKHUE SJIEMEHTHI B IPUPOJIE.

BemecTBa nipoctele U ciioxkHbIe. DOPMYIIBI XMMUYECKHUX BEeCTB. MeCcTo KHUCIIopoaa B
Ilepuoanueckorn cucreme xumudeckux asiemeHToB J[. MI. MenneneeBa, ero 3Hak, HOMED.

Kucnopon. Coeaunenuss kuciopona. I[Ipocroe BeliecTBo KHCIOPOA, €ro CBOWCTBA U



3HauYe€HUeE JUIs )KU3HU Ha 3emie. DotocunTes. ['opeHune B Kuciopome.

Mecto Bomopona B mnepuoauyeckoit tadnmune J[. . MenneneeBa, ero 3Hak, HOMeED.
Bonopon B npupoze. IIpocToe BemecTBo BOAOPOA: €0 MOJyYEeHUE, CBOMCTBA, pacCIpOCTPaHEHUE
B IpUpOJIE, NPUMEHEHUE, 3HaueHne. CoeITMHEeHUs1 BOAOPO/Ia.

Bopa: crtpoenue mosiekynasl Boabl. CBOWCTBAa BOJBI, €€ pacHpOCTPAHEHUE B MPUPOJIE,
3HaueHue. lcnonp3oBaHuME BOABI B HApoOJHOM Xo3siicTBe. Bojga kak pacTBOpUTENb.
OdunbrpoBanue. OX paHa BOJAHBIX pecypcoB. PacTBopsl B mpupo/ie, TeXHUKe, ObITy. PacTBopuTenn
U pacTBopsieMoe BewlecTtBo. MaccoBass Jonsd BemiectBa B pactBope. [limoTHocTh  Kak
XapaKTepUCTHKA BELIECTBA.

JlabopamopHhwvie pabombi.

«CpaBHEHHE XapaKTEPUCTHUK TEID»,

«Habmronenue pa3nuyHbIX COCTOSIHUN BEIIECTBAY,
«H3mepeHue maccel Tenay,

«HaOnroaeHre 1e1MMoCTy BELIECTBaY,

«Habmronenue siBnennit nuddy3uny,

«HaOnroaenre B3auMOICUCTBHS YaCTUI] PA3JIMUYHBIX BEIIECTBY,
«HabmoneHane ropeHus,

«OrmpenesieHne pacTBOPUMOCTH BEIIECTB (PHIITBTPOBAHUCM).
B3aumoneiicrBue Tea (6 u)

HN3menenne ckopoctu U (QopMbI Teja MpU ASUCTBUU Ha Hero Apyrux ten. Cuna Kak
XapaKTepUCTUKa B3aumojiedcTBus. CuHiibl pa3IWdyHOW HOPUPOABI: CUJIa TSDKECTH, Cujla
YIPYTOCTH, DJIEKTPUUECKasi U MarHUTHasl CWJIbI, CUJIa TPEHHSI, CUJIa JaBJICHUS. 3aBUCUMOCTD
pe3yiibTaTa JIEeUCTBUS CUJIbI OT €€ 3HAa4YCHUs, HAllpaBJIE€HUs], TOUKU NMpUJloKeHus. BcemupHoe
TATOTEHUE, ero mnposiBjieHus. Cuijia TSHKECTH, €€ 3aBUCHUMOCTb OT Macchl Teja. OTKpbITHE
3akoHa BceMupHoro tsarorenuss . HetoronoM. EanHuma cuiiel.

[Toxolt u paBHOMEpHOE MpPsIMOJIMHENHOE ABM)KeHue Tena. [unamomerp. Cumna TpeHUs: ee
MPOSIBJICHUE B TIPUPOJE, B OBITY, YCIOBUSI €€ BOSHUKHOBEHUS, IPUUYMHBI BOSHUKHOBEHUS TPEHUSI.
3aBUCUMOCTh CHJIBI TPEHUSI OT CHJIBI TSDKECTH Tella U KadecTBa 0OpabOTKH TMOBEPXHOCTEH.
OnexkTpuzauus Tea TpeHuem. llepenada  3IEKTPUUYECKOTro 3apsjia  COMPUKOCHOBEHHEM.
BzaumonelicTBre OTHOMMEHHO U Pa3HOUMEHHO 3apsKEHHBIX Tel.

[locTtositHubie MarHuThl. CBOMCTBAa MNOCTOSIHHBIX MarHuToB. [lomroca MarHuTOB.
MarnuTtHas ctpenka. 3emis kak MarHuT. Kommac. [IpumeHeHune nocTosstHHbIX MarHUTOB.

Cuna naBienus u nasieHue. Equnanna naBneruns. CnocoObl yBEJIMUEHUS] U YMEHBIIICHUS
nmaBieHusl. Hamuuwme maBiaeHUs BHYTPH OKHUJKOCTH, €ro 3aBHCUMOCTh OT TIJIyOHWHBL.
CooOmaroryecs: COCyabl. 3aKOH COOOIIAIOIINXCS COCYIOB, €ro oObsicHeHue. [IpumeHeHue
COOOIIAIOMKXCST COCYOB.

BerrankuBaronias cwia. IIpyuyrHa BO3HUKHOBEHHS BBITAJIKHUBAIOLICH CHUJIBL. Y CIIOBUS



IUTaBaHMS TEI.

JlabopamopHhwvie pabombi.

«HaOmofeHne BO3HUKHOBEHHUS CWJIBI YIOPYroctTH mnpu jaedopmanum», «M3MepeHue CHIb»,
«W3mepenne cuibl  TpeHus», «HaOnrogeHue B3aMMOJACWCTBUSI HAdJIEKTPU30BAHHBIX —TEIDY,
«Habmronearne MarHUTHOTO B3aUMOJICHCTBUS, «

dusnueckue U xumuuyeckue spjaenus (10 u)

Mexanuveckue sipjenusi (3 u)

MexaHudeckoe ABWKeHUE. Tpaektopus. Paznuuabie BHABI ABWXKEHUS. [IpuMepsl
pa3IUYHBIX BUOB ABHKCHHS B NIPUPOJIC U TexHUKE. [IyTh U BpeMmsi NBHKECHHSI, U3MEPSHUE
myTd U BpeMeHU. CKOpOCTh PaBHOMEPHOI'O JBI)KCHHUS. EAMHUIIBI CKOPOCTH. YCKOpPEHHOE M
3ameuIeHHOoe nBrkeHue. [IpencraBiienre 00 OTHOCUTEIBHOCTH JIBUKEHUSL.
3ByK KakK WCTOYHHK WH(MOpMAIIMH 4YeJIOBEKa 00 OKpy»KaromeM Mupe. VICTOYHHMKH 3BYyKa.
CKOpOCTh 3ByKa B pa3IUYHBIX cpeaax. SIBieHne oTpakeHus 3ByKa. IXo.

Jlabopamophsle pabomul:

«BpruucieHue CKOpOCTH JBWIKCHHST Opyckay,
«HabmoieHne OTHOCHUTENIBHOCTH JBHIKCHHSY,
«Habnronenne MCTOYHUKOB 3BYKa».

Tennosble siBjeHus (2 )

TennoBoe pacmmpeHue Teia. YUET U HUCIOIb30BaHUE TEIJIOBOTO PACUIMPEHUS B TEXHUKE.
[InaBnenue u orBepaeBanue. OOBSICHEHHE 3TUX MPOLECCOB C TOYKH 3PEHUSI CTPOSHHUS BEIECTBA.
[Tpomecchl ucmapeHusi U KOHACHCAMH, UX OOBSICHEHHWE C TOYKH 3PEHUS CTPOSHHUS BEIECTBA.
Hcnapenne u KOHIAEHCANMs B TIPUPOJIC. 3aBUCUMOCTh CKOPOCTH HCIIApEHUs KHIKOCTH OT pojaa
YKUJIKOCTH, TeMIIepaTyphl, MIOMaau cBOOO HOMl MOBEpXHOCTH. OXJIaXKICHHE KUJKOCTEH MpHU
HCTIapeHUH.

Jlabopamopmwsre pabomut.

«Habmronenne n3aMeHeHnst oobeMa KUJIKOCTEH U ra30B IMPH HAarPEBAaHUH M OXJIAXKICHUI
«HabmroneHne n3MeHeHus ITTMHBI TeJla MPU HarpEeBaHUH U OXJIKICHUID,
«Ha0mroenue 3a IiaBIeHUEM CHETay,

«OT 9ero 3aBUCHT CKOPOCTh HWCITAPEHUS KUIKOCTH ?»

Xumunueckue sijaenus (5 u)

[Tpu3Hakyu XUMHUYECKUX pEaKIUu. Y CIIOBUS MPOTEKaHUS XUMUYecKuX peakiuil. [louemy unyt
XUMHYECKHUE PEAKIIIH.

Jlabopamophwsre pabomut.

«Y CIIOBHSI IPOTEKAHUS XUMHUECKUX PEAKIIAI,

«IIpu3HaK¥ XUMHYECKUX PEAKLIUI».

Pe3epBHoe Bpemsi (2 )



6 KJIACC

dusnueckne U xumudeckue sapjaeHus (17 )

DJIeKTPOMATHUTHBbIE siBJeHUus1 (2 4) DICKTPUYECKHUI TOK KaK HAaMpaBJICHHOE JBI)KCHHE
3apsDKEHHBIX  4YacTul. HanpspkeHue Kak yClIoBHE BO3HUKHOBEHMS 3JIEKTPUUYECKOrO TOKA.
HcTtouyHuku 0OOCTOSHHOrO MW mnepemMeHHoro Toka. Cuia TOKa, €JAWHUIIA CHJIBI TOKa.
Hamnpspkenue, enuHunia HanpspkeHus. AmnepMmerp U BoJbTMmerp. [lpoBomnuku u
JIURJIEKTPUKU: ONIPEAECIICHUE, IPUMEPHI U NIPUMEHEHHUE.

Dnexrpuueckue 1enu. CocTaBHbIC YaCTH JIEKTPUUECKUX LIeNIel U UX YCIIOBHbIE 0003HAaUYCHUs HA
cxeme. IlocnenoBarenbHOoe U MapauiebHOE COCAUHEHUS TIPOBOJAHUKOB, UX OTJIMYUA,
HCIIOJIB30BAHUE B PA3JIUYHBIX LETISX.

TemnoBoe neiicTBUE TOKA, €ro NMPUMEHEHHE B OBITOBBIX MpHOOpax. MarHuTHoe AEHCTBUE TOKA.
DNEKTPOMATrHUTHI U UX IPUMEHEHHUE.

JlelicTBMEe MarHura Ha SJIEKTPUYECKHH TOK. IIpuMeHeHHe 3TOro IeHUCTBUS B YCTPOWCTBE M3
MEPHUTEILHBIX TTPUOOPOB, AJICKTPOABUTATEIISI. XUMHYECKOE ICHCTBUE TOKA U €r0 MPUMCHEHUE.
Jlabopamophwsre pabomut.

«IlocnenoBarenbHOE coenuHeHuey, «llapamiensHoe coeTMHEHUE,

«Habnronenne TerioBoro 1eUCTBUSI TOKAY,

«Habmonenre MarHUTHOTO JICUCTBUSI TOKa», «JleicTBHEe MarHuTa Ha MPOBOJHUK C TOKOM)),
«Habmogenrne XuMHU4EeCKOTO AEUCTBUS TOKAY.

CaetoBbie siBjieHHsT (2 9)

CBeT Kak UCTOYHHUK UH(POPMAIIUHU YE€JTOBEKA 00 OKPYKAIOIIIEM MHUPE.

HcTounuku cBera: ropsune 1 XoJioaHbie. [IpsimoimHeiHOe pacripocTpaHEHUE CBETA.
O6pazoBanue TeHu. [IpoxoxkaeHre cBeTa CKBO3b oTBepcTHe. OObsICHEHNE COTHEUYHBIX U
JIYHHBIX 3aTMEHMU.

3epkana TMJIOCKHUE, BBIMYKJIbIE W BOTHYThIe. CBOWCTBO 3€pKajl H3MEHSTH HAIlpaBJICHUE
cBeToBOrO Iyuka. Micnonb3zoBanue 3epkan. Xapakrep U300paKeHUs B IJIOCKOM 3epKajle.
IIpenominenue cBera. MI3MeHeHHE HAIpaBJIEHUs] CBETOBOTO Jiydya IIPpU NEPEXOoje U3 OJHOU
cpenbl B apyryro. Tumbel auH3: cobuparoiiue u pacceuBarorue. Dokyc JTHUH3HI.
Haznauenne u ucnosib30BaHuE ONMTUYESCKUX MMPHUOOPOB.

Crpoenue riaza. M3o0pakeHue, nojiyyaemMoe Ha ceTdyaTke. biIn30opyKocTh U 1aIbHO30PKOCTh; UC
MOJIb30BAHUE OYKOB JIJISI KOPPEKIIMU 3PECHUS.

Paznoxxenue 6enoro ceera. Pagyra. O0bsicHeHHE 1IBETA TEJl.

Jlabopamophwsre pabomut.

«CBeT u TeHb», «OTpakeHne CBETA 3€PKaAJIOM»,

«HabmroneHue 3a NperoMIICHUEM CBETaY.

Xumuueckue sipjaeHus (13 9)



XUMHYECKHE peaKIMU KaK MPOIecChl 00pa30BaHUs OJHUX BeUIECTB U3 Apyrux. lIpusnaku
XUMUYECKUX SIBJICHUH W YCIOBHUSI UX mpoTekaHusi. OOBICHEHUE NMPOTEKAHUS XUMHYECCKUX
peaKuii ¢ MOJIEKYJIIPHOM TOYKH 3peHus. Pacnaz BemecTs 1 MOJIEKYJI HAa aTOMBI UJIM MOHBI,
oOpa3oBaHuMe U3 HHUX HOBbIX BemlecTB. COXpaHEHME MacChl BELIECTB B XMMHYECKHX
peaKusx.

Peakunu coenquHenus u pas3iokeHus. | opeHne kak peakuus COeJUHEHUs.

Oxcunpl. Ilpumepsl Hanbosiee pacrnpoOCTPaHEHHBIX OKCHUJIOB, WX paclpOCTpaHEHHE B
NPUPOJE U UCIIOJIb30BaHUE.

Kucnotel. Ilpumepsl Haubosiee pacrnpoCTpaHEHHBIX KHCIOT. VCHosip3oBaHHWE KHUCIOT B
npon3BoAcTBe U ObITY. [IpaBuiia obparenusi ¢ HU MU. Pacmo3zHaBaHuE KUCIIOT.

OO6mue cBeaeHuss o0 ocHoBaHusAX. Illemoun. l3BecTkoBasi BoJa, TrallleHass HU3BECTb.
I[IpumeHeHue OocHOBaHMH B HPOW3BOACTBE, ObITy. lIpaBumiia oOpalieHUss C OCHOBAaHUSIMM.
Pacno3znaBanmne ocHoBaHui. Peakuys HEUTpann3amym.

Comu. IIpumepsl cosei, pacripocTpaHneHue ux B Ipupoae. CBoOWCTBa U NMPUMEHEHHUE psiaa
COJIEM.

VYrieBoasl, KUPHI U OEJIKU KaK Ba)KHEHIINE MUTAaTeIbHbIE BEIIECTBA /Il OpraHu3Ma YeJoBeKa.
[IpoucxoxxaeHue NpUPOTHOTO Taza, HepTH, yrisi. Hambonee BaKHBIE MECTOPOKICHUS
HedTHu U raza B Poccum, ux 3HayeHUE KaK UCTOYHUKOB JUISl MOJIyYEHUs PA3JIMYHBIX BUJOB
TOIJIMBA U KaK BaXKHEHUIIETO ChIPbS A1l XMMHUUYECKOU IPOMBIIIJIEHHOCTH.

JlabopamopHwvie pabomui.

«Habmronenue Gpu3nIecKux U XUMHYECKUX SIBJICHUMN,

«/leicTBUE KUCIIOT U OCHOBAaHUM Ha UHIAUKATOPHBD?,

«BpIsICHEHHE pacTBOPUMOCTH COJIEH B BOJIEY,

«PacniosHaBaHue kpaxmaia.

Yenosek u npupoaa (15 u)

3emuss — muianera CostHeuHO# cucrteMbl (3 9)

3amaun acTpoHOMHH. 3Be3HOE He0O, co3Be3aus. JpeBHUE aCTPOHOMHUYECKHUE
WHCTPYMEHTHI U COBPEMEHHbBIE METO/Ibl ACTPOHOMHUUYECKUX HccaenoBanuid. Kapra 3se3gHoro
HeOa. HaxoxxaeHre Ha KapTe CO3Be31i 1 HanboJliee sipKux 3Be3/1. A3UMYT U BBICOTa
CBETHJI, X OMIPEACIICHHUE C TIOMOIIBIO aCTPOJISIOUH.

Comnnte. TlepBbie mpeacTaBiIeHUs] O €0 COCTaBe W TeMreparype. VI3MeHeHUs COJTHEYHOMN
akTuBHOCTHU. CoJIHIIE U k13Hb Ha 3emiie. ConmHeuHas cuctema. Ctpoenue COoTHEUHOU CUCTEMBI.

JBuxenue 3emiu. [IpuumHbl CMEHBI JHA U HOYU, BpEMEH roja. JIlyna — ecrecTBeHHBIH
ciyTHUK 3emiin. OCHOBHBIE 3Tallbl KOCMUYECKUX HCCIIEC/IOBAHUMN.
3eMJis1 — MecTO 0OMTaHuA YesioBeka (3 u)

Ctpoenue 3emHoro mapa. CoctaB ruzpocdepsl. Pois ruapocdeps! Ai1sl )KU3HN HA

3emie. CoctaB u ctpoenne atMmocpepsl. ArmochepHoe nasienune. CoaepkaHue BOASIHOTO



nmapa B atMocpepe. OTHOCH TelnbHas BIAXXKHOCTh BO3ayxa. TymaH, obiaka, 10Xab, poca —
00BSICHEHHE TIPUYMH UX BOZHUKHOBEHUS. ['po3a, MOJTHUEOTBO.
OTanel CTAHOBJIEHUS U pa3BUTHUS aBUALlMU. Bbl garommecs J€TYUKH U KOHCTPYKTOPHI
CaMOJIETOB.
YesoBek nonosHsier mpupoay (9 u)
3HAaKOMCTBO C TMPOCTbIMM MeXxaHu3Mamu. Ha3zHaueHue [POCTBIX MEXaHU3MOB.
OrmpenesieHne MEXaHHUYEeCKOW padoThl. YCIOBHUS COBEPIICHUS MEXaHHYECKOW paOOTHI.
OHeprus. Bulipl MeXaHWYECKOW >SHEPruv: KUHETUYECKas, NoTeHuuanbHasd. McTouHuku
SHEpPrur, BUJbl HCTOUHUKOB 3HEpruu. BocmnosHseMble HCTOUHUKY AHeprud. IlumeBapenue
KaK IPOLIECC BOCIIOJHEHHUSI SHEPTUM UEJIOBEKOM. 3HAYECHUE COJIHEUYHOW dHEPTUU IJIsl )KU3HU
Ha 3emiie.
TennoBble nurarenu. llpumeHeHne COBPEMEHHBIX TEIUIOBBIX ABUraTeneu. JlBurareib
BHYTPEHHEro cropaHus. Mcnosnbp30BaHue ABUTaTeIsl BHYyTPEHHEIO CTOpaHusl.
Ponb sniekTposHepruu B )KU3HU 001IeCTBA. BUIBI SIIGKTPOCTAHITUH.
CpenctBa cBsizu. CBemeHusi U3 HUCTOpUM UX pa3 Butusa. Tenerpad. Tenedon.
Haznauenune mukpodoHa u rpoMKoroBopurens. Paauo u teneBuieHue.
Briparomuecss ecTecTBOMCIBITATENIM, HMX POJb B CO3JaHUM OCHOB €CTECTBO3HAHMSI.
OCHOBHBIC HaNPABICHUSI COBPEMEHHBIX HAyYHBIX UCCIIEAOBAHUN B 001aCTH (PU3UKHU U XUMUH.
Heob6xonuMocTh  cO3/1aHUsI HMCKYCCTBEHHBIX MaTepuasioB. [Ipumepbl HCKYyCCTBEHHBIX
MaTepHUAJIOB U UX HMcHoib30BaHue. CriocoObl BhIpalllMBaHUsl UCKYCCTBEHHBIX KPUCTAJIJIOB.
[Momumepsl. HaTtypansHble 1 XUMHYECKHE BOJIOKHA. VX MCONIb30BaHUE B OBITY.
HeobxonumocTe 0OpbOBI € 3arps3HeHUEM OKpykaromied cpenpl. HeobxomumocTs
SKOHOMHM NPHUPOJHBIX PECYPCOB M HCIIOJB30BAHUS HOBBIX TEXHOJOrMM. COBpeMEHHas
HayKa U MPONU3BOJICTBO.
Jlabopamopmwsre pabomut.

«HM3ydeHne nemcTBrsl NPOCThIX MEXAaHU3MOBY,
«MI3MeHeHNe CBOMCTB MOJIMATUIIEHA TP HArPEBAHUNY,
«Pacno3naBaHue NpUPOIHBIX U XUMUUYECKNX BOJIOKOH).

Pe3epBHoe Bpemsi (2 )



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI
H?)quHI/Ie Kypca «BBeI[eHI/IC B CCTCCTBCHHO-HAY4YHBIC ITPEAMCTHI. EctecTtBo3HaHue» B 8'9 KJ1acce HaHpaBHeHO
Ha JOCTM)KEHHE OOYYaIONIMMHUCS JUYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX pe3yabTaToB

OCBOCHUA yqe6H0ro mpeamMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIMU pE3yJIbTaTaMH HM3YYCHHS Kypca «BBejeHHE B €CTECTBEHHO-HAyYHbBIE IPEIMETHI.
duzuka. XumMus» IBISIOTCS:
1) pa3BuTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
y4anmxcs;
2) (¢dopmHpOBaHHE MOTHBAIMH K H3YYECHHIO B AajIbHEHIIIEM QU3UKU U XUMHU;
3) BOCHUTAaHHE OTBETCTBEHHOI'O OTHOIICHHS K IIPUPOJIC, OCO3HAHME HEOOXOIUMOCTH 3alUThI
OKpY>Karolllel CpeJibl;

4)  dopMupoBaHUE TMYHOCTHOTO OTHOIICHHS APYT K APYTY, K YUUTEIIO.

METAIIPE/IMETHBIE PE3YJIbTATDI

MertanpeameTHble pe3yibTaTbl OCBOCHHS OOpa3oBaTEIbHOM HPOrpaMMbl MO XUMHHM OTpa)KaroT
OBJIQJICHUE YHUBEPCAIbHBIMU I103HABATEIBHBIMU JEUCTBUAMH, B TOM YHUCJIE:

ba3oBbIMHU JIOTHYECKNMU JeCTBUSIMHA

1) YMGHI/IGM HUCIIOJIB30BATh HpI/IéMI)I JIOTHYECCKOT'O MBIINIJICHUS HpI/I OCBOCHHNHN 3HaHPII>'II paCKpI)IBaTI)
CMBICJT (1)I/I3I/I‘-I€CKI/IX U XUMHUYCCKUX HOH?ITI/II71 (BI)IJIGJ'ISITI) nux XapaKTepHI)Ie HpI/ISHaKI/I, yCTaHaBJ'II/IBaTI)
B3aMMOCBS3b C JPYTUMU MOHATHSIMH ), UCIIOJIb30BaTh MOHATHUS U OOBSICHEHUS OTAENBHBIX (DaKTOB U
SIBIICHUH; yCTaHABJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIy OOBEKTaMU HM3YyU€HUs; CTPOUTH
JIOTUYCCKUC paCCY)KILGHI/IS{ (I/IHILYKTI/IBHI)IG, I[G)IYKTI/IBHI)IC, 110 aHaJIOFI/II/I); acjlatb BBIBOJABI U
3aKJIFOYCHUS;

ba3oBbIMM HCCI€0BATEIbCKUMHY AeHCTBUSIMH 10

2) yMEHHEM HCIOJIb30BaTh MOCTABIEHHBIE BOMPOCHI B KAUeCTBE MHCTPYMEHTA MO3HAHUSA, a TAKXKE B
Ka4uyeCTBE OCHOBBI JIA (i)OpMI/IpOBaHI/IH THUITIOTEC3bI I10 npOBepKe HpaBI/IJ'II)HOCTI/I BBICKA3bIBACMBIX
CYKJICHUN;
3) mnpuoOpeTeHHe ONbITa MO IUJIAHUPOBAHUIO, OpPraHU3alMd U TPOBEICHUI0 YUYEHUYECKUX
AKCIIEPUMEHTOB: yMEHHE HAOII0JaTh 3a XOAOM IIPOIECCca, CaMOCTOSTENILHO MPOTHO3UPOBATH €ro
pe3yibTaT, (GOpMYIUPOBAaTh OOOOIIEHHWS ¥ BBIBOJBI 1O pe3yJabTaTaM IMPOBEAEHHOTO OIIBITA,

WCCTIE0BAaHMS, COCTABIIATH OTUYET O MPOJICTaHHOM paboTe;

PadoToii ¢ undgopmanuei



4) ymeHreM BHIOMPATh, AHATTU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMAIIHIO PA3TUIHBIX BUIOB U
(dhopM mpesicTaBICHUS, TOJyYaeMyI0 U3 pa3HbIX HCTOUHUKOB (Hay4HO-MOMYJIsIpHAs JUTepaTypa
XUMHUYECKOT0 COJIEp>KaHusl, CIIPaBOYHbIE TOoco0us, pecypchl IHTepHeTa); KpUTHUECKH OIICHUBATh
MPOTHBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

5) yMEHHMEM NPUMEHATh Pa3IUMYHBIE METOJbl M 3alpOChl MPH MOUCKE M O0TOOpe MH(pOpMAIHUU H
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJUMBIX JUIsl BBIMOJHEHHUS Yy4e€OHBIX U TO3HABATEIBHBIX 3a/1a4
OnpeAeNéHHOr0 THIA; MPUOOpPETeHHE OmbiTa B O00JACTH MCHOJB30BaHUS HH(OPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUHM, OBJAJCHUE KYJIbTYpOH AKTHUBHOTO HCIIOJIb30BAHMS PAa3IUYHBIX
MTOUCKOBBIX CHCTEM; CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (hOpMY MpeCTaBICHUS HHPOPMALUU
Y WLTIOCTPUPOBATH PEIIaeMbIe 33/1a4u HECIOKHBIMHU CXEMaMHU, TuarpaMMamMu, ApyrumMu popMamMu
rpauKu U UX KOMOWMHAIUSIMU,

YHuBepcaibHBIMH KOMMYHHUKATHBHBIMH JeCTBUSIMU

6) ymeHueMm 3amaBaTh BOIPOCH! (B XOJI€ JHAJOra W/WIM JUCKYCCHH) IO CYIIECTBY OOCYXIaeMOi
TeMbl, (OPMYITUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEILHO BBIMOIHEHUS MPEAJIOKEHHON 3anauw;

7) mpuoOpeTeHne ONbITa MPE3EHTALNN PE3YIbTATOB BHIIOIHEHHUS XUMUYECKOTO WU (U3NYECKOTO
9KCIIEPUMEHTA;

8) 3aMHTEepEeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHHKAMH IO3HABATECIILHON W HMCCIICIOBATEIIbCKON
JeSITeIbHOCTH MPH PElIeHUN BO3HMKAIOIIUX MPOOJEeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COrja
COBaHMS TO3UIUK (0OCYXIeHHus, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBD», KOOPIWHAIUSI
COBMECTHBIX JICHCTBHI, ONpe/iesieHne KpUTEPUEB 0 OIIEHKE Ka4eCTBA BBIIIOJHEHHOW paboThl U JIp.);

YHuBepcaabHBIMH PeryJasTUBHBIMH 1€ CTBUSIMU

9) ymMeHHEM CaMOCTOSITENBHO OMNPENeNsITh IIeNH JEATEIbHOCTH, IUIAaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh U MPH HEOOXOAUMOCTH KOPPEKTHPOBAThH CBOIO JIEATEIBHOCTh, BHIOMpPATh Hanboee
s dexTuBHBIC CITOCOOBI pPEIIeHHsT YUeOHBIX M MO3HABATEIbHBIX 3a7a4, CAMOCTOSITEIHHO COCTaBIAThH
WA KOPPEKTUPOBATh MPEIJIOKEHHBIA AITOPUTM JEHCTBUU IPHU BBINOJHEHUH 33JaHUN C y4ETOM
TNOJIyYEeHUsT HOBBIX 3HAHMH 00 W3y4aeMbIX OOBEKTaX -7 BEIIECTBAX U PEAKUMAX; OLECHUBATH
COOTBETCTBHUE IIOJIyYEHHOTO pe3yibTaTa 3asIBJICHHOM LeTH;

10) ymeHMeM HUCTIONB30BATh M aHAIM3UPOBATH KOHTEKCTHI, IPeIaraeMble B YCIIOBUU 3aaHUH.

INPEJIMETHBIE PE3YJIbTATbBI
[IpenMeTHBIMU pe3yJbTaTaMH W3Y4YEeHUS Kypca «BBeleHHE B €CTECTBEHHO-HAy4YHBIC MPEIMETHI.
Dduznka. XuMusy SBJISIOTCS:
1) OCBOCHHME 0a30BBIX E€CTECTBCHHO-HAYYHBIX 3HAHWH, HEOOXOAMMBIX [UIS JalTbHEHIIETO
M3y4YEeHUs CHCTEMAaTUYECKNX KYPCOB €CTECTBEHHBIX HAYK;
2)  dopMupoBaHHE FIEMEHTAPHBIX UCCIICAOBATCILCKUX YMEHUM;

3)  TIpUMEHEHHE MONYYCHHBIX 3HAHUW M YMEHHI ISl PEILICHUS TIPAKTHYECKUX 3a71a4.



TEMATHYECKOE IINTAHUPOBAHUE

5 KJIACC

Ne  |HamMeHOBaHME pa3zenoB U TEM NPOrPaMMBbI Komunyectso

I1/11 4acoB

1 BBenenue 4

2. Tesa. BemrecrBa. Ux cBolicTBa 12

3 B3aumMopeiicTBue TeJa 6

4 dusnyeckue U1 XUMHYECKHE ABJICHUA

4.1. MexaHuuyeckue siBJCHHUSA 3

4.2. TensioBble IBJCHHUA 2

4.3. XumMuuyeckue ABJICHUA 5

HToro mo pazaeny 10

Pe3epBHOe Bpemsi 2

OBIIEE KOJITMYECTBO YACOB 110 IPOIT'PAMME 34

6 KJIACC

Ne  |HamMeHOBaHME pa3zienoB U TEM MPOrPaMMBbI Komunuectso

/11 JacoB

1. dusnyeckne 1 XUMHYECKHE SIBJICHUA

1.1. DnexTpomMarHUTHBIE SIBICHUS 2
12

1.2. CBETOBEIE SIBIICHUSA

1.3. XUMHUUYECKUE IBIICHUS 13

HToro mo pazaenay 17

4. |YesioBeK U MpHpoaa

4.1. [Bemist — manera COJIHEYHON CUCTEMEI 3

4.2, 3eMiIst — MeCTO OOUTAaHUS YETOBEKA 3

4.3. UenoBeK MOMOTHSET TPUPOTY 9

HToro no pasaeiy 15

Pe3zepBHOe Bpemsi 2

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34
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