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COAEPKXAHUME OBYUEHUSA
6 KJIACC
BBenenue

IIpupona xuBas u HexxuBas. SIBieHUs NpUpoabl. YenoBeK - 4acTh IPUPOIBL.
Bnusinue yenoBeka Ha npupoy. Heo6xoaumocTs u3ydeHus mpupoisl 1 OepexHOro
OTHOLIEHHUS K He. OXpaHa NPUPOBI.

Xumus - HayKa o npupone. UTo m3yyaerT XUMHsS. XUMUYECKUE SIBIICHUS —
npeBpaiieHus BemecTB. [I[pupoiHble, HCKYCCTBEHHBIE U CUHTETUYECKHUE BEILIECTBA.
Onurcanue sBIEHUN NPUPOABI B JUTEpPAType M HCKyccTBe. Teima M BeliecTsa.
Hayunble MeTo1bl U3y4eHMsI PUPOIbI: HAOIIOIEHHUE, OTIBIT, TEOPHSI.

3HAKOMCTBO C MPOCTEHIIMM JaOOpaTOPHBIM O0OpYAOBaHUEM: MPOOUpPKA,
K002, 1TabOpaTOPHBIM CTakaH, BOPOHKA, MHIETKA, IIMATEIb, IMJIACTMACCOBBIN U
METaJUTMYECKUN I TATUBBI, IEPIKATEIh sl TPOOUPOK.

W3meputenbHbie TpHOOpHI: JHHEHKA, W3MEpPUTENbHAS JIGHTa, BECHI,
TEPMOMETp, MEH3ypKa (eIUHUIBI W3MEpPEHHH, IKajda Tpudopa, IEHA IEJICHU,
Tpe/eN U3MEepPEHUH, MpaBuIIa MOJIb30BaHuU ).

JIabopaTopHbIe U IPaKTHYECKUE PAOOTHI:

3HaKOMCTBO C JTJAOOPATOPHBIM 000PYAOBAHUEM.

3HAKOMCTBO C U3MEPUTEIbHBIMU TPHOOpaMHU.

«OrmpeeneHre pa3MepoB TEIa»

Tena, BenecTBa, MX CBOICTBA.

Xapakrepuctukd Ten u  BemectB  (popma, oObeM, IBET, 3amax).
Opranuueckrue U HEOPraHUYECKUE BELIECTBA.

TBepnoe, )xuIKOE U Ta3000pa3HOE COCTOSHUS BEIIECTBA.

Macca tena. Macchl pa3JIMuHbIX T€Jl B PUPOAE. ITaJOH Macchl. Bechl.

TeMnepaTypa Kak BaXKHas XapaKTEpUCTUKA TEJI U BEIIECTB, PA3JIUYHbBIX

SIBIICHU TIPUPOIBL. T€PMOMETPHI, paBuiia pabOThI C HUMH.

Jemumocts BemiecTBa. MoJiekysbl, atombl, HWOHBL [IpeacraBieHue o
pa3Mepax 4acTHUIl BEIIECTBA. /[BHKEHNE YacCTUIl BEUIECTBA.

Huddy3us B TBEpABIX Tenax, )KUAKOCTAX U razax. BzanmmoaelcTBre 9acTuil
BEIIECTBA M aTOMOB. [I0sICHEHME CTPOEHHUSI U CBOMCTB TBEPJBIX TEJN, )KUAKOCTEU U
ra3oB C MOJICKYJISIPHOM TOUYKM 3peHus. D. Pezepdopn — co3narens miiaHeTapHOU



MoOJiesid cTpoeHusa aroMa. CtpoeHune aroma. 3apsbl MPOTOHOB U 3JIEKTPOHOB, UX
B3aUMOJICMCTBUE, 3apsA1 sapa.

XUMHUYECKUE DJIEMEHThI (KUCIOPOJ, a30T, BOJOPO, *KEJIe30, aTOMUHUMH,
Menb, pocdop, cepa). 3HAKM XUMUYECKHUX dTIeMeHTOB. [lepuonuueckas cucrema Jl.
. MenpneneeBa. HoMepa XHUMHUUYECKUX DIJIEMEHTOB. XHWMHUUYECKUE DJIEMEHTHI B
npupoze. BemiectBa nmpocTeie U croxHbie. DOpMyJITbI XUMHUUECKUX BELIECTB.

Mecro kucnopoza B [lepuoanuecko cucreMe XuMHYECKUX eMeHToB /1. H.
MenpaeneeBa, ero 3Hak, HoMep. Kucnopon. Coenunenust kucinoponaa. IIpocroe
BEILIECTBO KUCJIOPO/I, €r0 CBOMCTBA M 3HAUYCHUE JIJI KU3HU Ha 3emiie. DOTOCUHTES.

Mecto Bogoposa B nepuoandeckoit taonuie . . MenneneeBa, ero 3Hak,
HoMep. Bogopon B mpupoge. IIpocTtoe BemiecTBO BOJOPOA: €ro MOJy4dYeHUE,
CBOICTBA, PaclpOCTpaHEHUE B NPHU poOJie, NpUMEHEHHE, 3HaueHue. CoeluHeHus
BoJiopoa. Boaa: ctpoeHue mMosiekybl Bojibl. CBOMCTBA BOJIBI, €€ PACIPOCTPAHEHUE
B NIPpUPOJIe, 3HaUeHHE. Vcrob30BaHUE BOIbI B HAPOJHOM XO3SICTBE.

JlaGopaTopHbIe U MPAKTUYECKUE PAOOTHI:

«Habmronenue pa3nuyHBIX COCTOSIHUN BeliecTBa», «l3Mepenuwe temmepaTypbl
BOJIbI U BO3AYXa».

XUMH4YecKHe ABJICHHUS.

XUMHUYECKUE PEAKIUU KakK TPoIecchl 00pa3oBaHUs OJIHUX BEIIECTB U3
npyrux. [Ipu3Haky XuMHUYECKUX SIBICHUH U YCIIOBUS UX MIPOTCKAHMUS.

CgertoBbie siBieHHMs. CBET Kak HMCTOYHHMK HWH(OpMammM 4dYeloBeka 00
okpyxkarormeM wmupe. OOpa3oBanue TeHH. HasHaueHne ©W  HCIOJIb30BaHUE
onTtudeckux npudopor. Ctpoenue riaza. M3obpaxkenue, morydyaeMoe Ha ceTUaTke.
brn3opykocTh M TAIBHO30PKOCTH; UCIIOIB30BAHNE OYKOB JIJIs1 KOPPEKIIMH 3PEHUS.

JlaGopaTopHbI€ ¥ IPAKTHYECKUE PAOOTHI:

«CBeT 1 TEHbY»

Yes10BeK M IpUpoOaA.

CocraB ruapocdepsl. Pons ruapocdepsr mis xu3an Ha 3emiie. CocTaB U
ctpoenue atmocheprl. Tyman, obmaka, TOXIb, poca — OOBSICHEHUE MPUYUH HUX
BO3HUKHOBEHUS. ['po3a, MOJIHHEOTBO/I.

Oramnbl CTAaHOBJIICHWSI W Pa3BUTHs aBHUAIMH. BbImarommecss JIETYUKH U
KOHCTPYKTOPBI CAMOJIETOB



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TIPOI'PAMMBI KYPCA
«BBEJEHUE B ECTECTBEHHO-HAYYHBIE IIPEJMETHBI» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JInuHocTHBIE  pe3yjbTaTbl  W3y4YeHUsT  Kypca  «BBemeHue B
€CTEeCTBEHHOHAYUYHbIC MIPEAMETHI» JTOHKHBI OTpa)kaTh TOTOBHOCTh O0YYarOIIUXCS
PYKOBOJICTBOBAThCSL CHUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTALUA U
paclIMpeHue OmbITa JESITEIbHOCTH HAa €€ OCHOBE M B MPOILECCE peaau3aluu
OCHOBHBIX HaIPABJICHUH BOCIIUTATEIBHON ESITEIHLHOCTH, B TOM YUCIIE B YACTH:

1) rpa:x1aHCKOTO BOCIIMTAHUS:

TOTOBHOCTh K  KOHCTPYKTUBHOM COBMECTHOW  JIESITEIBHOCTH  TIPU
BBITIOJIHCHUU KCCJICIOBAaHUN M TPOEKTOB, CTPEMJICHHE K B3aWMOIIOHUMAHHUIO U
B3aUMOIIOMOIIIH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

OTHOIIIGHHE K €CTECTBCHHBIM HayKaM KaK K Ba)KHOW COCTaBIISIOIICH
KyJIbTYpPbI, TOPJAOCTh 3a BKJAJ POCCHUMCKUX M COBETCKHUX YUYEHBIX B Pa3BHUTHE
MHUPOBOU HAYKH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

TOTOBHOCTh OLIEHUBATh MOBEJECHUE U MOCTYINKU C MO3ULMNA HPABCTBEHHBIX
HOPM U HOPM JKOJIOTHYECKOM KYJIbTYPBHI;

NOHUMAaHHE 3HAYMMOCTH HPaBCTBEHHOT'O aCIEKTa JIESITENIbHOCTH YEJIOBEKA B
MEIUIMHE U OMOJIOTHY;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

MOHMMAaHUE POJIU ECTECTBEHHBIX HAyK B (DOPMHUPOBAHUM ACTETHUUECKOM
KyJIbTYpPbl TUYHOCTH;

5) ¢pusuyeckoro Bocnutanusi, GopMUpPoOBaHUS KYJbTYPbl 3/10POBbS H
IMOIHOHAJIBHOTO 0JIArONOJIyYHs:

OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0POBbIO U YCTAaHOBKA Ha 310POBBII
o0Opa3 *u3HH (3I0POBOE MUTAHUE, COOMIOACHINE TUTUEHUIECKUX MPABUI U HOPM,
cOQIaHCUPOBAHHBI PEXUM 3aHITHH M OTHbIXa, peTyisipHas ¢u3nuecKas
AKTHUBHOCTb);

OCO3HAHHUE MOCJEACTBUNA U HENPUITUE BPEAHBIX MPUBBIUEK (YIIOTpPEOICHUE
QJIKOTOJISI, HAPKOTHKOB, KypeHHe) W WHBIX (OopM Bpeaa s (U3HUECKOTO U
MICUXWYECKOTO 3/I0POBBS;

coOmroieHne TpaBmJI OE30MaCHOCTH, B TOM YHCJIE HAaBBIKM O€30MacHOTO
MOBEJICHUS B IPUPOJITHOM CpEJIE;

c(hOpMUPOBAHHOCTh HaBbIKa pedIieKkcuu, YNpaBleHUE COOCTBEHHBIM
AMOIMOHAIBHBIM COCTOSTHUEM;



6) TPy10BOI0 BOCIIMTAHMS

AKTUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3ajady (B paMKaX CEMbH,
o0pa3oBaTeIbHON OpraHU3alliy, HACEJIIEHHOTO MyHKTa, Kpas) OMOJOTHMYecKol u
AKOJIOTUYECKON HampaBJIEHHOCTH, UWHTEpPEC K MPAKTUYECKOMY HU3YUYEHUIO
npodeccuii, CBI3aHHBIX C €CTECTBEHHBIMU HAYKaMU;

7) 3K0JIOTHY€eCKOT0 BOCIIMTAHUS:

OpUEHTAIIMSl HAa MPUMEHEHWE 3HAHUI €CTECTBEHHBIX HAYK MPHU PEIICHUU
3a/1a4 B 00JIaCTH OKPY’KAIOIIEH CpeIbl;

OCO3HAHUE PKOJIOTMYECKUX MTPOOJIEM U IMyTEH UX PEIICHUS;

TOTOBHOCTh K YYAaCTHIO B MPAKTHUUECKOW JESITEIIBHOCTU IKOJOTUUYECKOM
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

OpUEHTAIMSI HAa COBPEMEHHYI) CHCTEMY HAy4HBIX TMPEJCTABICHUN 00
OCHOBHBIX €CTECTBEHHO-HAaY4YHBIX 3aKOHOMEPHOCTSX, B3aUMOCBS3SIX UYEJIOBEKa C
MIPUPOTHOUN U COLIMAJIBHOM CPENIOu;

MOHUMAHHUE POJM ECTECTBEHHBIX HAyK B (OPMHUPOBAHUU HAYYHOTO
MHUPOBO33PCHUS;

pa3BUTHE HAYYHOMU JTI0003HATEIILHOCTH, HHTEPECAa K €CTECTBEHHBIM HayKaM,
HABBIKOB MCCJIEA0BATENbCKON E€ATEIIbHOCTH;

9) ajgantamum o0y4yamwllerocs K HM3MEHAKWIIMMCH  YCJOBHUAM
COLHAJILHOM M MPUPOJIHOMN Cpeabl:

aZIeKBaTHas OLIEHKA U3MEHSIOIIMNXCS YCIOBHIA;

OpUHATUE pelleHus1 (MHAUBHAYAJbHOE, B TPYIIE) B HU3MEHSIOMINXCS
yCIIOBUSAX HA OCHOBAaHUM aHaW3a UH(OpMaLUK;

IJIAHUPOBAHUE JAEUCTBUM B HOBOW CUTYAI[MH HA OCHOBAHUU 3HAHUI.

MeTanpeaMeTHble  pe3yJibTATbl  JOJDKHBI  OTpaXkaThb  OBJAJCHUE
CJIEIYIONIMMHU YHUBEPCATbHBIMU YUeOHBIMU JICUCTBUSIMU:

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIe JeiicTBUSA

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

BBISIBJIATH M XapaKTEpHU30BATh CYILIECTBEHHbIE MPU3HAKK XUMUUYECKUX U
OMONOTUYECKUX OOBEKTOB (SIBIICHU );

YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKANNK XUMUUYECKHX U
OMOJIOTMYECKUX OOBEKTOB (SIBJICHUM, MPOIECCOB), OCHOBAHUS Il 00OOIIECHUS U
CpaBHEHHUSI, KpUTEPUHU MTPOBOIMMOTO aHAJIN3A;



C Yy4y€TOM MPENJIOKEHHOM 3aJayd  BBISBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUMSI B paccMaTpuBaeMbiX ¢akTax U HAOMIOAEHUAX, MpeaIaraTh
KPUTEPUHU JIJIs1 BHISBJICHUS 3aKOHOMEPHOCTEN U MMPOTUBOPEUHIA;

BBISIBIIATH AeUIMTH UHPOPMAIIUU, TAHHBIX, HEOOXOIUMBIX JJISI PEIICHUS
MOCTAaBJICHHOM 3aJa4M;

BBISIBJIATh MPUYUHHO-CJICACTBEHHBIC CBS3U TMPU HU3YUYCHUHU ECTECTBEHHO-
HayYHBIX SIBJICHUN U MPOIIECCOB, JI€JIaTh BEIBOIbI C UCTIOJIB30BAaHUEM JEAYKTUBHBIX
Y UHAYKTUBHBIX YMO3aKITIOUEHUN, YMO3aKJIIOUSHHUH 110 aHAJIOTUH, (OPMYITUPOBATH
TUTIOTE3bI O B3aUMOCBS3SX;

CaMOCTOSITEILHO BHIOMPATh CMOCO0 perieHus yueOHoM 3a1aun (CpaBHUBATh
HECKOJIbKO BapUaHTOB peElIeHUs, BbIOMpATh HanbOojee MOAXOIAIIUNA C Yy4ETOM
CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPUEB).

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

UCITIOJIB30BaTh BOMPOCHI KaK UCCIICI0BATEIILCKUN HHCTPYMEHT MMO3HAHUS,

dbopMynUpoBaTh BOMPOCH], (UKCUPYIOIIUE PAa3pPbIB MEXKIY peaTbHbIM H
KeJTaTeNbHBIM  COCTOSSHMEM  CUTyalluu, OOBEeKTa, H  CaMOCTOATEIbHO
yCTaHABJIMBATh HCKOMOE U JIAHHOE,

dbopMupoBaTh TUNOTE3Y OO0 HUCTUHHOCTH COOCTBEHHBIX CY>KIICHUMH,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH TO CaMOCTOSITEIbBHO COCTAaBJICHHOMY IUIaHYy HaOJI0/IeHHE,
HECJIOKHBI SKCIEPUMEHT, HEOOJBIIOE HCCJIEJOBAHUE 110 YCTAHOBJIECHUIO
0COOEHHOCTEH OMOTOTUYECKOTO MIIH XUMUYECKOTO 00BEKTa (TpoIecca) n3ydeHus,
MPUYMHHO-CIICICTBEHHBIX CBSA3EH M 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOIH;

OLICHMBATh Ha TPUMEHHUMOCTb M  JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJIYYEHHYIO B X0J1€ HAOIIOJICHUS U DKCIIEPUMEHTA;

CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIICHUS M BBIBOJIBI 1O PE3yJibTaTaM
MPOBEAEHHOTO HAOJIONCHUS, SKCIEPUMEHTA, BIIaJIETh MHCTPYMEHTAMU OLEHKHU
JIOCTOBEPHOCTH TOJYICHHBIX BBIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOXHOE JalbHEHIIEEe pPAa3BUTHE ECTECTBEHHBIX
MIPOLIECCOB U UX MOCJIEACTBUS B aHAJTOTUYHBIX WM CXOJHBIX CUTYAIMSIX, 4 TAKKE
BBIJIBUTATH MPEIONIOKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIIOBUAX U KOHTEKCTaX.

3) pabora ¢ uHpopMaumeii:

OPUMEHATH Pa3IMYHbIE METOAbl, MHCTPYMEHTHI M 3alpoChl MIPU MOUCKE U
0TOOpe eCTeCTBEHHO-HAYYHOU NH(GOPMAIINH W JAHHBIX U3 UICTOYHUKOB C yIETOM
MpeJIOKEHHON y4eOHOM 3aauH;

BBIOMpPATh, AaHAJIU3UPOBATH, CHUCTEMATU3UPOBATH KM HMHTEPIPETUPOBATH
OMOJIOTMYECKYI0 U XUMHUYECKYI0 HHGOPMALUIO pPa3IU4YHbIX BUIOB U (opMm
MpeCTaBICHNUS;



HaXOJUTh CXOJHBIE apryMEHTHI (MOATBEPIKAAIOIIME WM ONPOBEPrarolIne
OJIHY U TY K€ HJICI0, BEPCUIO) B PA3IMYHBIX HH()POPMAITMOHHBIX HCTOYHUKAX

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO (GOPMY MpPEICTaBICHUS
uHpOpMAIMM U WUIIOCTPUPOBATh pEIIAeMble 3aJaud HECIOXKHBIMH CXEMaMH,
auarpaMMaMu, MHOM TpaduKoil U UX KOMOUHALIUSIMU;

OLICHMBATh HAAEKHOCTh HHPOPMALUM MO KPUTEPUSAM, MPETOKEHHBIM
yuuTeaeM Wi cPOPMYIUPOBAHHBIM CAMOCTOATENBHO;

3allOMHUHATh U CUCTEMATU3UPOBATh €CTECTBEHHO-HAYUYHYIO HHPOPMALIUIO.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC YUeOHbIE 1eHCTBUS

1) obmenue:

BOCIIPUHUMATh M (OPMYJIUPOBATh CYXKJCHHUS, BBIpAXKaTb HSMOLUHU B
IPOIIECCE BHITIOJHEHUS MTPAKTUYECKUX U JTaOOpaTOPHBIX PaboT;

BbIpaXXaTh ce0s1 (CBOIO TOUKY 3pCHMS) B YCTHBIX U MUChbMEHHBIX TEKCTAX;

pacrio3HaBaTh HeBepOajbHBIE CpPEJACTBA OOIIEHUS, MMOHWMATh 3HAYCHUE
COIIMAIbHBIX 3HAKOB, 3HAaTh U pACMO3HaBaTh MPEANOCHUIKM KOH(PIMKTHBIX
CUTYallUi U CMATYATh KOH(QIUKTHI, BECTH MEPETOBOPHI;

NOHUMAaTh HAMEPEHUs APYIUX, MPOSBISTh YBAXKUTEIBHOE OTHOUIEHUE K
co0eceTHUKY U B KOPPEKTHOU popme (HopMyIrpoBaTh CBOU BO3PAKEHUS;

B XoAe auaiora v (WiM) AMCKYCCHM 3a/aBaTh BOIPOCHI MO CYIIECTBY
00CyXJ1aeMOM eCTECTBEHHO-HAyYHOUM TEMBbI M BHICKA3bIBATh UJICH, HAIICIICHHbIE Ha
pElIeHNe TaHHOM 3a/lauil U MoJep>KaHre 0JIaroKenaTeIbHOCTH OOIIEHNS;

COMOCTABJISITh CBOU CYKJICHUS C CYKJICHUSIMU APYTUX YYACTHUKOB JAUAJIOra,
O0OHapy’KMUBATh PA3IMYUE U CXOACTBO MMO3UIIHIA;

nyOJIMYHO TMPEACTABIATh PE3YNbTAThl  BBIMOJIHEHHOTO €CTECTBEHHO-
Hay4YHOT'O OMbITA (3KCIIEPUMEHTA, UCCIECIOBAHUS, TPOCKTA);

CaMOCTOATENLHO BBIOMpaTh (OpMAT BBICTYIUIGHHS C YYETOM 3a/aad
MIPE3EHTAIMU U OCOOCHHOCTEW ayAUTOPUU U B COOTBETCTBUM C HUM COCTABIISTH
YCTHBIE U TUCbMEHHBIE TEKCTHI C UCIOIb30BAHUEM WILTIOCTPATHBHBIX MATEPUAIIOB.

2) coBMecTHAasl 1eSITeJIbHOCTD:

MOHUMATh U UCMOJIB30BaTh MPEUMYIIIECTBA KOMAHIHON U UHIUBUIYaTbHON
paboTbl MpU  PEHICHUHM KOHKPETHOM  €CTECTBEHHO-HAy4HOW  MOpoOIeMBlI,
000CHOBBIBaTh HEOOXOIUMOCTh MPUMEHEHHsI TPYIIIOBEIX (POPM B3aMMOICHCTBHS
MIpU PEIICHUHU TOCTaBIECHHON yueOHOU 3aa4H;

MPUHUMATH 1I€b COBMECTHOM JI€SITEIbHOCTH, KOJUIEKTUBHO CTPOUTH
JEUCTBUS TIO €€ JIOCTUKEHUIO: PACIPENeisSiTh POIH, J0rOBApUBATHCS, 00CYKAATh
MPOIIECC M PE3YIbTAT COBMECTHOM pabOThI, yMETh 0000IIIaTh MHEHHUS HECKOJIBKUX



JIOJIe, TPOSBIATH TOTOBHOCTh PYKOBOJUTh, BBINOJHATH  MOPYYECHUS,
MOAYUHSTHCS,

IJIAHUPOBATh OPTraHU3aIUI0 COBMECTHOM PabOThI, ONPEEsTh CBOIO POJIb (C
y4€TOM TPEANOUYTEHUM U BO3MOXXHOCTEH BCEX YYACTHUKOB B3aMMOJICUCTBUA),
pacrpenensaTh 3aJadyd MEXAy YJeHaMH KOMaHJbl, Y4acTBOBAaTh B T'PYIIOBBIX
dbopmax paboThl (006CY)IeHHS, 0OOMEH MHEHUSIMU, MO3TOBBIE IITYPMbI U UHBIC);

BBITIOJIHSITH CBOIO YacTh pabOThI, JOCTUTaTh KaUeCTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIIPaBJICHUIO U KOOPAWMHUPOBATH CBOM JICUCTBUS C JPYTHUMH UYJICHAMU
KOMaH/Ibl;

OIICHMBAaTh Kauye€CTBO CBOETO BKJaja B OOIIMI TPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITEIbHO  CHOPMYJIUPOBAHHBIM  YYaCTHUKAMH  B3aUMOJICUCTBUS,
CpaBHUBATh PE3YJIbTAThl C UCXOJIHOM 3a/1aueil M BKJIaJl KaXKJI0T0 YieHa KOMaH/Ibl B
JTOCTH)KEHUE PE3YJIbTaTOB, pa3AeisiTh cpepy OTBETCTBEHHOCTH U MPOSBIISTH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETa Mepe]l IPYIIon;

OBJIQJICTh CUCTEMOW YHUBEpPCAJIbHBIX KOMMYHHUKATHBHBIX JICHCTBUH,
KoTOopast ~ oOecrieunBaeT CHOPMUPOBAHHOCTb  COIMAIBHBIX  HABHIKOB U
AHMOIIMOHATLHOTO UHTEIIEKTa 00yYaOIIUXCS.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AelicTBUS

Camoopranusanus:

BBISIBJISTH MPOOJEMBI JJI PEIIEHUs B )KHU3HEHHBIX U YYEOHBIX CHUTYaIUSX,
UCIIOJIb3Ys €CTECTBEHHO-HAYYHbIC 3HAHMUS;

OpUEHTUPOBATHCS B  PA3UYHBIX TOJAXOJAX TMPUHATUA  PEIICHHUM
(MHIUBHYaTbHOE, IPUHATHE PEILICHUS B TPYIINE, MPUHATHE PEIICHUN TPYIIIO);

CaMOCTOSITEIILHO COCTaBIIATH AJITOPUTM PEUICHUs 3a1auu (WIM €r0 4acTh),
BBIOMpATh CIIOCO0 pelIeHUsT y4eOHOH 3a1a4u ¢ YIETOM MMEIOIMHUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBAaTh TNpeIjaraeéMbie BapUAHTHI
pELICHUN;

COCTaBIIATHh IUTAH ACHCTBUHM (IJIaH peanu3allid HAMEYEHHOTO aJrOpUTMa
pElIeHHsI), KOPPEKTUPOBATh MPEIJIOKEHHBIN aJIrOpPUTM C YYETOM TMOIYYCHUS
HOBBIX €CTECTBEHHO-HAYYHBIX 3HAHUH 00 N3y4aeMOM OOBEKTE;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, IMOLMOHAJILHBII UHTEJIEKT:

BJIQJIETh CIIOCOOaMH CAMOKOHTPOJISI, CAMOMOTHBAIIUU U PEIICKCUY;

JlaBaTh OIICHKY CUTYAIlUW U TIPEIaraTh IiaH e€ N3MCHCHMUS;



YUHUTBIBaTh KOHTEKCT U MPEJBUIECTh TPYIHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh
Npu  pelieHuun y4eOHOM 3ajaud, aJanTUpPOBAaTh pEUICHHE K MEHSIOIUMCS
00CTOSITENNLCTBAM;

OOBSICHATh  TPUYMHBI  JOCTHKEHUSI  (HEJOCTHXKEHHUSI)  pe3yJIbTaTOB
NEATeNIbHOCTH, J1aBaTh OLIGHKY MPUOOPETEHHOMY OMBITY, YMETh HaXOJUTh
MMO3UTUBHOE B MPOU3OLIEIIEH CUTYaIUU;

BHOCUTHh KOPPEKTUBBI B JCATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB,
M3MEHUBIIHUXCSA CUTYaIlNH, YCTAHOBJICHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIU U YCIOBUSIM;

pasnuyath, HA3bIBATh U YIPABJISITE COOCTBEHHBIMU SMOIUSIMH U IMOIUSIMHU
APYTuX,

BBISIBJIATh M @aHAJTM3UPOBATH MPUUUHBI SMOILINA;

CTaBUTH CeOS1 HA MECTO JAPYTroro 4yesoBeKa, MOHUMAaTh MOTUBBI U HAMEPECHHUS
ApYToro,

PEryJIupOBaTh CIIOCOO BBIPAKEHUST SMOIIUMN.

IlpunsaTHe ceds U APyrux

OCO3HAHHO OTHOCHUTKCS K APYTOMY U€JIOBEKY, €r0 MHEHHIO;

pU3HABaTh CBOE MPABO HA OIIMOKY M TaKO€ K€ MPaBo JIPyroro;

OTKPBITOCTH ce0€ U IPYTUM;

OCO3HABaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIaJIETh CHCTEMOW YHHUBEPCAJbHBIX yUE€OHBIX PErysiTUBHBIX JEHCTBUU,
KoTopasi obOecreynBaeT (OPMUPOBAHHE CMBICIOBBIX YCTaHOBOK JIMYHOCTHU
(BHYTpEHHSIS TO3ULIUS JINYHOCTH ), U dKU3HEHHBIX HABBIKOB JIMYHOCTH (YIIPaBICHHUS
c000M, CaMOIUCIUIUIMHBI, YCTOMYMBOTO TTOBEICHHS ).

IIpeamerHbiMHM  pe3yJbTaTaMH  MU3yuyeHUsT Kypca «BBeneHue B
€CTECTBEHHO-HAYYHBIE TPEAMETBD) SABISIOTCS:

— OCBOE€HUE 0a30BbIX €CTECTBEHHOHAYYHBIX 3HAHUN, HEOOXOIMMBIX IS
JNAJIbHENIIEr0 NU3YUYEHHS] CUCTEMAaTUYECKUX KYPCOB €CTECTBEHHBIX HAYK;

— (opmMupoBaHHEe 3IEMEHTAPHBIX UCCIIETIOBATEILCKUX YMECHHU;

— I[PUMEHEHHME IIOJYyYEHHBIX 3HAHUA MW YMEHMH [JI PpELICHUS
MPAKTUUYECKUX 3a7a4.

ObecneunTh JOCTIKEHUE TUIAHUPYEMBIX PE3yJTbTaTOB OCBOSHUS OCHOBHOM
o0pa3oBaTeIbHOM TPOTPAMMBI, CO3/aTh OCHOBY I CaMOCTOSITEIBHOTO
YCHEUIHOTO YCBOCHUS 00 y4aIOIMMHKCS HOBBIX 3HAHUW, YMEHUH, BUAOB U CIOCOOOB
JNEATENBHOCTU JOJDKEH CUCTEMHO-AEATEIIbHOCTHBIM NMOAXOMI. B cooTBETCTBUM C
ATUM TMOJXO0JIOM HMEHHO AaKTHUBHOCTh OOYYaloIIMXCsl MPU3HAETCS OCHOBOU
JOCTH>KEHUSI Pa3BUBAOIIMX IeJel o0pa3oBaHusl. JTU 3HAHUS HE MEpPENaroTcs B



rOoTOBOM BHJI€, a JOOBIBAIOTCS YYallUMHUCS B TMPOIECCE IMO3HABATEIbHOMN
NeSATeLHOCTH.

[IpeameTHbIe pe3yabTaThl OCBOCHUS MPOTPAMMABI:

aHAJTU3UPOBATh U ONUCHIBATH H3YYEHHBIE CBOMCTBA TEJ, UCIOIb3Ys
pa3IuyHbIE BETUYNHBI;

pacrio3HaBaTh SIBJICHUSI M OOBSCHITH HAa OCHOBE HMEIOUIUMXCS 3HAHUU
OCHOBHBIE CBOMCTBA WJIM YCJIOBHUS MPOTEKAHUS ITUX SBIICHUIA;

M0JIb30BaThCS JTAOOPATOPHBIM 000PYTOBAHUEM U XUMUYECKOW MOCY/I0MH;

IPOBOJIUTh HECJIOKHBIE XUMUUYECKHE ONBITHI U HAOMIOJACHUS 3a
U3MEHEHUSMU CBOWCTB BEIIECTB B MPOIIECCE HMX NpeBpalleHui; coOII0AaTh
paBujia TEXHUKHU 0€30MaCHOCTH MPH MPOBEICHUN HAOIIOICHUHN U OTBITOB;

UCIIOJIB30BaTh 3HAHUS O OMOJOTMYECKUX W XUMHUYECKUX SBICHUSX B
NOBCEJHEBHOM >KM3HU [UIsi oOecrieueHus O€30MacHOCTH MpH OOpalieHUH C
npubopaMu M TEXHUYECKUMH YCTPOWCTBAMM, JJII COXPAHEHUS 3J0pPOBbs U
COOJIIOJIEHUSI HOPM KOJIOTUYECKOTO TTOBEACHUS B OKPY>Kalollel cpejie;

OTHCHIBATh U3yUYCHHBIC CBOMCTBA TEJI, UCIIOJIb3Ys BEIMUMHY-TEMIIEPaTypa;

MOHUMATh CMBICI M HEOOXOAMMOCTh COONIOJEHUS TMPEANHCAHUH,
npeajaraéMbix B MHCTPYKIUSAX MO MCIOJB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM
XUMUU U JIp.;



TEMATHUYECKOE IINIAHUPOBAHUE
6 KJIACC.

KosnyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBanmue pa3jesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl

1 Brenenue 5 0 2
2 Tea, BemecTBa, UX CBOMCTBA 20 1 2
3 XUMUYECKUE SABJICHUS 5 1 1
4 UYenosek u npupoaa 4 1 0
OBUIEE KOJIMYECTBO YACOB I10 34 3 5

[TPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

6 KJIACC
KoumnuecTBo yacos
DJIeKTPOHHbIE
No IIpakTH4eckue JNara HH(POBbIE
n/n Tema ypoxa Bcero Kontporbuvie | u H3y4eHHusi | oOpa3oBaTeibHbIE
padoThI JlabopaTopHble pecypest
padoTsl
[Ipupona. HenoBek — 4acTb NPUPOLBL. 1
2 Tena u BemectBa. Uto n3yqgaer xumus? 1 0
3 XVMHYECKUE SBJICHHS — MPEBPAIICHUS : 0
BEIIECTB.
Hayunsrit meton. JlaGoparoproe
4 obopynoBanue. [Ipaktuueckas pabora | 0 1
«3HaKOMCTBO ¢ Ja00paTOPHBIM
000pyI0BaHUEM
N3meputenbabie Tpubopsl. 3mepeHus.
5 JlaGopaTtopHas pabora «OnpenenecHue 1 0 1
pa3MepoB Temay
XapakTepucTuKa TeJ U BEUIECTB.
6 Opranuyeckue 1 HEOpraHM4ecKue 1 0
BEIECTBA.
Cocrosnus BemecTBa. [Ipaktnyeckas
7 pabota «HabroaeHne pa3muaHbIX 1 0 1
COCTOSIHMM BEIIECTB»
2 Macca tena. Maccel pa3i4HbIX TEN B | 0

npupoje. Becsl.




Temneparypa. TepmomeTpsl.
JIaboparopHas pabota «/3mepenue
TEMIIepaTyphl BOABI M BO3AYXa»

10

JBmwxkenue yactul Bemectsa. Auddysus B
TBEPJIBIX TENAX, KHUIKOCTSX, ra3ax.

11

B3aumoieiicTBre yacTUL] BEILIECTBA.
YacTHIEI BENECTBA U COCTOSIHUS BEIIECTBA.

12

3. Pesepdopn — coznmaTens miaHeTapHOM
Mojienu cTpoeHust aroma. CTpoeHne aToma.

13

ATOMBI ¥ MOHBI. 3apsi/ibl MPOTOHOB U
AJIEKTPOHOB, UX B3aUMOJIEHCTBUE, 3apsi]L
Aapa.

14

XUMHUYECKUE IIEMEHTHI KaK TPYIIIThI
aTOMOB C OJTMHAKOBBIM 3apsJIOM SIpa.
3HaKH XUMHUYECKUX DIIEMEHTOB.

15.

J.N. MenpeneeB-BeIUKAN PYCCKUI
YYEHBIH.

16

[leproauueckas cucteMa XUMHUYECKUX
anemenTtoB Jl. 1. Menaeneesa: rpymisl,
MIEPHUO/IBL, PSIIBIL.

17

HOMCpa XHUMHNUYCCKHUX JICMCHTOB.
PaCHpOCTpaHeHI/IC Pa3JIMIHbIX XUHMHUUYCCKUX
QJICMCHTOB B IIPHUPOJIC.

18

PaboTa ¢ mepuoauveckoit Tabaunei
. Y. MeHaeneena.

19

BemectBa IMPOCTBIC U CIIOKHBIC.

20

Kucnopon B [ICX3 um. /.M. Menneneesa.
CoeauHeHus Kucaopoaa




21

[Ipocroe BelecTBO KUCIOPO, €r0
CBOIiCTBA U 3HAYEHUE I )KU3HU Ha 3EMIIE.
doTocunres.

22

Bonopona B [ICXD um. [I.11. Menneneesa.
Bopopon B mpupoe.

23

IIpocToe BewmecTBo BOJOPO: €ro Mo
Jy4eHUe, CBOMCTBA, PACIPOCTPAHEHUE B
MIpUpOie, IPUMEHEHHE.

24

Bopna: ctpoenne MOIEKyIbl BOJBI.
CBoiicTBa BOJEI.

25

Hcnonb3oBaHue BOJbI B HAPOAHOM
xo3siictBe. KonTposabsHas pabora no
paszneiry.

26

[IpyU3HaKu XMMHUYECKUX PEAKIHUI U YCIOBUS
WX MPOTEKaHUSI.

27

CBeToBbI€ ABJIeHUS. CBET KaK NUCTOYHHUK
nH(pOpMaIUK YeIoBEeKa 00 OKPYKaIoIeM
MHpeE.

28

Cset u TeHb. JIJaboparopHas padota «CBet
Y TCHBY

29

Haznauenue 1 UCnosib30BaHNE ONTUYECKUX
pubopoB: oToanmnapara, MyJIbTUMeINA
MIPOEKTOPa, MUKPOCKOTIA, TEJIECKOTA.

30

Crpoenue rnaza. M3o6paxenue,
MOJy4aeMO€ Ha CETYaTKe.
CamocTtosarenbHas paboTa Mo pa3aeny.

31

CocraB runpocdepsl. Poib ruapocheps
IUTSL J)KU3HU Ha 3eMiIe.




32 CocraB u cTpoeHune aTMOC(epHl. 1
33 Tyman, obGnaka, 10Kk, poca. 1
DTanbl CTAHOBIICHUS U PA3BUTHUS aBUALINH.
34 Boigaromuyecs 1€TYUKU U KOHCTPYKTOPBI 1
camoseToB. MToroBast KOHTpoJIbHAs paboTa
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




HOPMBbI U KPUTEPUU OLIEHUBAHUS 3HAHUN OBYUAIOIINUXCS MO KYPCY «BBEJIEHUE B
ECTECTBEHHO-HAYYHBIE ITPE/IMETbI»

1. Onenka ycTHOro oTBeTa.
OTMeTKa «5»
OTBET IMOJHBIA U IPAaBUJIbHBIN Ha OCHOBAaHUM U3YYEHHOTO MaTepHraa;
Martepual U3JI0KEH B OMPEACICHHON JIOTUYECKOM MOCIEI0BATENbHOCTH, JINTEPATYPHBIM SA3bIKOM;
OTBET CaMOCTOSTEIILHBIN.
OTtBeT «4»;

OTBET MOJHBIA U TPAaBWIbHBINA HA CHOBAHUHU M3YyUYEHHOTO MaTepUalia;
- MaTepuall U3J0KEH B ONMPEACICHHON JIOTHYECKON MOCIEA0BATEILHOCTH, MPU 3TOM JIOMYIIEHBI IBE-TPU HECYIIECTBEHHbIC
OmuOKH, UCTIPABIICHHBIE TI0 TPEOOBAHUIO YUUTEIS.

OTMeTKa «3»:
- OTBET MOJIHBIN, HO TIPH 3TOM JIONYIIIEHA CYIIECTBEHHAs OIMOKA WJIM OTBET HEMOJIHBIN, HECBS3HBIM.

O1meTka «2»:
- IPU OTBETE OOHAPYKEHO HEMIOHUMAHUE YUYaITUMCS OCHOBHOT'O COJIEpKaHUs Y4eOHOTO MaTepuasia Uiy JOMyIeHbI
CYILIECTBEHHBIE OIMMOKH, KOTOPBIC YUAITUHCS HE MOKET UCITPABUThH IMPU HABOJISIINX BOTIPOCAX YUUTEIS, OTCYTCTBHE
OTBETA.
2. OneHKa 3KCNePUMEHTATBHBIX YMEHUIA.
Or1eHKa CTaBUTCS HA OCHOBAHUM HAOJIOICHUS 32 YUAlTUMUCS M TUCBMEHHOTO OTYeTa 3a padoTy.

OTMeTKa «5»:
- paboTa BBHITIOJIHEHA TTOJTHOCTHIO W MTPABHIIBHO, CJICJIaHbI ITPAaBUIIbHBIC HAOJIOICHHUS U BEIBOJIBI,
- SKCIIEPUMEHT OCYIIIECTBIICH I10 ITJIaHY C YY€TOM TEXHUKH O€30IMaCHOCTH M MPaBUI pabOThI ¢ 000PyI0BaHUEM;
- IPOSIBJICHBI OPTaHU3AIMOHHO - TPYIOBBIC YMEHHUSI, TIOIJICPKUBAIOTCS YUCTOTA pab0YeTo MeCcTa M TIOPSJIOK.

O1meTKka «4»:
- paboTa BBHITIOJIHEHA IPABUIIBHO, CSIaHbl PABUIILHBIC HAOMIOACHUS W BBIBOJIBI, HO IIPH 3TOM SKCIIEPUMEHT IPOBEJICH HE
MTOJTHOCTBIO WJIW JOMYIIEHBI HECYIIICCTBEHHBIC OMMUOKHU B pab0oTe ¢ 000pyI0BaHUEM.

OTMeTKa «3»:



- paboTa BBITIOJIHEHA IPABUIILHO HE MEHEE YeM HAIOJIOBUHY WIIH JIOMYIIEHA CYIIECTBEHHAs OIMKOKa B X0J1€ SKCIIEPUMEHTA
B 00BSICHEHUH, B ODOPMIIEHHH pabOThI, B COOIIOEHUY PABUII TEXHUKH 0€30MIaCHOCTH MPHU paboTe ¢ 000pyI0BaHUEM,
KOTOpasi UCIIPABIIACTCS MO TPEOOBAHUIO YUUTEIS.

OTmeTKka «2»:

- TonylIeHsl J1Be (1 6oJiee) CyIEeCTBEHHbIE OIIMOKU B X0/1€ SKCIIEPUMEHTa, B 00bSICHEHUH, B O(pOpMIIEHHH padOThI, B
COOJIIOICHUY TIPaBUJI TEXHUKHU 0€30MaCHOCTH MPHU padoTe ¢ 000PYT0BAHUEM, KOTOPhIE YUAIIIHICS HE MOXKET UCIIPABUTh
Jaxke 1Mo TpeOOBaHUIO YUUTEIS;
- paboTa He BBITIOIHEHA, Y YYaIlerocss OTCYTCTBYET dKCIIEPUMEHTAIbHBIC YMECHUS.
3. OneHka NMcCbMEHHBIX KOHTPOJIbLHBIX PadoT.
OTmeTka «5»:
- OTBET MOJIHBIN W MIPaBWIbHBINA, BO3MOYXKHA HECYIIECTBEHHAs OIMIMOKa.
OTmeTka «4»:
- OTBET HEMOJIHBIN WJIU JOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX ONIHOOK.
OTmeTka «3»:
- paboTa BBHITIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, IOMYIIEHA O/IHA CYIIECTBEHHAs OIIMOKA U TIPU STOM JIBE-TPHU
HECYILIECTBEHHBIE.
OTmeTKa «2»:
- paboTa BBITIOJIHEHA MEHBIIIE YEM HANIOJOBUHY WM COACPKUT HECKOIBKO CYIECTBEHHBIX OITUOOK.
- paboTa He BBHITIOJIHCHA.
[Ipu olieHKe BBIMOTHEHUSI TUCEMEHHON KOHTPOJIBHOM paboThl HEOOXOIMMO YUUTHIBATh TPEOOBAHUS €IUHOTO
opdorpadudeckoro pexuma.
5. OueHka TecTOBBIX PadoT.

TecTsl, cocTosilMe U3 MSATU BOIIPOCOB MOKHO MCIOJIB30BATh MOCIIE U3YyUEHHUS KaXKa0ro Matepuaia (ypoka). Tect u3
10—15 BompocoB UCTOIB3YyeTCs I Meproandeckoro KoHTpous. Tect u3 20—30 BonmpocoB HEOOXOIUMO HCIIOIb30BATh
JUIs1 UTOTOBOT'O KOHTPOJISL.

[Ipu o1leHMBaHUU UCIIOIB3YETCS CIEAYIONIas IIKaJa: JJIsl TECTa U3 MSATHU BOIIPOCOB
* HET OIIMOOK — OIIEHKA «5»;

* 0JIHA OIIHOKA — OIICHKA «4»;

* JIB€ OIIHMOKN — OIICHKA «3»;



* TPU OIIMOKU — OLICHKA «2.

Jns recta u3 15 Bonpocos:

* 13—15 npaBuUIBHBIX OTBETOB — OLIEHKA «5»;

* 10—12 npaBuUIbHBIX OTBETOB — OLIEHKA «4»;

* 7—9 npaBWIBHBIX OTBETOB — OLICHKA «3»;

* MEHbIIIE 6 TPAaBWIbHBIX OTBETOB — OLICHKA «2».
s recta u3 30 BOpocoB:

* 25—30 npaBUIIBHBIX OTBETOB — OLEHKA «5»;

* 19—24 npaBUJIbHBIX OTBETOB — OLICHKA «4»;

* 13—18 npaBUJIbHBIX OTBETOB — OLICHKA «3»;

* MEHbIIIE€ 12 MpaBUIBHBIX OTBETOB — OIIEHKA «2).
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