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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma  oOmieoOpa3oBarenbHONW ~ ydeOHOUM — nuctuiumHbl  «EcTecTBO3HAHUE)
MpelHa3HaueHa Ui M3y4YeHHUs EeCTECTBO3HAHUS B MPOQecCHOHATIbHBIX 00pa30BaTEIbHbBIX
OpraHu3alMsIX, Pealn3yIoIUX 00pa3oBaTeNbHYI0 MPOTpaMMy CperHero oOmiero o0pa3oBaHHS B
npezesiax OCBOCHUSI OCHOBHOM mpodeccuoHanbHoi oOpa3oBarenbHoi mporpammbl CITO (OITOIT
CIIO) na 6a3e 0OCHOBHOTO 00IIEro 00pa3oBaHMs, IPU MOATOTOBKE KBAIU(UIIMPOBAHHBIX PadOUHX,
CITy>KallluX, CIEIUAIMCTOB CPEIHErO 3BEHA.

[Tporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero obmiero oOpa3zoBaHws,
MPEIbSABISEMBIX K CTPYKTYpE, COIEP)KaHHUIO U pe3yibraTaM OCBOEHHUS y4eOHOW TUCIUILIMHBI
«EctecTBO3HAaHUE», B COOTBETCTBUU C PexoMeHanusMu Mo OpraHU3alyy MOJYyYEeHUs] CPEIHETO
obOmiero oOpa3oBaHHMs B Ipeleiax OCBOEHHUS 00pa3oBaTE€NbHBIX IPOTPAMM  CPEAHETO
npodeccHoHaNbHOTO 00pa3oBaHusi HAa 0a3e OCHOBHOIO OOIIEro OOpa3oBaHUS C YYETOM
TpeboBaHul (QenepalbHbIX TOCYIapCTBEHHBIX OOpa30BaTE€NbHBIX CTAHAAPTOB M MOIy4aeMoi
npodeccun WM CHENUATBHOCTH CPEAHETO MPOQECCHOHATBLHOTO 00pa3oBaHus  (ITMCHMO
JlemaprameHTa TroCyJapCTBEHHON MOJUTHKH B cdepe MOAroToBkH padounx kaapoB u JI1O
Munobpuayku Poccun ot 17.03.2015 Ne 06-259) u Ilpukaza MuHHCTEPCTBa NPOCBENIECHHUS
Poccwmiickoit ®@eneparmu Ne87 ot 05 mapra 2021 roma «O BHeceHMHM HW3MeHeHHWH B (erepaibHBII
TOCYIapCTBEHHBIN 00pa3oBaTeNbHBIA CTaHIAPT CpPEAHEro MpodeccHOHAIFHOTO O00pa3oBaHUS IO
cneruanbHocTh 52.02.02 HckyccTtBo TaHna (mo BUAaM), YTBEpXACHHBIM NpuKa3oM MuHHCTEpCTBa
obpazoBanusi u Hayku Poccuiickoit ®enepanuu or 30 smuBaps 2015 roma Ne 33.u demepanbHblii
TOCYyIapCTBEHHBIN 00pa3oBaTeNbHBIA CTaHIAPT CpPEAHEro MpodeccCHOHANIFHOTO O0pa3oBaHUS IO
cnenuansHocty 52.02.01 HckyccTBo Oanera, yTBEpKIEHHBIH MpHKkazoM MUHHCTEpCTBa 00pa3oBaHUS U
Hayku Poccuiickoit @eneparuu ot 30 suBaps 2015 roma Ne 35.

Coneprkanue porpaMmMbl « ECTecTBO3HaHHE» HAMPABJICHO HA JOCTHXKEHUE CIICTYIONTIX
eJeu:

* 0cgoeHUe 3HAHULL O COBPEMEHHOU eCMeCMBEeHHO-HAYYHOU KapmuHe MUupa u Memooax
ecmecmeeHHbIX HAYK,; 3HAKOMCMBO ¢ Haubonee 8aiCHbIMU UOeIMU U O0CTNUNCEHUIMU
ecmecmeo3HaHus, OKA3A8WUMU onpedelidiouee GIUsIHUE HA PA3BUMUEe MEXHUKU U MeXHOL02Ul,

* 0811a0eHUe YMEHUAMU NPUMEHAMb NOIYYeHHble 3HAHUs 015 00bACHEHUS AGLEeHULL
OKpYIHCaAIowe20 Mupa, 60CAPUSMUsL UHGOPMAYUU eCMeCmE8EHHO-HAYYHO20 U NPOPeCcCUOHANbHO
SHAUUMO20 COOEPHCAHUSA, PA3BUMUE UHMENTEKMYAIbHbIX, MBOPUYECKUX CNOCOOHOCTel U
KPUMU4ecko20 MulileHUs 8 X00e NPo8edeHUs NPOCMeUUUX UCCTe008aHUN, AHANU3A A8TeHUl,
80CHpUAMUSL U UHMeEPNPemayuly eCmecmeeHHo-HayyHol UHpopmayuu;

* gocnumanue Y0ercOeHHOCMU 8 803MONCHOCIU NOSHAHUS 3AKOHHOU NPUPOObL U
UCNONBL306AHUA OOCMUICEHULL eCTNECBEHHBIX HAYK OJIsl PA3GUMUS YUBUTUZAYUU U NOBbIULEHUS
Kauecmea HCUsHu,

* NpUMeHeHUe eCecm8eHHO-HAYYHbIX 3HAHUL 8 NPOhecCUOHANbHOU 0esIMeNlbHOCU U
NOBCEOHEBHOU JHCU3HU 01 0becnedenuss 6e30NACHOCIU HCUSHEOesMEeNbHOCU, 2PAMONHO20
UCNONb306AHUS COBPEMEHHBIX MEXHONO02UN, OXPAHbL 300P08bl, OKPYHCaAOWel Cpeobl.

B mporpaMmy BKIFOUEHO COjeprKaHHeE, HampaBiIeHHOEe Ha (OPMHUPOBAHWE Y CTYICHTOB
KOMITETeHIUI, HeoOXoauMbIX s kadecTBeHHOro ocBoenust OITOIT CIIO Ha 0a3e OCHOBHOIO
oOmiero oO6pa3oBaHusl C MOJYYEHHEM CpPEAHEro OOIIero oOpa3oBaHHUS; MPOrPaMMbI MOATOTOBKU
KBIM(UIIUPOBAHHBIX PAbOUYUX, CIyXKallUX; MPOTpaMMbl MOATOTOBKH CIICIUATHCTOB CPETHETO
3sena (ITIIKPC, IITICC3).

[IporpamMma yueOHON mucHUIUIMHBI « ECTecTBO3HAaHME» SBISIETCS OCHOBOW ISl pa3paboTKu
pabounx TmporpamMM, B KOTOPBIX mpodeccHoHaIbHbIE 00pa3oBaTelbHBIE OPTaHHU3aINH,
peanm3yrone 0o0pa3oBaTeIbHYI0 IPOrpaMMy CpEIHEro ooOmero ooOpa3oBaHUS B Mpeaeiax
ocoeHusi OIIOIT CIIO nHa 06a3e OCHOBHOTO 0O0IIEro OOpa30BaHHUs, YTOUYHSIOT COJEP)KaHHE
y4e0HOro Marepuaia, MOCIEIOBAaTeIbHOCTh €r0 M3y4YeHUs, paclpeleicHre Y4YeOHBIX Yacos,
TeMaTuky pedeparoB (JOKIAN0B), HHANBUIYAIBHBIX MPOEKTOB, BUJIBI CAMOCTOSATEIBHBIX PaboT C



y4eToM crnenupuKkd [porpaMM TMOATOTOBKM KBaJU(UIMPOBAHHBIX pabOuMX, CIyXKalluX,
CHEIMAIINCTOB CPEIHETO 3BeHA, 0CBAUBAEMOU MPOPECCUU WITH CIICTIHATILHOCTH.

[IporpamMma MOXKET HCIOJB30BaThCsl APYTUMHU MpodeccuoHaNbHBIMU 00pa3oBaTeIbHBIMU
OpraHMU3alysIMH, PeaTu3yIIUMUA 00pa30BaTeIbHYI0 IPOrpaMMy CpPEIHEro 00IIero oopa3oBaHUs
B IpeJiesiax OCBOSHHUS OCHOBHOM MpodeccuoHanbHO oOpa3oBarenbHol mporpammbl CITO Ha 6aze
ocHOBHOTO 0o6OmIero oopazosanus ([TIIKPC, TITIICC3).

OBIIASI XAPAKTEPUCTHUKA YUEBHOM JUCIHHAIIINHBI
«ECTECTBO3HAHMUE)»

EctecTBO3HaHNE — HayKa O SIBJIEHMSIX M 3aKOHAX Npupozabl. COBpEMEHHOE €CTECTBO3HAHNE
BKJIIOYAET MHOXKECTBO €CTECTBEHHO-HAYYHBIX OTpaciiell, W3 KOTOpbIX Hauboyiee BaKHBIMHU
ABISAIOTCS (Qu3MKa, XUMHA W Owonorus. OHO OXBaTHIBACT IIHUPOKUH CIEKTP BOIMPOCOB O
Pa3HOOOpPa3HBIX CBOMCTBAX OOBEKTOB MPHUPOJbI, KOTOPbIE MOXHO paccMaTpHBaTh KakK €IUHOE
enoe.

Henap aucuumiaunel: GOpMUPOBaHHE Yy OOYYAIOLIErocs MPEACTABICHUN O KIIOYEBBIX
0COOEHHOCTSIX E€CTeCTBEHHOHAYYHOTO MBIIUICHHUS, BBHIPA0OTKAa Y HEr0 MOHWMaHHs crenuduku
TYMaHUTapHOTO M €CTECTBEHHOHAYYHOTO KOMIIOHEHTOB KYJbTYpPbI, CYIIHOCTH Ba)KHEHIINX
€CTECTBEHHO-HAYYHBIX KOHIICTIIUH.

3agauu JMCHUIUIMHBL: (OPMUPOBAHMUE TPEACTABICHUN O ECTECTBEHHOHAYYHOW KapTHHE
MHUpa Kak TJI00aTbHOM MOJENM TMPHPOIBI, OTPAXKAIOUIEH IIEOCTHOCTh W MHOT00Opasue
€CTECTBEHHOTO MHpa; (QOpPMUPOBaHHE Yy OOYYaromIerocs 3KOJOTHYECKOTO0 MHPOBO33PEHHS,
[IOHUMAaHUs TIPUHIUIIOB OXpaHbl OKPYXalolled cpeabpl M PalUuOHAIBHOIO HCIIOJIb30BaHUS
MIPUPOJHBIX PECYPCOB; YCBOEGHUE O0YYAIOIIMMCSI STUYECKHX U MPABOBBIX HOPM, PETYIUPYIOIIUX
OTHOIIIEHHE YeJIOBEKa K OKpYXKarollel cpejie U 00IIeCTBY.

EcTtecTBeHHO-Hay4HbIE 3HaHUS, OCHOBAHHbBIE HA HUX TEXHOJOTHH (GOPMUPYIOT HOBBIA 00pa3
XKHU3HU. BbICOKOOOpa30BaHHBIN YEIOBEK HE MOXKET JUCTAHIMPOBAThCA OT (PyHIaMEHTaIbHBIX
3HaHUNA 00 OKpY’KAaIoIEeM MHUpPE, HEe PHUCKYS OKa3aThCs OECIOMOIIHBIM B TpodeccrOoHaIbHOM
nesTenbHOCTH. JII000e MepCreKTUBHOE HaNpaBiIeHUE MAESTENbHOCTH YeNlOoBeKa MpsSMO WIH
KOCBEHHO CBSI3aHO C HOBOW MaTepHalbHONW 0a30if M HOBBIMH TEXHOJIOTUSMH, M 3HAHHE HUX
€CTECTBEHHO-HAayYHO! CYITHOCTH — 3aKOH ycIexa.

EcTtecTBO3HaHMEe — HEOTbEMIIEMAs COCTABJIAIOLIAs KyJIBTYPBI: ONpPENEisAsl MUPOBO33PEHHE
4eJl0BeKa, OHO MTPOHUKAET U B TyMaHUTAapHYIO cepy, U B OOLIECTBEHHYIO KHU3Hb. PalinoHanbHbIM
€CTECTBEHHO-HAYYHBI MeTOM, c(opMHUpOBaBIIMiiCS B paMKax €CTECTBEHHBIX HayK, 0oOpasyer
€CTECTBEHHO-HAYyUHYI0 KapTHHY MHUpa, Hekoe oOpazHo-puiocodckoe o00001eHne HayIHBIX
3HAHUU.

OcHOBY ecTecTBO3HaHUs MpeACTaBIsAeT PU3NKa — HayKa O MPUPOJe, h3ydarolas Haubosee
Ba)XHbIC SIBIICHUS, 3aKOHBI W CBOICTBa MarepHalbHOTO MHUpa. B ¢usnke ycTaHaBIMBaIOTCA
YHUBEPCAJIbHBIE 3aKOHBI, CIPaBEIJIMBOCTh KOTOPBIX MOATBEPKAAETCS HE TOJIBKO B 3EMHBIX
YCIIOBUSIX U B OKOJIO3EMHBIX IIPOCTPAHCTBAX, HO U BO Bcell Beenennoil. B aToMm 3akimtouaercst oguH
U3 CYIIECTBEHHBIX MPU3HAKOB (U3MKU KakK (yHIaMEHTaIbHON Hayku. PU3MKa 3aHHMaeT ocoboe
MECTO CPENIN ECTECTBEHHBIX HAyK, [I03TOMY €€ IIPUHSTO CUUTATh JIUIEPOM ECTECTBOZHAHMUS.

EctecTBo3HaHMe Kak HayKa O SIBICHUSX U 3aKOHAaX NMPUPOABI BKIIOYAET TAKXKE OAHY W3
BAKHENIIUX OTPACIIEH — XUMHUIO.

XuMuss — HayKa O BeIecTBaX, MX COCTaBe, CTPOEHHH, CBOWCTBaX, Ipoleccax
MpPEBpAIICHUs, HCIONb30BAHUM 3aKOHOB XMMHHM B MPAKTUYECKOW MAESITENbHOCTH JIONEH, B
CO3/IaHUU HOBBIX MaTepUasoB.

buonorust — coctaBHast 4acTh €CTECTBO3HAHUS. DTO HaykKa O KUBOU npupojae. OHa u3yyaer
PaCTUTENBHBIN, )KUBOTHBII MUD U YeJIOBEKa, UCIOIb3ys KaK COOCTBEHHbIE METOMBI, TaK U METOJIbI
JIPYTUX HayK, B YacTHOCTH (U3MKH, XMMHHM M MaTeMaTUKW: HAOMIONEHUS, SKCIEPUMEHTHI,
UCCJIEIOBAHUSI C TIOMOIIBIO CBETOBOTO U 3JIEKTPOHHOTO MUKPOCKOMA, 00pabOTKYy CTaTUCTUYECKUX



JaHHBIX METOJAaMHM MaTeMaTH4ecKOHl CTaTHUCTUKH W Jp. buonorus BbISABISET 3aKOHOMEPHOCTH,
MIPUCYIIUE JKU3HU BO BCEX €€ MPOSBICHUAX, B TOM YUCIIe OOMEH BEIIECTB, POCT, pa3MHOXKEHUE,
HACJIEICTBEHHOCTh, U3MEHYUBOCTD, IBOJIIOIUIO U JIP.

B mpodeccronanbHbIX 00pa3oBaTeNIbHBIX OPTaHU3AIUAX, PEATH3YIONIMX 00pa30BaTEIbHYIO
nmporpamMmy cpefaHero oOmero ooOpasoBanusi B mpenenax ocBoeHus OIIOIT CITO na 06aze
OCHOBHOTO 00IIero oOpa3oBaHMs, UW3y4YaeTcs WHTETPUPOBAaHHAS Yyd4yeOHAs AUCHUILIMHA
«EcTtecTBOo3HAHUEY, BKJIIOYAOIIAs TpU paszena, oOnanaroiue OTHOCHUTENIbHOM
CaMOCTOATEIIBHOCTBI0 M LEJIOCTHOCTBIO — «Pusukay, «Xumus», «buonorus» — 4YTO HE
HapylIaeT IPUBBIYHYIO JIOTUKY €CTECTBEHHO-HAyUYHOTO 00pa30BaHUsl CTYJCHTOB.

[Tpu ocBoenun npodeccuit CI1O u cnenmansuocreit CIIO conuanibHO-3KOHOMHYECKOTO H
FYMaHUTapHOTro mnpoduiieli mpodeccuoHaIbHOr0 00pa3oBaHMs €CTECTBO3HAHME H3ydaeTcss Ha
6azoBom ypoBae PI'OC cpemgnero obmiero oOpa3oBaHUS C yYETOM CHEIU(PUKA OCBAaMBACMOU
npodeccun WK CrenuanbHOCTU. DTO BbIpa)kaeTcsl B collep:KaHuu 00yuyeHHs], KOJIMYECTBE YacoB,
BBIJICISIEMBIX HAa W3yYEHHUE OTICIBHBIX TEM IPOTPAMMBI, TIIyOHHE X OCBOCHHs OOydYarolInMucs,
o0beMe U XapaKTepe MPaKTUUYECKUX 3aHATUHN, BHJIaX BHEAYIUTOPHOM CaMOCTOSTENbHON paboThI
CTYJIEHTOB.

B npornecce peanuzanuu copepkanus yuyeOHOM aucuumiinHel « EcTecTBO3HaHME» 3HAYMMO
nsydeHne pasaena «®Dusnka», KOTOPHIH BHOCHT CYIICCTBEHHBIH BKJIQJ B CHCTEMY 3HAaHHUH 00
OKpY’KaIoIlleM MUpe. DTOT pazfel SIBISETCS CUCTEMOOOPA3yIOIINM JIJIsl APYTUX PA3IENIOB yueOHOU
JMCLIUIUIAHBI, TTOCKOJIBKY (PM3MUYECKHE 3aKOHBI JISKAaT B OCHOBE COJCPKAHHUS KypCOB XHMHUHU H
ouonoruu. Ilpu wu3yyeHun yueOHOro Marepuajga MO XUMHUU M OHOJOTMH IIeJIeCO00pa3HO
aKIEHTUPOBATh BHUMAaHKHE 00yJaroInXCcsl Ha )KU3HEHHO BAKHBIX OOBEKTaX MPUPOBI M OpPTraHU3Me
yenoBeka. Ito ruapocdepa, armochepa u 6uocdepa, KOTOpbIe paCCMATPUBAIOTCS C TOYKU 3PEHUS
XAMHAYECKMX COCTaBOB M CBOWCTB, WX 3HAYCHUS JUIS JKU3HEICSTEIBHOCTH JIIOACH,  3TO
cofiepaHue, OCBEIIAIoIIee POIb BAKHEUIIUX XUMHYECKHX SJIEMEHTOB B OpraHM3ME YelIOBeKa,
BOTIPOCHI OXPAHBI 3[I0POBbsI, TPOPIIAKTUKN 3a00JI€BAaHUN M BPEIHBIX MPHUBBIYEK, MOCIESICTBHIMA
U3MEHEHUs Cpebl OOMTAaHWs 4YeJOBeKa JJIsi YeJOBEYEeCKOW LMBMIM3ALMHU. 3aMETHOE MECTO B
COZIep’)KaHUM Y4eOHOW JUCHMIUIMHBI 3aHUMAaeT Y4eOHBIH Marepuai, He TOJBKO (OPMUPYIOLIHA
€CTECTBEHHO-HAyUHYIO0 KapTUHY MUPA y CTYJICHTOB, HO U PACKPBIBAIOIINN MPAKTUUECKOE 3HAUYCHHE
€CTECTBEHHO-HAyYHBIX 3HAHWN BO BCeX c(epax >KU3HU COBPEMEHHOTO OOIIeCTBa, B TOM YHCIIE B
ryMaHuTapHoil cdepe. B nenom yuebnas nucruminuHa «EcTecTBo3HaHHE», B COnEp)KaHUH
KOTOpPOW BEIyIIUM KOMIIOHEHTOM SBIISIIOTCS HAay4yHbIE 3HAHHWS W HAay4dHbIE METOIBI TO3HAHUS,
Mo3BOJsIeT chOpMUPOBATh y OOYHAIOUIMXCS LIEJIOCTHYIO €CTECTBEHHO-HAyUHYI0 KapTHHY MUDA,
MpOOYINUTh Y HUX AMOIMOHAIEHO-IIEHHOCTHOE OTHOIICHHE K M3y4aeMOMY MaTepualry, TOTOBHOCTb
K BBIOOpPY JAEHCTBHI ONpeneseHHON HampaBIEHHOCTH, YMEHUE KPUTHYECKHM OIICHHBAaTh CBOM U
qy)KHe JCHCTBUS U TOCTYTIKH.

WuTerpupoBaHHoe colepkaHue Y4YeOHOW JUCIUIUIMHBI T03BOJISIET MPENoAaBaTessiMm
¢Gu3MKH, XUMUA U OWOJIOTHH COBMECTHO OpPTraHW30BaTh HM3YYECHHE E€CTECTBO3HAHWS, HCIIONB3Ys
MMEIOIIMECs YaCTHbIE METOAMKH MPENojaBaHusl peiMeTa.

N3yuenne o6iieobpazoBareabHON yueOHON MuCHUILUIMHBI «EcTecTBO3HAaHUE) 3aBeplliaeTcs
MOJIBEICHUEM HTOroB B Qopme aup(epeHIMpOBaHHOTO 3ayeTa B paMKaxX MPOMEKYTOUYHOM
aTTecTaluu CTyAeHTOB B mporecce ocBoeHuss ocHoBHOUM OITOIT CIIO ¢ monydeHueM CpemnHero
obmiero obpazosanus (ITITKPC, ITIICC3).

MECTO YYEBHON JUCIHUANIJIMHBI B YYUEBHOM ILIAHE

VYuyebHast aucuuiuinHa «EcrecTBO3HAaHUE» SBISETCS Yy4eOHBIM NPEIMETOM IO BHIOOpY M3
oOs3arenbHON  mpeameTHOM oOmactu  «EcrectBennsie Haykm» @PI'OC  cpemgHero o06miero
o0Opa3oBaHMUs.

B npodeccrnonanbapix 00pa3oBaTeIbHBIX OpraHU3AIUAX, PEATM3YIOMNUX 00pa30BaTeIbHYIO
nporpaMMmy cpefaHero oomero obpaszoBanus B mpenenax ocBoenus OIIOII CIIO wa 6aze
OCHOBHOTO 00Iero ooOpa3oBaHus, ydeOHas auCHUIUIMHA «ECTeCTBO3HaHWE» U3ydyaeTcs B



obmeobpaszoBarenpbHoM 1ukie ydeOHoro miana OIIOIT CIIO na 06a3e OCHOBHOTO OOIIETO
oOpa3oBaHus ¢ IoyueHueM cpeanero obmiero oopazosanus (IIIIKPC, IIICC3).

B yue6nbix mianax IMIIKPC, IIIICC3 mecto ydyeOHOM nucuuIuinHbl « EcTecTBO3HAHHE) —
B cocTaBe oOO0IIe00pa3oBaTeNbHBIX YYEOHBIX JUCHUIUIMH 10 BEIOOpPY, (OPMUPYEMBIX U3
o0s3arenbHBIX mpeaMeTHbiX obmacteir I'OC cpemnero odmiero obpazoBaHus, s mpodeccHit
CIIO wmm cneumansHocTeld CIIO  coorBercTByromero mnpoduias mpodecCHOHATBEHOTO
o0OpasoBaHus.

PE3VJIBTATBI OCBOEHHMS YYEBHOM JUCIUIIINHBI
N3y4venune npeametHoii 00acTu «EcTecTBeHHbIE HAYKN» T0JIKHO 00eCIIeYnTh:

e CdopMHPOBAaHHOCTH OCHOB LIEIOCTHOM HAyYHON KapTUHBI MHPA;

e @opMHpOBaHHE IIOHUMaHUs BIMUSHHS E€CTECTBEHHBIX HAYK HA OKPYKAIOIIYI0 Cpeny,
SKOHOMHUECKYI0, TEXHOJOTHUECKYI0, COLIUAIBHYIO U STHUECKYIO c(hepy IesTebHOCTH YeIOBEKa;

e (Co3zaHue YCIOBUM JJs1 pa3BUTUS HaBBIKOB Y4YeOHOM, MPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPYECKOH /1€ TeIbHOCTH, MOTUBALIMY 00YYaIOLIMXCS K CAaMOPa3BUTHIO;

e CdopMHPOBAHHOCT YMEHUH aHAIN3UPOBATh, OLIEHUBATh, IPOBEPSTH HAa JOCTOBEPHOCTh U
00001aTh HAYYHYIO HH(OPMAIIHIO;

e CdopMHUpPOBaHHOCTP  HABBIKOB  Oe3omacHOM  paboTel  BO  BpeMsl  IPOEKTHO-
HCCIIEIOBATENIbCKON M AKCIEPUMEHTAJIbHON JESTEIbHOCTH, IPU HCIIOIb30BaHUH J1AOOPaTOPHOTO
000pyIOBaHUSI.

OcBoenune conepxaHus ydyeOHOH gucuMiUiMHbl «EcTecTBo3HaHue» oOecrneunBaer

JOCTUKEHHE CTYIEHTaMU CIEAYIOIIUX PE3yJIbTaTOB.
B xoxe ocBoeHust Kypca y 00y4arommxcst J0KHBI ObITh ¢(POPMHUPOBAHBI CICAYIOIIHE

o0menpodeccuoHAIbHbIC KOMIIETEHIIUM:

OK 3. Pemarp npoOnemsbl, OIEHMBaTb PUCKM M IPUHUMATh pEIIEHUS B HECTaHJAPTHBIX
CUTYaIHsX.

OK 4. OcymiecTBisTh IOUCK, aHAIU3 U OLIEHKY MH(OpMannu, He0OXOTUMON /71 TOCTAHOBKU U
perieHus npodeccuoHaIbHBIX 3a/1a4, NPOo(PecCUuOHANIBHOTO U TUYHOCTHOTO Pa3BUTHSL.

OK 9. OpuentupoBaTbcs B YCIOBUSAX 4YacTOHl CMEHBI TEXHOJOTMH B NpodecCHOHATbHON
NeSTeTbHOCTH.

OK 11. Hcnonb3oBarh B npodeccHoHaNbHON AEATeNIbHOCTH yYMEHHUS M 3HaHUSA, NOJTy4YEeHHBIE
oOyyarolmMMHCST B  XOJ€ OCBOEHHUS Y4YEeOHbIX TPEAMETOB M  MNPOPUIBHBIX  Y4eOHBIX
peaMeToB (pesiepanbHOr0 TOCYJIapCTBEHHOTO 00pa3oBaTelbHOTO CTaHJIapTa CPeHEro OOIIero
oOpazoBaHws.

B pe3ysabTaTe NpoxoxkaeHusi AUCHUIIMHBI 00y4AKOLIUHICH JOIAKEH:

yMeTh:

-ODUEHTHPOBATHCS B COBPEMEHHBIX  HAyYHbIX  MOHATUSAX W MHPOpPMALUU
€CTECTBEHHOHAY4YHOT'O COAEP/KaHHUS;

-paboTaTh ¢ €CTECTBEHHOHAayYHOW MH(OpMAIMel: BIaJeTh METOJaMU TOUCKA, BBIJICIATh
CMBICJIOBYIO OCHOBY M OLIEHHUBATh JTOCTOBEPHOCTh MH(OpMALINK;

-ACIIOJIb30BaTh €CTECTBEHHOHAYYHbIC 3HAHUS B MOBCEIHEBHOW >KU3HU IS OOecreueHus
0€30I1aCHOCTH KHU3HEEATEIbHOCTH, OXPAHBI 3/I0POBbs, OKPY’KaIOIIEH Cpebl, SHEProcOepeKeH s,

3HATh:

- OCHOBHBIE HAyKH O IPUPOJE, UX OOIIHOCTh M OTIUYHS;

-€CTECTBEHHOHAYYHBIN METOJ, IO3HAHUA U €70 COCTAaBIISIOIINE;

-€IMHCTBO 3aKOHOB IIPUPOABLI BO BeeneHHoi;
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-B3aMMOCBSI3b MEX/ly HAyYHBIMU OTKPBITHUSIMH U Pa3BUTHEM TEXHUKH U TEXHOJIOTHH;

-BKJIQJI BEJIMKUX YYCHBIX B (DOPMHUPOBAHHE COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI
MHpa.

Pacmmpenne meneit u 3amay  u3ydeHus ydeOHoro mpeamera «EcrecTtBo3HaHue»
OCYLIECTBIIACTCS 3a CYET BBEOCHHUSA «ITHOKYJIBTYPHOWH COCTABJSIOLIEl  coAep:KaHus
o0pa3oBaHMsD» C IIETbI0 BOCIUTAHHS YBaKUTEIHLHOIO OTHOLICHHS K KyJbType KOMH Hapoja,
pa3BUTHUS TIO3HABATEIBHOTO MHTEPECa BOCIUTAHHUKOB, DPACIIUPEHHS KPyro3opa, BOCIUTAHUS
TOPAOCTH 33 CBOIO MAaJyl0 POAMHY (B COOTBETCTBUU C MHCTPYKTHBHBIM MUCHMOM YTMPABICHUS IO
HAJ[30py U KOHTpOMO B cdepe obpasoBanus MunucrepcrBa odpasoBanusi Pecry6muku Komu ot
11.03.2014 . Ne 03-05/1 «O peanuzanmMu >THOKYJIBTYPHOM COCTaBISIOMICH CONEPIKAHHS
oOpa3oBaHMs mporpamm o0Iiero oOpa3oBaHUs»). DTHOKYIBTYpHAsE COCTABIISIONIAS COACPIKAHUS
0o0pa3oBaHMsl IIPEJCTABIECHA CIEAYIOUMMU JUJIAKTUYECKUMHU eIUHHLAMU (8 codepoicanuu
npocpaMMbl 8blOENIEHA KYPCUBOM):

OKK: Ilpouzeoocmeo snekmpuuecmsea na meppumopuu Pecnyonuxu Komu.

OKK: HUcmounuku paduoakmusrnozo usiyyenus Ha meppumopuu Pecnyonuxu Komu.

OKK: Ilpupoousie boeamcmea Pecnyonuxu Komu- knadesv mabnuysvi Menoeneesa.

IOKK: Yucmwie 600wb1 [Ipunonsprnozo Ypana- 6oeamcmeo Pecnyonuxu Komu.

OKK: Hcmounuku conu 6 Pecnyonuxe.

OKK: Boxcumvr Tumanckoti npoguHyuu — O2POMHBIU UCMOYHUK Cblpbs O NOAYYeHUs
anmomunus 8 Pecnyonuxe Komu.

OKK: Ilpupoousvie ucmounuxu y2nes000po0os- ochosa sxkonomuku Pecnyonuxu Komu.

OKK: Cumyayus cocmosanus npoonemul 3apaxcenusi BUY u CIIH/[OM 6 Pecnyonuxe Komu.

IOKK: Ucmounuxu mymayui ¢ Pecnybnuxe Komu.

OKK: [Ilpupoousie 3anoseonuxu u 3axkasHuku & Pecnybnuxe- ocHosa coxpaHenus
OuUopazHooopasus.

OKK: Buocgepnuiii nayuonanwvHulii napk «F0ze10 Bay oocmosinue Pecnybnuxu Komu.

«['mMHa3uveckuif KOMIIOHEHT» B paOoyeil mporpamMMe IpeACTaBlIe€H pacIIUpPEHUEM
MIPOrpaMMHOT0 Marepuasa HalpaBiIeHHbIN Ha (opMupoBaHue:l) cnocoOHOCTH aHANM3UPOBATh U
OOBEKTUBHO OIICHMBATh JKU3HEHHBIC CHUTYalluH, CBA3aHHbIE ¢ XUMHEH, HaBbIKAMH O€30MacHOrO
oOpallleHusi ¢ BELIeCTBaMH, UCIOJIb3yEMbIMU B ITOBCEIHEBHOM JKU3HM; 2) YMEHUS aHAJIM3UPOBATh
U IUTAHUPOBAaTh SKOJIOIMYECKH O€30macHOe TOBEAECHHWE B LENAX COXPAaHEHUs 3/I0pOBbS U
OKpy’XaroIlel cpeabl; 3) MpeACTaBIeHUH O 3HAYEHUM XUMHYECKOM HaykKd B pELIeHUH
COBPEMEHHBIX JKOJIOTHYECKUX MpolsieM, B TOM 4YHUCIE B NPEAOTBPAIICHUU TEXHOI€HHBIX MU
IKOJIOTHUECKHUX KaracTpod).

[Iporpamma y4HMTBIBaeT yCJIOBUS OOpPa30BaTeIbHOIO Ipolecca B THMMHA3UU HMCKYCCTB
(oOyueHue B MepBOi MOJIOBHHE JHS MO 00IIe00pa30BaTeIbHBIM MPEIMETaM, BO BTOPOH MOJIOBUHE
IHS - 10 XopeorpadUyecKuM IUCLUUIUIMHAM; KOHIIEPTHAs JEATENIbHOCTh OOYYarOLIMXCS;
racTpoiii) ¥ TMOApa3yMeBaeT TaKWe CTpPAaTeTMUYEeCKUEe HamlpaBlIeHUs Kak: oOoramieHue
(uHTerpanms), mnpobneMarusanus. B mporecce peanuzalM  IpOrpaMMBbl - pacIIupsieTcss U
yIIyOmsieTcsl u3yuyeHne TakKuX TeM, Kak MUTheBOU pekuM apTucTtoB Oanera B Teme «Boma», Coctas
U pacTBOPUMOCTb COJI€ KOCTHOW TKaHM B TeMax :@ «coiu (ocHOpHOM KHUCIOTHI», «Comm»,
OopraHm3anusi BO3AYIIHOW cpelsl B TeMme «Bo3nyX, XuMudeckuil coctaB» U «3arps3HEHHE
aTMOC(epHOro BO3AyXa», OCOOCHHOCTH NMHUTAHUS U HOPM NUTaHus B Temax «benxu», «Kups»,
«YneBoJpl», KpOME TOrO peasu3yeTcsl SBPUCTHUECKHMM IOAXOJ Yepe3 CHCTeMYy 3aHSATHi,
MOCBSIIIICHHBIX PEIIEHUIO AKCIEPUMEHTAIbHBIX 33Jad M OpTraHU3alMHM IMPaKTHUYECKUX padoT,
MTOMCKOBbIE TEXHOJOTHH PEATU3yIOTCS dYepe3 paboTy C TEKCTOM M TOWCK JIONOJHUTENbHOM
nHGOpPMALMU TIO0 TPUMEHEHHUIO BEIIECTB M HMX 3HAUCHHIO B JKU3HM YEJIOBEKAa M HapOJHOM
X03511icTBE, OMorpausM y4eHBIX-XUMHKOB, B OCOOEHHOCTH PYCCKOM M COBETCKOM MIKOJBI, MX
BKJIaJ| B Pa3BUTUU HAyKM XUMHUH. [IpOEKTHBIE TEXHOJIOIMH DPEATU3YIOTCS 4YEPE3 OpraHU3aLHUIo
CaMOCTOSITENIbHBIX MPAKTUYECKMX paboT M HCCIECAOBaHMM, JIOMAIIHEro sKcrepumeHTa. Jlis



OpraHM3aly MIPOEKTHOM AESITeTbHOCTH MOXHO peajn30BaTh uepe3 MpuMepHbIe TeMbI pedepaToB
(moKIamoB), WHAMBHIYAIbHBIX IPOEKTOB, MpeIaracMple OOydarommuMmcs B 1.7 HACTOSIIEH
MIPOrPaMMBlI.

Crparerust o0oramieHus, MpeanoiaracT BeIXO/] 32 PAMKHU TPAIUIIMOHHBIX TEM U YCTAHOBJICHHE
CBSI3eH C OpyrMMU TeMamH, nmpolieMaMy WM JAUCUUIUIMHAMU. B pamkax NaHHOM cTpareruu Mbl
MOJIb3yeMCsl  METOlaMH  TBOPYECKOTO  XapakTtepa —  NpOOJIEMHBIMH,  TOWCKOBBIMH,
ABPUCTUYECKUMHU, UCCIEI0OBATEIbCKUMHU, TPOEKTHBIMHU, UHTETPUPYS MPEAMETHl €CTECTBEHHOTO U
TYMaHUTAPHOTO IIUKJIA.

COJEPXXAHUE YUYEBHOM JUCIUILINHBI
T'YMAHUTAPHBINA ITPO®UJIB ITIPOPECCUOHAJIBHOI'O OBPA3OBAHUSI.
OU3NKA
BBenenue.

®uznka — ¢QyHIaMEeHTallbHas Hayka o Ipupoje. EcrecTBeHHO-HAYyYHBI METO/ MO3HAHUS,
€r0 BO3MOKHOCTH U TPaHUIIbI IPUMEHUMOCTH. EIMHCTBO 3aKOHOB IIPUPOJBI U COCTaBa BEILECTBA
Bo Bcenennoit. Mncrpykrax no Th, npaBuia noseneHus B kKaOUHETE.

Mexanuka.

Kunemaruka. Mexanuueckoe amxkenue. Cucrema orcuera. Tpaekropust aBrkeHus. [1yTs.
Ilepememienne. PaBHOMepHOE npsMOnMHEWHOe JBHXKEHHE. CKOpocTb. (OTHOCHTEIBHOCTH
MEXaHUYECKOTO JBHKEHHA. MrHOBEHHas CKOPOCTb. PaBHOYCKOpEHHOE MNpPAMOIMHEHHOE
nBkeHue. Yckopenue. CBoOoaHoe mageHue ten. Junamuka. Macca u cuia. B3zaumopeiictue
Ten. 3aKoHbl JUHAMHUKHU. CHilbl B IpUpoJie. 3aKOH BCEMUPHOTO TATOTEHMSI. 3aKOHBI COXPaHEHUs B
MexaHuke. Mmmynbce Tenna. 3akoH COXpaHeHus UMILylbca. PeakTuBHOE NBMKEHHE. MexaHuueckas
pabota. MomHoCTh. Mexannueckas sueprusi. Kuneruaeckast sHeprusi.

JdemoncTpanun: OTHOCHUTENBHOCTh MEXAHMUYECKOIO JIBUKEHUS. 3aBUCHUMOCTbH YCKOPEHHS
Tela OT €ro Macchl M CWIiblL, JedcTByromed Ha Tteno. HesecomocTs. PeakTuBHOE IBHKEHUE,
MOJIeNb pakeThl. MI3MeHeHne SHepruy Ipu COBEPIICHUH PaOOTHI.

IIpakTHyeckoe 3ansaTHE: 1. ccnenoBanne 3aBUCMMOCTHY CUJIbI TPEHUS OT BECA TEINA.

OCHOBBI M0JIEKYJISIPHOH (PM3MKH MU TePMOAHUHAMUKHU

MonekynsipHas pusnka. AToMUCTHYECKas TEOPHUs CTPOSHUs BeliecTBa. Macchl U pa3Mepbl
MOJIEKyJ. TelutoBoe IBHJKEHHE YacTHIl BelleCcTBAa. bBpOyHOBCKOe nBHKEeHME. MneanbHbI Tras.
IToBepxHOCTHOE HaTsKeHME U cMauuBaHue. Kpucramamueckue u aMop¢HBIE BeIeCcTBa.
Tepmonunamuka. BHyTpeHHss sHeprus. TerioBble MalIMHbI U UX IPUMEHEHUE.

JlemoncTpanuu: J[Buwxenue OpoyHOBCKUX dacTHll. J{uddysus. SIBneHus MOBEpXHOCTHOIO
HaTsDKEHUs M cMadrBaHus. Kpucranisl, amopgHble BeIeCTBa, )KUIKOKPUCTAIIINYECKUE Tea.

OCHOBBI JICKTPOAMHAMHMKH

OnekTpocTarvka. B3aumonencTere 3apspKeHHBIX Tell. DieKTpudeckuil 3apsai. [locTosHHbII
ToK. ITocTostHHBIN anekTpudeckuii Tok. Cuia ToKa, HallPsHKEHUE, AIIEKTPUUECKOE CONPOTHUBIIEHUE.
MarautHoe mosje. MarHUTHOE MOJie M €ro OCHOBHBIE XapaKTEPUCTHKHU. JIEKTPOJBUTATEIb.
JemoHcTpanuu: Dnexkrpusaius ten. Pabora snexTpoasurarens.

IOKK: IIpouzsoocmeo snekmpuuecmea na meppumopuu Pecnyonuxu Komu.

Kosie0anust 1 BOJIHBI

Mexanndeckne kojebanwsi W BoimHbL. CBoOomuble kojeOanms. Ilepmon, wactora u
amIuTya konebanuit. ['apmonnueckue konebanus. MexaHudeckue BOJIHBI U UX BHJIbL. 3ByKOBbIE
BOJIHBI. YJIBTPa3ByKOBbI€ BOJHBI. YIBTPa3ByK U €ro HUCIHOJIb30BaHHE B MEIUILMHE U TEXHUKE.
DneKkTpoMarHuTHBIE KojeOaHus U BOIHBL. CBOOOJHBIE JIEKTPOMAarHUTHbBIE KosieOaHus. CBETOBbIE
BOJIHBL. JIMH3b1. OpMyIIa TOHKOW JIMH3HI.

Jemoncrpanuu: KoneGaHUs MaTeMaTHYeCKOr0 M MPYKMHHOTO MasTHUKOB. Pa3znmoxeHue
Oenoro ceeta B criekTp. OnTuyeckue mpudopsl.

IIpakTnyeckue 3anaTHsA:2. M3yueHne koaebaHnii MaTeMaTHUECKOr0 MasiTHUKA.

JJleMeHTbI KBAHTOBOW (pU3MKN



KBanToBwie cBolicTBa cBeta. du3uka aroma. Monenu ctpoenus aroma. Onwit Pesepdopra.
CoctaB U CTpOEHHME aTOMHOroO siapa. PammoakTuBHOCTb. PanmoakTUBHBIE H3IyY€HUS U HX
BO3/ICCTBHE HA )KUBBIE OPTaHU3MBI.

Hemoncrpauuu: ®orosnement. M3nyuenue nasepa.

IOKK: Hcmounuxu paduoakmuenozo uziyienus Ha meppumopuu Pecnyonruxu Komu.

Bcesnennas u ee 3Bosronust

Crpoenue u pazsutue Beenennoil. Monens pacimmpsitoeiicss Becenennoit. [Tpoucxoxnenue

Conneunoii cucrembl. CoBpeMeHHasi pU3nUecKasi KapTHHa MUPA.

XUMUA OBIIASA U HEOPTAHUYECKAS XUMUSA

Beenenue
XuMuyeckasi KapTMHa MHMpa KaK COCTaBHAas 4acThb €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa.
Ponp xumuu B )kM3HU cOBpeMeHHOro obiecTsa. [IpuMeHnenne nocTukeHuil COBpEMEHHON XUMHUH
B I'YMaHUTapHOM cepe AedaTenbHOCTH 001IecTBa.
OcHOBHbIE MIOHATHUS U 3aKOHBI XUMUU. [IpOCTBIE U CII0’KHBIE BEIIECTBA.
Jdemonctpanun: Habop Mozeneii aToMOB ¥ MOJIEKYIL.

IMepuonnyecknii 3akon u Ilepuoguyeckas cucrema xummuyeckux 1ementon . U.
Menpeieesa.

OtkpeiTue Ilepuoauueckoro 3akona. llepuoanueckas cucteMa XMMUYECKUX 371€MEHTOB /Jl.
N. MenneneeBa. 3naueHue [lepuoanueckoro 3akoHa U Ilepmonuueckoil CUCTEMBI XUMHUYECKUX
anemeHnToB [I. 1. Menneneesa aJis pa3BUTUSL HAYKU U IOHUMAHHSI XUMUUYECKON KapTUHBI MUpA.

Jemonctpauusi: Pazniunsie Gopmsbl [lepronndeckoil cucTeMbl XUMHYECKUX 3JIEMEHTOB /1.
. Meunpneneena.

IOKK: IIpupoonvie boeamcmea Pecnyonuxu Komu- knadeszo mabauyvt Menoeneesa.

Crpoenue BeniecTBa

KoBanenTtHast cBsa3b: HemosisipHas u mosspHas. Monnas cBs3b. KarvMoHbl ¥ aHWOHBL.
Merannuueckas cBa3b. BogopoaHas cBA3b.

JdemoncTpauusi: OOpa3ipl BEHIECTB U MATepUaNIOB C PA3IMYHBIMU THUIIAMU XUMHYECKON
CBSI3M.

Bona. PacTtBopsbl

Bona B mpupone, 0bITy, TEXHUKE U HAa MPOU3BoCcTBE. PU3NUecKue U XUMUYECKHE CBOWCTBA
Bozbl. OTipecHeHUEe BOABL. ATpEeraTrHble COCTOSIHUSI BOJbI M €€ MEePEXOJbl U3 OJHOTO arperaTHoro
COCTOSIHUSI B IPYTOE.

Hemoncrpauus: uznyeckre CBOMCTBA BOAbI: TOBEPXHOCTHOE HATSKEHUE, CMAUMBAHUE.

OKK: Yucmwie 600wb1 [Ipunonapnozo Ypana- 6oeamcmeo Pecnyonuxu Komu.

XuMHuyeckue peakuum

[lonsiTue 0 XMMHYECKOW peakiuu. Tumbl XxuMuUdeckux peakuuil. CKOpOCTh peakuuu U
(hakTopel, OT KOTOPHIX OHa 3aBUCUT. Kitaccudukanus HEOPraHWMYECKHUX COSAMHEHUH U HX
cBoiicTBa. OKcubl, KUCIOTHI, OCHOBaHUs, conu. [lonsitne o ruaponuse coneil. Cpena BOIHBIX
pacTBOPOB COJIEH: KUCTasA, HeUTpaibHas, menodnas. Bogoponnsiil mokasarenb pH pactBopa.

JdemoHcTpanus: XMMUYECKHE PEAKIIUU C BbIIETIEHUEM TEIJIOTHI.

IOKK: Hcmounuxu conu 6 Pecnyonuxe.

MeTta/uibl M1 HEMETAJLIBbI.

OO6mme (¢u3MvecKkue © XHMHYECKHE CBoMcTBa MeTtayioB. Hemeramnsl.  OOmias
XapaKTepUCTHKA T[JABHBIX TMOATPYII HEMETAUIOB Ha MpUMeEpe TalloreHoB. Baxuelue
COCIMHECHHSI METAJUIOB U HEMETAJIOB B TIPUPOAEC M XO3SWCTBEHHOW JEATEIHLHOCTH YeJIOBEKa.
Merasuisl U CIIaBbl KaK XyI0K€CTBEHHBIM MaTepuall.

JdemoncTpanuu: B3anmoaeicTBre METaNIOB ¢ HeMeTauTaMu (IIMHKA C CEPOM, aTFOMUHUS C
Homom), pacTBOpaMu KHCIOT U Ienoued. [openwe MeramnoB (LMHKA, jKeje3a, MarHusi) B
Kuciaopozae. Bs3aumonelcTBMe a30THOM W KOHIEHTPUPOBAHHOM CEPHOM KHCJIOT C MEABIO.



IpakTuyeckne 3anatus. 3. Onpenenenue pH pacTBopa coneii. 4.B3aumosneiicTBie METAIIIIOB C
pacTBOpaMu KHCIIOT U COJIEM.

OKK: Bokcumvt Tumanckou npoSUHYUU — OSPOMHbBIU UCMOYHUK Cbipbs Ol NONYYEHUs
amomunusi 8 Pecnyonuxe Komu.

OPTAHUYECKASA XUMUA
Opranuveckue coeMHEHMsI

OCHOBHBIEC TOJIOKEHHUSI TEOPUM CTPOCHHSI OPraHMYECKUX coenuHeHHid. MHorooOpasue
opraHuueckux coenuHenuil. [lonstue usomepun. Yresogopoasl. lIpenensusie u HenpeneabHble
yIJIeBOIOpOo/ibl. Peakuyst monumepusanuu.

Kucaopoacoaep:kamue oprannieckKue BelecTsa

[IpencraBuTenu KUCIOPOACOAEPKALUX OPraHUYECKUX COEIMHEHUN: METUJIOBBIA U
STUJIOBBII CIIUPTHI, NIMLEPUH, YKCYCHast KMcaoTa. JKupbl Kak cloxHbIe 3(UpPbL. AJIKOTOJIU3M U €ro
OTpaXCHHE B IPOU3BEACHUSAX XYAOKECTBEHHOW JIMTEPAaTypbl M HM300pa3UTEIILHOTO HCKYCCTBA.
VYIeBoabl: NIIOK03a, KpaxMall, LeJUII0JI03a.

A3oTcoaep:kamye Opranndeckue coeMHeHnst

AMUHBI, aMHUHOKHCIOTHI, Oenku. CrpoeHune U Ouonoruuyeckas GyHKUUS OEJIKOB.
KauectBennas peakuuss Ha miuuepuH. L[BeTHble peakuuu OenkoB. IlmactmMaccel M BOJIOKHA.
[lonsTie o0 muacTMaccax M XMMMYECKMX BOJOKHaX. HarypasiabHble, CHHTETHYECKHE H
HCKYCCTBEHHbIE BOJIOKHA.

Jdemoncrpanun: [lonydyeHne aTuiIeHa M €ro B3aMMOAECUCTBHE C PacTBOPOM I€pMaHraHara
KaJusi, OpoMHOM BOZOH. Pa3nmuvHbIe BUIBI TJIACTMACC U BOJIOKOH.

XuMHuS 4 )KU3Hb. XHUMHS M OPraHU3M YeJIOBEeKa
XUMHYECKUE D3JIEMEHThl B OpraHu3Me uenoBeka. OpraHnyeckue M HEOpPraHuyecKue

BeniecTBa. OCHOBHBIE KM3HEHHO HEOOXOIMMBbIE COEIUHEHHS: O€NKH, YIVIEBOABI, KHUPHI,
BUTAaMHUHBI. YIJIEBOJAbl — IJIABHBIM MCTOYHUK 3HEPruu OpranusMa. Poib XKUpOB B OpraHusMe.
XonecTepuH M €ro poiib B 310pOBbE 4elloBeKa. MuHepaabHble BEHIECTBA B MPOAYKTAX MUTaHMS,
nuiieBsie Jo0aBku. COanancupoBaHHOe nUTaHue. [[pupoaHbIe HCTOYHUKH YIIEBOIOPOIOB.

Xumusi B ObiTy. Boma. KauectBo Boapl. Moromme u uuctsamue cpencrsa. [lpaBuna
0e30macHOi paboThl CO cpelcTBaMU OBITOBOM XWMHUHU. PONb XMMHUECKHX SJI€MEHTOB B KHU3HU
pacteHuii. YnoOpeHusi. XuMHUYeCKUE CPEACTBA 3alllUThl PACTEHUH.

JemoncTpauuu: Buas! yno6penuii.

OKK: IIpupoonvle ucmounuxu yene8000po0os- ochosa skonomuku Pecnyonuxku Komu.

BNOJIOI'ust

buonorust — coBOKYNTHOCTb HayK O KHUBOW MPUPOJIE.

Metoab! HayuHOro no3HaHus B 6uosoruu JKuBas mpuposia Kak 0ObeKT U3y4eHHUs] OHOIOTHH.
Mertoapl uccinenoBaHus KUBOW NpUpoabl B Ouosnoruu. OnpeneneHue *KHU3HU (C MPUBICUEHUEM
Marepuana u3 paszesnoB GU3NKH U XUMHUH). YPOBHHU OpPraHU3aluu KU3HU.

JleMoHCcTpanusi: YpOBHU OpraHU3alMH KU3HU.

Kaerka

Hcropuss wnsyuenus kieTku. OCHOBHBIE IOJOXKEHUS KIETOYHOM Teopun. Kierka —
CTPYKTYypHO-(DYHKIIMOHAJIbHAS (JIeMeHTapHast) equHHIa ku3Hu. Ctpoenue kieTku. [IpokapuoTsl
U DYyKapuoThl — HHU3IIME U BBHICIIME KIETOYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYpPHBIE
KOMITOHEHTBI KJIETKH JYKapHOT. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. buosorndyeckoe 3HaueHHE
XUMHUYECKHX 3JeMeHTOB. Heopranmdeckue BemiecTBa B COCTaBe KIeTKU. Ponb Bombl Kak
pacTBOPUTEINSE U OCHOBHOTO KOMIIOHEHTAa BHYTPEHHEHN Cpelibl OPraHU3MOB. YIVIEBOABI U JIMIIUBI B
kietke. Ctpoenue nomuaykieotuanbix nemne JJHK u PHK, AT®. Bupycel u 6akrepuodarnu.
Bupyc nmmynonepurura yenoseka (BUY). Ipodpunakruka BUY-undexunn.

demoncTpauuu: Crpoenue wmonekynbl Oenka. Crtpoenue monekynsl JIHK. Crpoenue



KJIeTKU. CTpOEHME KJIETOK MPOKAPHOT U AyKapHuoT. CTpoeHue Bupyca.

IIpaktnuyeckue 3anaTusi: 5. HaOmomeHue KJIETOK pacTeHU M JKUBOTHBIX O[]
MHUKPOCKOIIOM Ha TOTOBBIX MHUKpoIpenaparax v ux omnucanue. 6. CpaBHEHHE CTPOECHHS KIIETOK
pacTeHUM U KUBOTHBIX.

IOKK: Cumyayus cocmosnus npoonemwl 3apadicenus BUY u CIIH/[OM 6 Pecnyonuxe Komu.

Opranusm

Opranusm — eauHoe menoe. MuorooOpasue opranu3mMoB. OOMEH BEIIECTBOM U YHEPTUEH C
oKkpy>xaroien cpenoi. [lenenue kinetku. becnonoe pasmuoxenue. [lonoBoil mpoiiecc U mojgoBoe
pasmuoxkenue. OrmiogoTBopeHue, ero Owonormueckoe 3HaueHue. Onrorenes. OOmme
MPEJICTABICHUS] O HACJIEACTBEHHOCTH W HW3MEHYMBOCTH. 3aKOHOMEPHOCTH HACJEIOBaHUS.
Hacnenosanue mnpusHakoB y 4enoBeka. IlomoBele XpoMocoMmbl. CLEIJIEHHOE C  I0JIOM
HacnenoBanue. HacnencTBeHHble OOJIE3HM 4YEJIOBEKa, WX MPUUMHBI M npoduiakThka. BiusHue
MyTareéHoB Ha opraHu3M uenoBeka. [Ipenmer, 3amaunm u Mmetoabl cenekuuu. [eHernueckue
3aKOHOMepHOCTH cenekiuu. Yuenue H.M. BaBunosa o neHTpax MHOrooOpasusi U MpOUCXOKACHUS
KYJIBTYPHBIX pacTeHu. buoTexHonorus, ee 10CTUKEHHUs, IEPCIEKTUBBI PA3BUTHSL.

Jdemoncrpanun: CrocoOsl Oecronoro pasMHokeHUs. OIUIOJOTBOPEHHUE Y PACTEHUH U
KUBOTHBIX. MHAMBHAyanbHOE pa3BUTHE oOpraHu3Ma. HacieacTBeHHbIEe OOJE3HM YeIOBEKa.
Bnusnue ankoronm3ma, HapKOMaHWM, KypeHUS Ha HAClEACTBEHHOCTb. MyTtammu. LleHTpbI
MHOT000Pa3usi M MPOUCXOXKACHUS KyIbTypHBIX pacTeHuid. VickyccTBeHHbIH 0TO0p. ccnenoBanus
B 0071acTU OMOTEXHOJIOTUH.

IIpakTnyeckue 3ansiTusi: 7. PelieHue aneMeHTapHbIX F€HETUYECKUX 3ajad. 8. AHanu3 u
OLIEHKA STUYECKUX aCIIEKTOB PAa3BUTUS HEKOTOPBIX UCCIIEAOBAHUN B OMOTEXHOIOTHH.

IOKK: Ucmounuxu mymayui ¢ Pecnybnuxe Komu.

Bun

Bun, ero kpurepun. Ilomynsuus kak CTpyKTypHas €IMHULA BHJA U DBOJIIOLMH.
Cunrernueckast teopusi sBomtonuu  (CT3). JIBwkymme Cuiabl W Pe3yJbTaThl HBOJIIOIUH.
CoxpaHeHre MHOrooOpas3us BUIOB KaK OCHOBAa yCTOMYMBOrO pa3BuUTHS Ouocdepsl. [IpuunHbl
BBIMHpaHUsA BUAOB. buonormyeckuit mnporpecc u Ouonormyeckuil perpecc. [umoress
IIPOUCXOKICHUS JKU3HU. YCIOXKHEHHE JKMBBIX OPraHM3MOB Ha 3€MJIe B IIPOLECCE SBOJIOLUU.
AHTpOIIOTeHe3 U ero 3akoHOMepHOCTH. [IpoucxoxaeHne 4enoBeyeckux pac.

Jemoncrpanun: Kputepun Buzga. /[IBuxynme cuiabsl 5BOMOLMN. BO3HUKHOBEHHE W
MHOroo0pasue MpucnocodaeHnit y opranu3MoB. Penkue u ucuesaronue BUAbl. JIBUXKyIINE CHIIbI
aHTponorenesa. [IporucxoxxieHne 4eaoBeka U 4eJI0BEUECKHX pac.

IIpakTnueckne 3ansarus: 9. Onucanue ocobell BuAa Mo MOP(HOIOrHYECKOMY KPUTEPHIO.
10. Anann3 1 OlleHKa pa3INYHbIX TUIIOTE3 TPOUCXOKACHUS KU3HU.

OKK: [Ilpupoonvie 3anogedHuxku u 3akasHuku 6 Pecnybnuke- ocHosa coxpaneHus
buopasrHoobpazus.

JKOCHCTEMbI

[Ipeamer u 3aga4un SKOJOTHU: YUEHUE 00 SKOJOTHUECKUX (PaKTOpax, yueHHE O COOOIIecTBax
OpraHM3MOB, y4eHHe o Ouocdepe. Dxonornyeckue (PakTopbl, OCOOEHHOCTH WX BO3AECUCTBHUS.
Dkojoruueckas xapakrepuctuka Buja. Ilonstue o6 skomornyeckux cucremax. Llemu nuranus,
Tpoduueckue ypoBHU. buocdepa — mobanbHast skocucrema. Yuenue B. M. Bepuaackoro o
6uocoepe. Ponb xuBbIX opranuzmoB B Ouocdepe. Hoocdepa. buomacca. buonornueckuii
KpYroBOpOT (Ha mpUMepe KpyroBopota yriepoaa). OcoOeHHOCTH arpo3KOCUCTEM (arpolieHO30B).

JeMoHcTpanuu: MeXBHUIOBBIE OTHOLIEHUS: MAPA3UTU3M, XUIIHUYECTBO, KOHKYpPEHIUS,
cuMbOmo3. SIpycHocTh pactutenbHOro coodmectBa. KpyroBopor yrmiepoma B Omocdepe.
3anoBeHUKH U 3aKa3Huku Poccun.

IIpakTuyeckne 3ansaTus: 11. CocrtaBieHue cxeM Iepeaadd BEMIECTB W dHEpruu (Iienei
nuTanus). 12. AHanu3 ¥ OlleHKa TOCEACTBHI COOCTBEHHOM IEATETHPHOCTH B OKPYKAIOIIEH cpee,
100aIbHBIX SKOJIOTHYECKUX MPOOJIEM U IyTel X peleHusl.



Jkcekypenn: EcTecTBeHHBIC M HCKYCCTBEHHBIE SKOCHCTEMBI.
OKK: buocghepuwiii nayuonanvusiii napx «F0ze10 Bay docmosnue Pecnybnuxu Kowu.

IIpumepHblie TeMbI pedepaToB (10KJIA/10B), HHAMBUAYAJIbHBIX IPOEKTOB s
CaMOCTOAITEJIbHOI padoThI HA BHIOOP:

* Marepus, GopMbI €€ ABMKEHHS U CYIIECTBOBAHUS.

* [IepBriit pycckuii akagemuk M. B. JIoMmoHOCOB.

* [{BeTOMY3BIKA.

» ®u3nKa B COBPEMEHHOM LIUPKE.

» du3nyecKre METObl UCCIIEA0BAaHUS IAMATHUKOB HCTOPUH, APXUTEKTYPbI U IPOU3BEIECHUIN
HCKYCCTBA.

* buorexHoorus u reHHas nHxxeHepus — texnonorun XXI Beka.

* HanoTexHo0rust Kak MpUOPUTETHOE HAIIPABJIICHUE PAa3BUTHUS HAYKHU U IIPOU3BO/CTBA B
Poccuiickoit @enepanuu.

» OxpaHa OKpyXarollel cpeibl 0T XUMUYECKOTO 3arpsA3HEHUS.

* PacTBOpBI BOKpYT Hac.

* YcTpaHeHue KECTKOCTH BOJbI HA MPOMBILUICHHBIX IPEANPUATUSIX.

* YI1eBOIbl U UX POJIb B JKMBOM IPUPO/IE.

* JKupbl KaKk NpOAYKT MUTAHUSI U XUMUYECKOE ChIPBE.

* CpeacTBa TUTHEHbI HA OCHOBE KUCIIOPOJCOAEPKAIIUX OPTaHUYECKUX COSAMHEHUH.

* CHHTETUYECKHE MOIOIIIHNE CPEACTBA: JOCTOMHCTBA U HEAOCTATKHU.

* Jlepuuut Oeka B MUIIEBHIX MPOAYKTAX U €0 MPEOJOJICHNE B paMKax TII00aIbHON
MIPOJIOBOJILCTBEHHOW ITPOrPaMMBI.

* B. 1. Bepnazckuii u ero yuenue o ouocdepe.

» Okpy’Karolas 4eJIoBeKa cpe/ia U ee KOMIIOHEHTBI: Pa3IMuHbIe B3MIS/IbI HAa OJJHY MTPOOIIeMy.

* [Tonmynsiiust kak eMHUIA OMOJIOTHYECKON IBOJIOLINU.

» CoBpeMEeHHbIE B3IVIs/Ibl HA OMOJIOTHUYECKYIO SBOJIOLUIO.

» CoBpeMeHHbI€ B3IJIsA/Ibl HA IPOUCXOXKACHNE YETIOBEKA: CTOJIKHOBEHNE MHEHU.

* Cpenbl 0OUTaHMS OPraHU3MOB: IPUUMHBI PA3HOOOPaA3HS.



TEMATHYECKOE IINTAHUPOBAHHE

[lpu  peanmuzanuum  comepaHus  0OIICOOpA30BATENLHOW  yU4EOHOH  TUCIIMILIHHBI
«EcrectBo3nanue» B npenenax ocsoenuss OIIOIT CITO Ha 6a3e 0CHOBHOTO 0OIIEro 00pa3oBaHuUs
¢ momydeHueMm cpenHero oomero ob6pazoanus (ITIIKPC, TIIICC3) makcumanbHas ydeOHas

Harpyska oOy4aromixcsi COCTaBIIsCT:

no creruansHocTssM CIIO  conmanbHO-9KOHOMHYECKOTO M T'YMaHHTApHOrO Mpoduieh
npodeccruoHanbHoro odpazoBanus — 108 waca, W3 HHX oOs3arenbHas ayAUTOpHAs Harpyska
00y4aroIuXcsl, BKIIIOYAsi PAKTUUSCKHUE 3aHATHs, — /2 4aca, BHEAyJIUTOPHAs CaAMOCTOSTENIbHAs

pabota ctyneHToB — 36 4acos.

TEMATUYECKUM ILJIAH

Conep:xanue o0yueHust

KounyecTBo yacoB no
TYMAHUTAPHOMY NPOQUII0

OU3UKA
Ayoumopnvle 3anamust 24
Bsenenue 1
Mexanunka 6
OCHOBBI MOJIEKYJIIPHOHN (DM3UKH U TEPMOAMHAMUKH 4
OCHOBBI JIEKTPOIMHAMHUKHI 4
Konebanus 1 BOJIHBI 5
DneMeHThI KBaHTOBOM (U3UKU 2
Bcenennas u ee 3BOJIFOUS 2
BueaynutopHasi camocTosiTeJibHAas padora.
[ToaroToBka yCTHBIX BBICTYIUICHHM, 3CC€, HOKJIAIO0B, 12
pedeparos, WHJIMBHU1yaIbHOTO MIPOEKTa c
WCIIOJIb30BaHUEM ITU(POBBIX TEXHOJOTUM, IKCKYPCHH H
ap.
HUTOI'O 36
XUMUs
Ayoumopnvie 3auamus 24
Benenne. OcHOBHBIE TIOHATHSI M 3aKOHBI XWMHH. 1
HHCTpyKTax TO TeXHHKe 0€30MacHOCTU U MOBEACHUS B
KaOHUHETE.
[leppoguuecknii 3akOH M CHCTEMAa XHUMHYECKUX 2
anemenToB /.M. Mennaeneera
CrpoeHue BelecTa 2
Bona. PactBopsr. 2
XUMHUYECKUE PEAKIINH. 2
Knaccudukanys HEOPraHMYECKUX COCIMHEHHH W UX 3
OCHOBHBIC CBOMCTBA.
MeTamisl 1 HEMETaIbL. 2




OcCHOBHBIE TOHATHS OPraHUYECKOW XUMHUU U TEOpUs
CTPOEHUS OPraHUYECKUX COCIUHECHUM.

Kucnopozaconepxaiiue opraHuuecKiue COCANHCHNUSI.

A3oTcoepxaiiye OpraHuyYecKue COETUHEHUSI.
ITonumepsr.
XvUMHS M OpraHM3M 4eJoBeKa. YTIIEBOJOPOAbl U HX 2
MPUPOTHBIC UCTOYHHUKH.
XuMHS ¥ )KU3Hb. XUMHUS B OBITY. 2
BueaynuTopHasi camocTosiTe/IbHAasi padoTa.

IlogroroBka yCTHBIX BBICTYIUICHHM, 3cCC€, IOKJIAIO0B, 12
pedeparos, WHIMBUAYATbHOTO pOeKTa c
UCIIOJBb30BaHUEM IHU(DPOBBIX TEXHOJOTHH, SKCKYpPCUU U
Ap.
Hroro 36

BUOJIOI'us1
Ayoumopnvle 3anamust 24
Benenune. buonorus- COBOKYMHOCTh HayK O 3>KHUBOM 1
npupose. MeTombl Hay4YHOTO MO3HAHUS B OHOJIOTHH.
HHcTpyKTax Mo TexHHKe 0e30MacHOCTU U MOBEACHUS B
KaOuHeTe.
Krnerka. 4
Opraamsm. 6
Bun. 6
DKOCUCTEMBL. 6
[TpomexxyTouHast arTecranus B BUJIE 1
TG depeHIIMPOBAaHHOTO 3a4eTa.

BueaynuTopHasi camocTosiTe/IbHAsi padora.

[TonroToBka YCTHBIX BBICTYIUIGHUH, 3CCE, AOKIAIOB, 12
pedeparos, WHIMBUIYATBHOTO pOeKTa c
UCIIONB30BaHUEM HHU(PPOBBIX TEXHOJOTHH, SKCKYPCUU U
Ap.
Hroro 36




KAJIEHJIAPHO-TEMATUYECKHWM IJIAH.

Ne HanmMeHoBaHue TeMBbl, pa3aeiia KoJ1-Bo yacos
azgesa
P Bcero | Ilpakt. | Kontp.
padoThI | padoThI
1. ®dusnka. 24 2 -
1. Beenenne. HWHerpykrax no Tb wu npasunam | 1 - -
noBezicHuss B kabOuHere. dusuka — QyHIaMeHTaIbHAS
Hayka O npupome. EcTecTBEeHHO-HayyHBII  METO.
No3HaHUs. EIUMHCTBO 3aKOHOB MpUPOABI U COCTaBa
BellecTBa BO BeenleHHo.
2. Kunemaruka. Mexanndeckoe nsrokenne. Cucrema | 1 - -
orcuera. Tpaekropus nswxkeHusa. [lyte. Ilepememenue.
PaBHOMepHOE npsiMoninHeliHOe aBUXkeHHE. CKOPOCTb.
3. OTHOCHUTEIBHOCTD MEXaHNYECKOTIO nBuKeHus. | 1 - -
MrHoBeHHas CKOpOCTb. PaBHOyCKOpeHHOE
npsMOJIMHeHOe JBWXeHue. YckopeHue. (CBobOogHOE
NaJIcHHAE TEJl.
4, Jnnamuka. Macca u cuma. B3ammoneiictBue Tem. | 1 - -
3aKOHBI JTUHAMUKHU.
o. Cunel B mpupoze. 3aKOH BCEMHPHOTO TAroreHus. | 1 1 -
IIpakTnyeckoe 3aHsATHE: 1. Hccnenosanue
3aBUCHUMOCTHU CHJIBI TPEHUS OT Beca Tela.
6. 3aKkoHBl cOoXpaHeHusi B MexaHuke. Mmmynsc Tena. | 1 - -
3aKoH COXpaHEHUS UMITyJIbca. PeakTHBHOE JIBUYKEHHE.
7. Mexanudeckas pabora. MomHocTs. Mexanndeckas | 1 - -
sHeprus. Kunernueckas sHeprus.
8. MonekynsipHass ~ ¢uszuka.  Aromuctuueckas — Teopus | 1 - -
CTpoeHus BemecTBa. Macchl U pa3Mepbl MOJIEKYIL.
9. TermioBoe ABMXKEHUE dYacTHI[ BemiecTBa. bpoyHoBckoe | 1 - -
nBIKeHne. neansHBIN Ta3.
10. [ToBepxHOCTHOE  HaTsDKEHWE W cmaduBaHue. | 1 - -
Kpucrannuueckue u amopHbIe BelllecTBa.
11. Tepmoaunamuka. BuyTpenHsas sHeprus. Teruoseie | 1 - -
MAIlIMHbI U UX IPUMEHEHHE.
12. OnexkrTpocraruka. B3aummoneiicTBue 3apspkeHHBIX Tell. | 1 - -




DNEeKTpUUECKU 3apsi.

13.

IToctosnnbiil TOK. IIOCTOSHHBIM 3JIEKTPUYECKUN TOK.

Cuna TOKa, HAIIPAKCHUC, SJICKTPUICCKOC COIIPOTUBJIICHHAC.

14.

MarautHoe mnoje. Mar"uTtHoe TIIoJIE H  €ro
OCHOBHBIC XapaKTEPUCTHUKH.

15.

DNeKTpoABUTaTelb, ero IPUHLUIIHATBHOE
YCTPOUCTBO, MPUHIUIT pabOThl U HUcMoyib3oBaHue. IKK:
Ilpouzsoocmeo  snexmpuyecmea  Ha — mMeppUMoOpuU
Pecnyonuxu Komu.

16.

Mexauunueckue kosicOanus U BOJHBL. CBOOOMHBIE
KOJIEOaHUs.

17.

Ilepnon, wacrora wu amIuIMTyga KosieOaHUI.
lapmonnueckue konebanus. IlpakTuyeckne 3aHATUS 2.

N3yuenune konebaHuit MaTeMaTUYECKOTO MasiTHUKA.

18.

3BYKOBLIC BOJIHBI. yJ'IpraSBy'KOBBIC BOJIHBI.
YJII)Tpa?;BYK M €TI0 UCIIOJIB30BaHUEC B MCAUIIMHE U TCXHUKC.

19.

CaetoBble BOsIHBL. JIMH3bI. DOpMyIIa TOHKOU JTMH3BI.

20.

KBantoBele cBolicTBa cBera. @Pu3nmka aroma.
Mopnenu ctpoenus aroma. OnbiT Pezepdopra.

21.

CoctaB u cTpoeHHEe aTOMHOro sjapa. Pemenue
BBIUMCIUTENBHBIX 3a/lad Ha KOJMYECTBO IPOTOHOB,
HEUTPOHOB U DJJIEKTPOHOB B aToMax XHWMHUYECKUX

AJIIEMEHTOB ¢ oMol Tadmume! /.M. Menneneena.

22.

PagnoaktuBHOCTE. PaniMOakTUBHBIE HW3IYyYECHHUS H
WX  BO3JICHCTBUE Ha IJKUBBIE oOpraHusMel. JKK:
Hcmounuku paduoakmusHo2o uziydenusi Ha meppumopuu
Pecnyonuxu Komu.

23.

Crpoenue wu passurue Bcenennoit. Mopens
pacimpsronieiics BeeneHHON.

24,

[Ipoucxoxnenne ConHeuHoil cucteMbl. CTpoeHue
Conueunoit  cucrembl. CoBpeMmeHHas  (Qu3MUecKas
KapTUHA MUpA.

2. Xumus.

24

25.

XuMmnueckas KapThHa MHpa KaK COCTaBHasA 4acCTb
€CTECTBEHHO-HAYyYHOM KapTUHBI Mupa. Ponb Xumuum B
KH3HU cOBpeMeHHOro ooOmiectBa. OCHOBHBIE MOHATUS U
3aKOHBI XUMUU. [IpocThIe U CIIOKHBIE BEIIECTBA.




26.

OTtkpbITHE [Tepuoguyeckoro 3aKOHA.
Ilepuoanyeckas cucrema XUMUYeCcKux 3nemeHToB /1. .
Menneneesa. CBOHCTBA 3JIEMEHTOB B 3aBUCHUMOCTH OT

IIOJIOKCHUSA B Ta6J'II/II_[e, TUKINYHOCTb CBOICTB.

27.

3HaueHue [Tepuogmueckoro 3aKOHa u
[leprognyeckoi CUCTEMBI XUMHUYECKHUX 31eMeHToB /. .
MenneneeBa. DKK: IIpupoounsie bocamcmesa Pecnyonuxu
Komu- knaoesv mabauyvl Menoeneesa.

28.

CTpOCHI/Ie BE€IICCTBA. KosanentHas CBA3b:
HEIMOJIsIpHad U IOJIsIpHas. OCHOBHBIE KJIACCHI COC,Z[I/IHGHI/II‘/'I
C JaHHBIMH BUAaMM CBA3U.

29.

Honnas CBA3b. Karnonsr n AHHOHBI.
Merannuueckasi CBSI3b. BO,I[OpO,I[HaSI CBsI3b. 3HaueHHE
JaHHbBIX BHJOB CBA3U, IIPHUMECPLI BCUICCTB C AdaHHBIMH
BUJaMH CBA3U.

30.

Boma B nmpupome, ObiTy, TeXHHKE M Ha
npou3BoacTBe. DU3NUECKHE W XHMHYECKHE CBOWMCTBA
BOJIbl. 3HAYEHHE BOJIbI, KPYTOBOPOT BOJBI B IPUPO/IE.

31.

OnpecHeHne BOJBI. ArperaTHbIe COCTOSTHUAS BOJBI U
€e Mepexo/Ibl U3 OJHOTO arperaTHoro COCTOSHUS B JIPYTOe.
IKK: HYucmule 600wl Ilpunonapnoeo Ypana- 6ocamcmeo
Pecnyonuxu Komu.

32.

IlonssTME O  XMMHYECKOM  peakuuu. Tumsl
XUMUYECKHX peakiuil. CKOpOCTh peakiuu U (PaKTopsl, OT

KOTOPBIX OHA 3aBUCHUT.

33.

Bonoponusiii mokaszarens pH pacteBopa. OKK:
Hcmounuku  conu 6  Pecnybnuxe. IIpakTH4eckue
3anaTus: 3. Onpenenenue pH pactBopa coneil.

34.

Knaccudukaiuss HEOpraHUYEeCKUX COCIUHEHHH U
ux cBorcrtBa. [lonsTHe o ruaponuse conei.

35.

OxcHbl, KUCIOTHI, OCHOBaHUSA, COJIN. | eHeTH4ecKas

CBA3b MCXKIY KiIaCcCaMU HECOPTraHNYCCKUX CO€)II/IH€HI/II71.

36.

Cpena BOIHBIX pPacTBOPOB  COJEH:  KHCIas,
HelTpanpHas, menoyHas. IlpakTuyeckue 3ansaTus: 4.
B3anMoneicTBuE METAIIOB € pacTBOpaMU  KHUCIOT M
coneit. OKK: boxcumvt Tumanckou nposuHyuu —
O02PDOMHBIU UCMOYHUK CbIPbsl OJi NONYYEHUs. ATIIOMUHUS 8
Pecnybnuxe Komu.




37.

OO0mue Qu3nvyeckue M XUMHUYECKHE CBOMCTBA
MetaiuioB. Hemeramibl. [lomokeHue HemeTamioB B
[IEPUOANYECKOU cucreMe. OcHoBHbIE CBOMCTBA
HEMETAJIOB.

38.

OOmiass  xapakTepuCTHKa DJIABHBIX  MOATPYII
HEMETAJUIOB Ha MPHUMEPE TaJOreHoB. BaxHeiimue
COCIMHEHMS METAJUIOB U HEMETAJUIOB B IIPUPOJIE.

39.

OcHOBHBIE ~ TIOJNOXKEHUST ~ TEOPUU  CTPOCHUS
opranmdeckux  coeauHenuil.  Teopus  bytieposa.
HomeHnkiatypa yrineBomnopoaos.

40.

Mmuoroobpazue OpPraHMYECKHUX COCTMHEHHIA.
[TonsiTue n3omepuu. ['omMonoru B opraHu4eckoil XuMum.

41.

[IpencraBurenu KHUCJIOPOACOAEPHKAIUX
OPraHUYEeCKUX COEAUHEHHMI: METUJIOBBIN M ATUJIOBBII

CIIMPTHI, INIMOCPUH, YKCYyCHAsd KUCJIOTA.

42.

Kupbl Kak cinoxHble 3QUPbI. YIIIEBOIBL: IIIIOKO3a,
Kpaxmall, LIeJUII0J103a.

43.

A3BoTcofiepKalue ~ OpPraHUYeCKUE  COCIUHEHUS.
AMHHBI,  aMUHOKHUCIIOTHI, Oenku.  CTpoeHue U
Ouomornueckass ~ QyHKIus  OeTKoB.  YIIEBOIOPOJBI.
[TpenenbHBIe W HEMpeIeTbHBIE YIIICBOAOPOABI. Peakius
MOJTUMEPH3AITHH.

44,

IInactmaccel u BonokHa. IloHaTHe 0 miacTtMaccax u
XUMHUYCCKHUX BOJIOKHAX. HaTypaJ'ILHLIC, CHUHTCTUYCCKHUC U
HCKYCCTBCHHBIC BOJIOKHA. Ponp mnactMacc U BOJIOKOH B
JKHN3HHU YCJI0BCKa, BUIBI  IIJIaCTMAcCC B OBITOBOM
HCIIOJIb30BaHUU.

45,

. XUMHYECKHE DJIEMEHTHl B OpTraHu3MC 4YCJIOBCKA.
OpFaHI/I‘{eCKI/IG U HCOPraHMYCCKHUEC BCHICCTBA. OcHOBHEIE
JKHN3HCHHO HCO6XOJII/IMLIC COCOIMHCHUA: 6CJ'IKI/I, YIJICBOABI,
JKHUPbI, BATAMUHBI.

46.

MuHepanbHBIC BEMIECTBA B IMPOAYKTaX IUTAHUS,
numnieBble  n00aBku.  COamaHCUPOBAaHHOE  TTUTAHUE.
[Tpuponubie HCTOYHUKU YIJIEBOAOPOIOB. IKK:
Ilpupoonvie  ucmounuxu  yen1e6000po006-  OCHOBA
axkoHomuxu Pecnyonuxu Komu.

47.

Xumus B ObiTy. Boma. KauectBo Bozmpl. Moromue u
qucTAme cpeactBa. [IpaBmima Ge3omacHO pabOTHI CO




CpeacTBaMH OBITOBOW XUMUH.

48.

Ponp XuMHUECKHX 3JIEMEHTOB B KW3HU PACTCHUM.

VYnobpenus. XuMHUeCKHe CPEACTBA 3AILUUTHI PACTEHHM.

3. buoJorus

24

49,

buonoruss — COBOKYNHOCTh HayK O >KHMBOH
npupoje. MeToapl HAy4HOrO TIO3HAHHUS B OHOJOTUU
KuBas mnpupoga kak OOBEKT H3Y4YEHHsS] OHOJIOTHH.
Metonbl HccnenoBaHUS KUBOM MPUPOABI B OHUOJIOTHU.
Omnpenenenue XU3HU (C TPUBICUEHUEM Marepuana H3
pa3nenoB (U3MKM W XUMHH). YPOBHHM OpraHU3alUd

JKHU3HU.

50.

Ucropust nzydenus kietku. OCHOBHBIE MOJOKEHUS

CTPYKTYpHO-
eAVHULA O KU3HU.

KJIeTouHoM  Teopun.  Kierka — —

dbyHKUMOHATBHAS  (dJIEMEHTapHast)
Crpoenune xietkd. [IpokapruoThl U 9yKapuOTHl — HHU3IINE

H BBICIIHEC KJICTOYHBLIC OPIraHU3MBbI.

51.

OcCHOBHbBIE CTPYKTYpHbIE€ KOMIIOHEHTBl  KJIETKHU
sykapuotr. IlpakTmueckme 3ansaTus: 5. HalOmionenue
KJIETOK paCTCHI/II\/’I U JKMBOTHBLIX I10A MHKPOCKOIIOM Ha

TOTOBBIX MUKPOIIpENaparax U X ONUCAHUE.

52.

Heopranudeckue BemecTBa B cocTaBe KIeTkd. Poib
BOJIbI KakK paCTBOpI/ITeHSI MU OCHOBHOI'O KOMIIOHCHTA
BHYTPEHHEH Cpelbl OPraHW3MOB. YITIEBOJBI U JIMIHJBI B
KJIETKE. 3angaTusa: 6.

IIpakTHyeckue CpaBHeHue

CTPOCHHA KIICTOK paCTCHI/Iﬁ " ) KUBOTHBIX.

53.

Crpoenune nonmunykneoruassix nenei JJHK u PHK,
ATD. Bupycsl u
umMMmyHozeuuura dyenoseka (BUY).

Oakrepuodaru. Bupyc
[Tpodunaktuka
BUY-undexiuu. IKK: Cumyayus cocmosnus npooiemvl

sapasicenuss BUY u CITH][OM 6 Pecnybauxe Komu.

54,

OpranusMm — eAMHOE LEJOE.
Obwmen
OKpY Karollel Cpeon.

Mmuoroo6pasue

OpTraHu3MOB. BC€OICCTBOM U BHGPTHCﬁ C

55.

Henenne  xnerku. becnonoe  pa3MHOXEHHE.

[TomoBoli  mpomecc WM MOJOBOE  Pa3MHOMKEHUE.

OMmI010TBOPEHHUE, €r0 OHOIOTHYECKOE 3HAYCHHUE.

56.

OH”Torenes. O061mue MPECTABICHUS 0
HACJICICTBEHHOCTH W HW3MEHYHMBOCTH. 3aKOHOMEPHOCTH

HacCJI€JO0BaHUsI. HaCJ'IeI[OBaHI/Ie IIPU3HAKOB Yy YCJIOBCKA.




ITonoBsie XpOMOCOMBI.

S7.

CueruieHHoe c II0JIOM HaCJICJOBAHHUE.
HacnencrBennsle 0Oo0Ne3HM YENOBEKa, WX MPUYUHBI H
npodwmiaktuka. IlpakTuyeckue 3ansatusi: 7. Pemenue

9JICMCHTAPHBIX 'CHECTUYCCKUX 3a/1av.

58.

BrnussHe MyTareHOB Ha OpraHu3M YeJIOBEKa.
[Ipenmer, 3agaun W MeETOABI CelICKUMH. |eHeTHYecKue
3aKOHOMEpHOCTH ceniekuun. Yuyenue H.M. BasuioBa o
IIEHTPaX MHOT000pa3usi W MPOUCXOKIACHHUS KYJIBTYPHBIX
pacTeHuil.

59.

buotexHonorusi, ee OCTH)KEHHUS, MEPCIEKTHUBbI
pa3Butus. [IpakTuyeckue 3ansiTUs: 8. AHAIN3 U OLIEHKA
STUYECKUX ACTEKTOB Pa3BUTUSI HEKOTOPBIX MCCIIEIOBAHUN
B Ouworexnonoruu. IKK: Hcmounuku mymayuii 6

Pecnybauxe Komu.

60.

Bun, ero xpurepun. [lomymsiiust kak CTpyKTypHast
enuHuia Bunaa u sBomounu. llpakTudyeckue 3ansaTus: 9.
Onucanme ocobeit Buaa 1m0  MOP(HOIOTHYECKOMY
KPUTEPHUIO.

61.

PazButne JBOIIOLIMOHHBIX IIPEICTABICHUM.
OcHoBHble  3Tanbl  (GOPMHUPOBAHUS  SBOJIIOIMOHHBIX
npenactaBieHuid. CHHTETHYECKass TEOopUs  HBOJIOLUU
(CTO).

62.

JIBIkymue CWJIBI W Pe3yJbTaThl  DBOJIIOLUH.
CoxpaHeHre  MHOrooOpa3usi  BHJIOB Kak  OCHOBa
YCTOMYMBOTO pa3BUTHS OHOChEpHI.

63.

IIprurHBl BBIMHpaHHMS BUIOB. bHOJIOrMYECKHI
nporpecc u o6uonoruueckuit perpecc. IKK: IIpupoonvie
3anoeoHuxu u 3akasHuxu 6 Pecnybnuxe- ocHosa
coxpaHenust OUopazHooopasusl.

64.

I'mnore3sl NPOMCXOXKIEHUS JKU3HU. YCIIOKHEHUE
JKUBBIX OpraHU3MOB Ha 3€MJIE B IPOLIECCE DBOJIIOIMM.
IIpakTnyeckne 3anstusi: 10. AHamu3 M OLEHKa
Pa3IMYHBIX THIIOTE3 IPOUCXOXKACHUS KU3HU.

65.

AHTpOIIOreHes u ero 3aKOHOMEPHOCTH.
[Tpoucxoxaenue YeJI0BEYECKHUX pac. Kputuka
COLMAJIBHOIO JAPBUHU3MA.

66.

[lpeamer W 3agayMm  OSKOJOTHH: y4YEHHE 00
JKOJIOTHYECKUX (pakTopax, ydYeHHEe O COOOIIeCTBax




OpraHu3MoB,  y4yeHue o  Ouocdepe. OcHOBBI
HKOJIOTMYECKOTO MUPOBO33PEHHUSI.
67. Okonoruueckue  (akropel, ocobeHHOCTH  uX |1 - -
BO3/CHCTBHS. UepThl pa3iuyus U CXOJICTBA €CTECTBEHHBIX
OMOTeOIeHO30B ¥ HMCKYCCTBEHHBIX (B TOM  4HCIIE
arporeHo30B). IJKCKypCHM: EcrectBennbie u
HCKYCCTBEHHBIE SKOCUCTEMBI.
68. DKojoruyeckas xapakrepuctrka Buaa. [lonsrue o6 | 1 - -
9KOJIOTUYECKUX CUCTEMAX.
69. Lenu MATaHUS, TpoduyecKre ypoBHHU. | 1 1 -
DHepreTM4yeckoe CoAepkKaHhue B  IENsAX [UTaHUs.
IIpaktuyeckne 3anarusi: 11. CocraBneHue cxem
nepeayy BellecTB U YHePruu (Lienei MUTaHus).
70. buochepa — mobanpHast skocucrema. Yuenue B. | 1 - -
. Bepnanckoro o 6uocdepe. Posb :KUBBIX OPraHu3MOB B
ouocdepe. buomacca. Hoocdepa, ee Oyayiee.
71. buonornueckuit  kpyroopor  (Ha  mpumepe | 1 1 -
KpyroBopoTa ymiepoia, a3oTa, Cepbl). 3HaueHUe
KpyroBopoTa BemiectB B mnpupoje. IlpakTuueckue
3anaTHsA: 12, Apaimm3 W OILEHKAa IIOCIEACTBHIA
COOCTBEHHOM JESATEIHLHOCTH B OKpYXKalollel cpere,
IO0ANBHBIX  JKOJIOTHYECKHX TPOOJIeM W MyTeH WX
pemenusi. OKK: bBuocgepmuviii HayuonanvHwvlii napk
«FOev10 Bay oocmosinue Pecnyonuxku Komu.
72. [TpomexxyTouHasi arTecTalsl B BUAE KOHTpPOJIbHOH | 1 - 1
paboTHI.
OBLIUH utor 72 12 1
IlepeueHb caMOCTOSITEILHBIX PA0OT MO IUCHUILIHHE
52.02.01 «MckyccrBo 6asera» u 52.02.02. «MckyccTBO TaHIA»
V1.01.06 «EcrecrBoznanue» u 0/1.02.01.06 «EcTtecTBO3HAHME»
u3 pacuera 72 yaca Ha 1 rog o0yuenust
Ne HaumeHnoBaHue TeMbl, CaMocTosiTeNbHBIE Pa0OTHI
azaesa azgesa
P P Bunet pabot Komnnue ®opmel
CTBO KOHTPOJIS
4acoB
1. Pusuka.
1. Bsenenue. Hammcare cooOmenue o | 1 3armura




HNuctpykrax no Tb u
IpaBWjiaM IIOBEJIEHUS B
kabunere. @Puzuka —
byHaaMeHTanbHas HayKa
0 pPUPOJIE.
EcrecTBeHHO-Hay4YHBII

METOA MO3HAHMSL.
Enuncreo 3aKOHOB
OpUpoOabl M COCTaBa
BeleCTBA BO BeenleHHOo.

€IVHCTBE
IIPUPOABI

n

3aKOHOB
COCTaBy

BelllecTBa BO BceeHHOM.

COOOIIIEHUI.

Kunemaruxka.
Mexanundeckoe
IBIDKEHUE. Cucrema
oTCYeTa. Tpaekropus
JBUKCHUSA. I1yTs.
Ilepemenienue.
PaBHOMepHOE
IIPSAMOJIMHEWHOE

nBikeHue. CKOpOCTb.

OTHOCHUTEIHLHOCTD
MEXaHHUYECKOTO
TMBUXKECHHS. MTHOBEHHAs
CKOPOCT.
PaBHOyCcKOpEeHHOE
MIPSMOJIMHEVHOE
JIBUKEHUE.  YCKOpPEHHE.
CB00OOIHOE IaZiCHUE TEI.

Hamucare 3cce mo Teme:

«CB00OOIHOE TaICHUE TEII»

[Ipencrasienn
€ 3cce Ha
oOcyXJIeHHe.

Jnnamuka. Macca
U cuia. Bzaumoneiictue
TeJl. 3aKOHBI JUHAMUKH.

Cunel B mpupoze.

3aKoH BCEMHUPHOTO
TATOTEHUA.
IIpakTH4eckoe
3aHATHE: 1.
Hccnenosanue
3aBHCHMOCTH CHJIBI

TPCHUA OT BECa TCJIA.

3aKOHBI
COXpaHEHHUsI B MEXaHUKE.
Nmnynec Tema. 3akoH




COXpaHEHUSI HMIIYJbCA.
PeakTuBHOE NBUKEHHUE.

MexaHnnueckas
pabora. MomHOCTb.
Mexanudeckass 3HEpPrus.

Kunernueckas sneprusi.

Mornexynsipnass  ¢pusuka.
ATtomucTHYeCKas TEopus
CTpOEHUs BEIIIECTBA.
Maccsl  u  pa3mepbl

MOIJICKYII.

HpOBeCTI/I HCCICO0OBAaHUC
Ha npeamMeET N3YyUCHHUA
CTPOCHUA aroma,
NEPUOANYIHOCTHU

HU3MCHCHUS XapaKTCPUCTHUK
C yueToM TMMOJIYYCHHBIX

dbopmyit.

Cnenatb
BBIBOJBI O
MePUOTUIHOCT
M CBOMCTB

3JICMCHTOB.

TenmoBoe JABHIKXCHHC
qacTun BCIICCTBA.
BpOYHOBCKOG JABHMXKXCHUC.

WUneanpHblii ras.

10.

[ToBepxHOCTHOE
HaTsHKEHUE u
CMa4yuBaHMUE.
Kpucrannuueckue 51
amop(HBbIe BEIIECTRA.

[TpuBecT HE MeHee JAECITH
IPUMEPOB aMOP(PHBIX TN U
KpUCTAJLJIOB.

3auer 110
pabore.

11.

TepmoguHamuka.
BuyTtpeHnsss  sHeprus.
TertoBble MalIMHBI U UX

IIPUMEHEHUE.

12.

DneKTpocTaThKa.
Bzaumoneiicterue
3apsKCHHBIX TeJ.

DNEeKTpUYECKUH 3aps.

Coobmenne Ha Temy: «Uto
TaKoe OJIIEKTPOCTAaTUKA U
KaK C Heil 60pOTHCs»

Ananuz
MPAKTUYECKUX
PEKOMEH Talnit

10 TEME.

13.

ITocTossHABIM TOK.
ITocTossHABIM
ANEKTPUYECKUN TOK.
Cuiia TOKa, HampspDKEHUeE,
AIEKTPUUYECKOE
COIIPOTUBJICHHUE.

14.

MaruutHoe moiIe.
MaruutHoe 1mone U ero

OCHOBHBIC




XapaKTePUCTUKH.

15.

DNeKTpOIBUTATENb,
ero MPUHIIAITAATEHOE
YCTPOMCTBO,  IPUHLHII
paboThI u
ucnoas3zoBanue. IKK:
Ilpouzeoocmeo
eKmpuiecmsa Ha
meppumopuu

Pecnybnuxu Komu.

16.

MexaHu4eckue
KojIe0aHUsI W  BOJIHEL
CB00OOIHEIE KOJIEOAHU.

17.

[lepuon, yactora u
aMIUTUTyJa  KOJeOaHMIA.
l'apmonuueckue
KOJICOaHUSI.
IIpakTH4yeckue
3aHATHA:2.  M3yueHue
KonebaHui
MaTeMaTH4eCcKOro

MasTHHKA.

Hamwmcare cooOmieHue o
TapMOHUYHBIX KOJICOAHMSIX.
[TpuBecTn mpumMepsI.

3amura
MOJTYYSHHBIX
JAHHBIX.

18.

3BYKOBBIE  BOJIHBI.
VYABTpa3BYKOBBIE BOJIHBI.
VYabsrpasByk 51 €ro
UCIIOJIb30BaHUE B
MEIUIUHE U TEXHHUKE.

19.

CBeTOBEIE  BOJHEL.
JInn3el. @opMyiia TOHKOU

JIMH3BI.

Co3nare TMPE3CHTAINIO 10
TEMeE «JInH3EL. Ouku.
Bbuomornyeckoe 3HaueHue

JIUH3»

BricTynienune
C
IIpe3eHTaIUEN.

20.

KBanToBbie
cBoiicTBa cBeTa. Du3HnKa
aroma. Mopenu cTpoeHus

aroma. OnbIT
Peszepdopna.

[TpakTrueckas pabora:
Co3gangne aTOMHOM MOJEIIH
Pezepdopna u3 moapydHsIx
MaTepHaJoB.

JemoHcTpamm
s TIOJTYYEHHOMN
MOJIENN Ha
JIEMOHCTPALNO

HHOM CTOIJIC.

21.

CocraB u cTpoeHHe
aTOMHOTrO sAnpa. Pemenue
BBIUMCIIUTENBHBIX 3a]a4

Ha KOJIHNYCCTBO

BrinomHuTh
BBIYHUCINUTEILHBIE  3aJauu
Ha TMpeaMEeT KOJIMYECTBA

IIPOTOHOB, HEUTPOHOB U

3auer
pacyeTHOU

3aJa4u.




IIPOTOHOB, HEUTPOHOB U
ANIEKTPOHOB B aromax
XUMHYECKUX D3JIEMEHTOB
C TOMOIIBIO  TaOIUIIBI
J.N. Menneneena.

AJIEKTPOHOB y
MIPOU3BOJIBHBIX 5
AIIEMEHTOB.

22.

PagnoakTnBHOCTE.
PagnoakTuBHEIC
U3JIyYEeHUS " HX
BO3JCHCTBHE Ha JKUBBIC
OpraHU3MBbl. IKK:
Hcmounuxu
PAOUOAKMUBHO20
U3NIYy4eHus Ha
meppumopuu
Pecnyonuxu Komu.

Hamucare cooOmieHue Ha
TEMY: «McTouHnku
PaaOAKTUBHOTO

U3JIyYeHHUS] Ha TEPPUTOPUHU

Pecny6nuku Komu.»

BeicTynuienue
C
COOOIICHUEM.

23.

Crpoenue u
pasButue  BceneHHOM.
Mopnenb
paclIApAOIEnCs
Bcenennoid.

24,

IIpoucxoxaenue
ConneuHon CUCTEMBI.
Crpoenne  ConmHeuHOU
cucrteMbl. CoBpeMeHHas
buznueckas KapTHHA
MUDpA.

HapucoBars coBpeMEHHYIO
MOJEIIb COJTHEUHOU
CHCTEMBI C 0003HAUECHUSIMU
TUTaHeT.

JeMoHcTpanu
A
UJUTFOCTpALui.

2. Xumus.

25.

Xumuueckas
KapTMHa  MHpa  Kak
COCTaBHast 4acThb
€CTECTBEHHO-HAYYHOU
KapTuHbl mupa. Poib
XUMHUHI B KU3ZHU
COBPEMEHHOTO
obmectBa.  OCHOBHBIE
MOHATUSI W 3aKOHBI
xumun.  IIpocteie m

CJIO’KHBIC BE€IICCTBA.

26.

OTKpBITHE
Ilepuogmyeckoro 3akoHa.
[lepuoanyeckas cucrema

Hanwucare noknan Ha Temy:
«buorpadus, Ku3Hb ©
NEITEILHOCTD JAN.

[Tybnuanoe
BBICTYIIJICHHE




XAMHUYECKUX DJIEMEHTOB
. W. MeHnngeneesa.
CBoliCTBa D3JIEMEHTOB B
3aBHCUMOCTH oT
MOJIOKEHHUST B TaOiuIle,

[UKJIAYHOCTHL CBOMUCTB.

Menneneesay

C JOKJIaJdaMu.

27.

3HaueHue

Ilepnonuyeckoro 3axkoHa
51 IIepuonnueckon
CUCTEMBl ~ XHMHYECKHX
AIIEMEHTOB . n.
Menpeneesa. OKK:
Ilpupoomnvie 6Hocamcmea
Pecnybnuxu Komu-
K1aoesw maoauysl
Menoeneesa.

28.

Crpoenue
BemiecTBa. KoBaneHTHas
CBA3b. HEMOJIIpHAs U
MOJISIPHASL. OcHOBHBIE
KJIacChl COCAUHEHHU C

JaHHBIMU BHJIaMU CBs3H.

29.

Honnas CBSI3b.
Katnonel W  aHHMOHEL
Mertannuueckasi  CBS3b.
Bonoponnas CBSI3b.
3HaueHne NaHHBIX BHJIOB
CBSI3H, MIPUMEPHI
BEIIECTB C  JAHHBIMH
BUJAMU CBSI3H.

30.

Bona B mpupoze,
OBITYy, TEXHHKE U Ha
MIPOU3BOJICTBE.
dusznueckue u
XUMHYECKHE  CBOMCTIBa
BOALI. 3HAYCHHE BOIBI,
KpyroBOpOT  BOABI B
MIpUpPOJIE.

Hapucosars

KpyroBOpOT

Bonbl B mpupone. Cosnarh

MOJCJIb OTOT'O ABJICHUA.

3a4eT puCyHKa
Y MOJIEJIH.

31.

OnpecHeHue BOJIBI.
ArperatHple  COCTOSIHUS
BOJIBI U €€ Mepexobl U3




OJTHOTO arperarHoro
COCTOSIHMSI B JpYyroe.
OKK: Yucmovle 60001
Ipunonapnoco  Ypana-
boeamcmeo  Pecnybnuku
Komu.

32.

[Tonarue 0
XMMHYECKOM  pEaKLHH.
Turbr XAMUYECKUX
peaxui. CkopocThb
peakuuu M (paxkTopsl, OT

KOTOPBIX OHA 3aBUCHUT.

Coznarp IIPE3EHTALNIO
«CKopoCcTb ~ XMMHYECKOU
peakmu U (aAKTOPHI,
OIIPENEIIAIOLIUE €e»

3amura
IIpEe3CHTaLUH.

33.

Bonopoaubrit
noka3zarens pH pactBopa.
IKK: Ucmounuku conu 6
Pecnyonuxe.
IIpakTHyeckue
3aHATHSL! 3.
Omnpenenenue pH
pacTBopa cojen.

34.

Knaccugukarms
HEOPTraHUYECKHUX
CO€IUHEHHUI " ux
cporictBa. Ilomstue o
TUAPOIIU3E COJIEH.

35.

OKcuIbl, KHCIOTHI,
OCHOBaHMS, COJIH.
I'eneTnueckas CBSI3b
MEKIY KJjaccaMu
HEOPraHUYECKUX
COCJIMHEHMH.

36.

Cpena BOJHEIX
pacTBOpPOB coJIei:
KHCJIas, HEeWUTpasbHAas,
IIeI0YHas.
IIpakTHyeckue
3aHATHA: 4,
BzanmopeiicTBue
METAUIOB C PacTBOpamMu
KUCIOT W coner. OKK:
boxcumuwi Tumanckoti




APOBUHYUU — O2POMHBIL
UCMOYHUK ~ CbIpbsL  ONIA
NONYYeHUs anOMUHUSA 8
Pecnybnuxe Kowu.

37.

OO06mue
dusnueckue u
XUMHUYECKHE  CBOMCTBA
MeTauioB.  Hemeramisl.
ITonoxxeHne HEMETAILIOB
B MIEPUOJNYECKOU
CHCTEME. OcHOBHBIE

CBOMCTBA HEMETAJLIIOB.

38.

Oouras
XapaKTepUCTUKA TIIABHBIX
MNOArPYIIl  HEMETAJUIOB
Ha IIPUMEpPE TaJOrCHOB.
Baxnenmme coequHESHUS
METaJUIOB U HEMETAaJIJIOB

B IIPUPOJIC.

39.

OcHoBHbIE
MIOJIOKEHUS TEOPUH
CTPOCHUSI OpPraHUYECKUX
COCIMHEHUI. Teopus
bytieposa.
Homenknarypa
YITIEBOJOPOJIOB.

Ha3zBarp 1o HOMCHKIJIATypE
MPEAJIOKCHHBIC
OpTraHU4Y€CKUC
COCOAMHCHUS.

NunuBunyans
HBIN 3a4eT.

40.

Mmuoroobpazue
OpraHUYECKHUX
coequHenuit.  [lonsatue
u3omepuu. lomosorn B
OpTraHUYECKON XUMHH.

41.

[IpencraBurenn
KHCIIOPOACOAEP/KAIUX
OpraHUYEeCKHUX
COEMUHEHNN: METUIIOBLIN
U OTWIOBBIM  CIHPTHI,
[JIMLEPUH, YKCyCHast
KHCJIOTA.

Hanmucare counHeHue o
Bpene 3TUJIOBOTO u
METHJIOBOTO CIIUpTA,
BEWNOB  HA  OpraHu3M

YCJIOBCKaA.

OneHka

COYMHCHUS.

42.

Kupsl Kak
CIIOXHBIC a¢upsI.

VYIiieBoabl: TTIOKO034,




Kpaxmall, IEJUII0JI034a.

43.

A3zoTtcozaepxaniue
OpTaHWYECKHE
COCIUHCHHUS. AMMUHBI,
aMHHOKHUCIIOTEI, OEIKH.
Crpoenue u
Ouonornveckas QyHKIUSL
0enkoB.  YIIEBOAOPOIBI.
IIpenenbubie u
HeTpe/ienbHbIe
yreBoaopoabl. Peakuus

MOoJIMMEPpHU3alIN.

Hammcare cooOmieHue o
MPUPOIHBIX YIIIEBOAOPOIAX
Pecny6nuku Komu.

OO6cyxeHue B
paMkax
JIUCKYCCUU

TCMBI.

44,

IInacTmacchl u
BoJiokHa. [loHsatme o
IracTMaccax "
XUMHYECKUX BOJIOKHAX.
HarypaneHsie,
CHUHTETUYECKHE u
HCKYCCTBEHHbBIE BOJIOKHA.
Ponn IIaCTMAace u
BOJIOKOH B JKU3HHA
YEIIOBEKA, BUJIBI
IUIaCTMacCc B  OBITOBOM

HCIIOJIB30BAHUU.

COSI[aHI/Ie npe3cHTagmunu O
miacTMaccax M IIJIaCTHKax:
BpCI, I10J1b34, pojib B
JKHM3HH 4YCJIOBCKA.

3amura
[IpEe3CHTAIHH.

45,

XUMHYeCKHe
AJIEMEHTBl B OpTraHU3Me
yenoBeka. Oprannueckue
n HEOpraHU4eCcKue
BEIIIECTRA. OcHoBHBIE
JKU3HEHHO HEOOXOIHMMbIE
COCIMHCHHS: OcnKH,
YIJIEBOJIBI, KUPHI,
BUTAMMHEI.

46.

MunepanbHbie
BELIECTBA B MPOIYKTAX
MATaHUS, MUIIEBbIE
n00aBKH.
COanancupoBaHHOE
NUTaHHUE. [Ipuponnsie
MCTOYHUKHI
yrneBogoponoB.  IKK:

IIpupoonvie  ucmounuxu

CooO11ieHre 0 IHUIIEBBIX
nobaekax: «OX yx 3TH
E...»

Ob6cyxnenue
coOpaHHOI
uHpOopMaIuy,
3auer.




Vene8000po008-  OCHOBA
akoHomuku  Pecnybnuxu
Komu.

47.

Xumusi B OBITY.
Bona. KauectBo BOZBI.
Moromme u  YUCTAIINE
CpencTBa. [IpaBuia
Oe3omacHOil paboTHI CO
CpEeACTBaMH OBITOBOI

XHUMHHU.

48.

Ponp  xumMuyeckux
JJIEMEHTOB B JKU3HU
pacteHuil.  YIoOpeHus.
XUMUYECKHUE  CpelcTBa
3aIUThl PACTEHUH.

3. BbuoJgorus

49,

buosnorus —
COBOKYITHOCTh HayK O
JKUBOU MPUPOJIE.
Metonbt HAy4YHOTO
MO3HAHUS B OHOIOTUU
Kupas mpupoma  Kak
00BEKT U3yUYCHHS
OHOJIOTHH. Metonbt
WCCJIEJIOBAHUS KUBOU
OpUpOasl B OHMOJIOTHH.
Omnpenenenue Xu3HU (C
MPUBIICYCHUEM
Marepuaia Hu3 paselioB
Gu3MkM U XUMUH).
YpoBHH OpTraHHU3aINH

JKH3HU.

50.

Hcropust nsydeHus
KJIETKHU. OcHOBHBIE
MOJIOKEHUSI  KJIETOYHOM
teopun.  Kmerka  —
CTPYKTYPHO-
GyHKIIMOHATBHAS
(amemeHTapHas) eaMHUIA
AKU3ZHU. Crpoenue
kietkd. [IpokapuoTel u

Co3gangue MOJIETIH KIIETKH.

JleMoHcTpanm
ST TTOJTyI€HHBIX
MOZEJNEH.
3auer JIyqImux
pabor.




JYKapuOTbl — HM3LIUE U
BBICIINE KJIETOYHBIE

OpraHU3MBI.

51.

OcHOBHbIE
CTPYKTYpHBIE
KOMIIOHEHTBI KJIETKH
AYKapHOT.
IIpakTH4eckue
3aHATHSA: S.
Hab6ntonenue KJIETOK
pacTeHUd H KUBOTHBIX
Mol MMKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIIpenaparax M Hx

OITMCaHuC.

52.

Heoprannueckue
BEIIECTBA B  COCTaBe
KJIeTku. Poib BOIbBI Kak
pacTBOPUTEIIS u
OCHOBHOIO KOMITOHEHTA
BHYTPEHHEHN cpenbl
OPraHu3MOB. YIJIEBOBI U
JIUTIH 1B B KJIETKE.
IIpakTH4eckue
3anaTusa: 6. CpaBHEeHUe
CTPOCHMS KJIETOK

pacTeHul U )KUBOTHBIX.

Coznarb  CpaBHUTEIBHYIO
TaONUIly KJIETOK PaCTEHUil

" ) KUBOTHBIX.

3aueT
TaOJIAYHBIX

IAaHHEBIX.

53.

Crpoenue
HOJUHYKJIEOTHTHBIX
nenei JHK u PHK,
ATO. Bupycsl u
Oakrepuodaru.  Bupyc
UMMyHoAepUInTa
YyeJloBeKa (BUY).
[Ipopunaktuka  BUY-
WH(DEKINH. IKK:
Cumyayus ~ cocmosanus
npobnemvl  3apasicenus
BUY u CIHIOM ¢

Pecnybnuxe Komu.

Hammcars
«CIIMg wun
I'ymanucTnyeckuii

COOOIIIEHHE:
00I111eCTBO.

MOOXO.»

becena c
SIIEMEHTaMHU
coOpaHHOI
uH(pOpMaLIUH.

54.

Opranuszm —

CANHOC OcIoc.




Mmuoroo6pasue
OpraHU3MOB. Ob6meH
BEILIECTBOM M 3HEPTUEH C
OKpY’Karollel Cpeon.

55. JleneHne  KIIETKH.
becnonoe pa3mHoOkEHHE.
[lonoBoii mpomecc u
MOJIOBOE  Pa3MHOMKEHUE.
OmnonoTBOpEHUEe,  €ro
OMOJIOTHYECKOC
3HAYCHHE.

56. Ouwnrorenes. O0mue
MIPEICTABIICHUS 0
HACIICJICTBEHHOCTH u
U3MEHYUBOCTH.
3aKOHOMEPHOCTHU
HACJICIOBaHMSI.
Hacnegosanue
MPU3HAKOB Yy YEIOBEKA.
[TonoBsie XpOMOCOMBI.

57. CuenieHHOE c
IOJIOM HaclcAOBaHHE.
HacneacrBennsie
0OOJIe3HH 4YeJIOBEKa, HX
MPUYMHBI u
npoduIIaKTHKA.
IIpakTu4eckue
3anaTHsa: /. PemeHue
AIIEMEHTAPHBIX
TCHETUYCCKHX 3a1a4.

58. Bnusanue Jlokman Ha TEMY: JlemoHCcTpanu
MyTareHoB Ha OpranusMm | «MyTalMm W MyTareHes. sl JOKJIAJIOB.

YeJI0BEKa. [Ipenmer,
3aJa49u u METOJIBI
ceneknuu. I'eHeTnueckue
3aKOHOMEPHOCTH

cenekuuu. Yuenue H.H.
BaBunoBa o 1meHTpax
MHOT000pa3us u
MIPOUCXOKACHUS

KYJIETYPHBIX PACTCHUM.

CoBpeMEHHBIE YTPO3bI»




59. buorexnonorus, ee | CooOmenne Ha  TeMy: Ob6cyxnenue
JOCTHIXKCHHUS, «buorexnogorun- 3710 WUIN I'MO,
MEPCIICKTUBBl PA3BUTHSA. | TIOJB3a?» KIIOHUPOBAHHSI
IIpakTHyeckue , CHHTE3a
3aHATHA: 8. AHanu3 00aBOK,
OIICHKA TUYECKUX XUMHYECKHX
ACTICKTOB pa3BHUTHSA 3aMEHUTENICH B
HEKOTOPBIX KOJUICKTHBE.
UCCIIEI0BAaHUN B
ouorexnonoruu. IKK:

Hcemounuxku mymayuii 6
Pecnybnuxe Kowu.

60. Bun, €ro
kpurepuu.  Ilomymsanus
KaK CTPYKTypHast
SIMHHIIA BHJIA u
HBOJFOIIHH.

IIpakTHyeckue
3anaTusi: 9. Onucanue
ocobeit BUJA no
MOPQOJIOTUIECKOMY
KPUTEPHIO.

61. PazButne
IBOJTIOIIMOHHBIX
IIPEICTABICHUM.

OcHOBHBIE STaIbI
dbopmupoBaHus
IBOJTIOIIMOHHBIX
IIPEICTABICHUM.
CuHrerndeckass Teopus
spororuu (CTD).

62. JBrKyIIye CUilbl U
pe3yibpTaThl  ABOIIOIIHH.
Coxpanenue
MHOT000pa3usi BUAOB KaK
OCHOBa YCTOWYUBOTO
pa3BuTHs 6Hochepsl.

63. [TprunHe! Hanucanme  cooOuieHus: 3ager
BBEIMHUPAHUS BUIOB. | «[IprpoaHbIe 3amOBETHUKH COOOIICHUH.
buonornueckuii 51 3aKa3HUKHU B
nporpecc u | PecrryOnmke- OCHOBa
OMOJOTUYECKHUIl perpecc. | COXpaHeHUs




IKK: Ilpupoonvie
3an08eOHUKU u
3akazHuxu 6 Pecnybnuke-
ocHosa COXpameHus.
OuopazHooopasusi.

OropazHo00pasUs».

64.

I'nmore3sl
MPOUCXOKACHUS HKU3HHU.
Ycnoxuenue JKHUBBIX
OpraHu3MoOB Ha 3emiie B
npoiiecce SBOJIIOLIUM.
IIpakTH4eckue
3anaTusa: 10. Anamus u
OlICHKA Ppa3IUYHBIX
TUTIOTE3 MPOUCXOKICHUS

JKHU3HU.

65.

AHTpoOIIOreHe3 U
€ero 3aKOHOMEPHOCTH.
[Ipoucxoxnenue
YEJIOBEYECKUX pac.
Kputnka  coumanbHOrO
JlapBUHU3MA.

Hamucanue  pabGotel 0
KPUTHUKE COLIMATILHOTO
nappuHu3ma. «EBreHmka-
BBI30B  YEJIIOBEYECTBY B

HOBBIX YCJIOBUAX»

Ananus u
3a4er
MOJTY4YECHHOU

uH(pOpMaLINH.

66.

[Mpeamer u 3amauu
DKOJIOTHH: yYeHHe 00
IKOJIOTUIECKHUX
dakTOpax, yueHHe O
cooOmiecTBax
OpPraHW3MOB, YYEHHE O
ouocdepe. OcHoBBI
IKOJIOTHYECKOTO
MHPOBO33PEHHUSL.

67.

DKOJIOTHYECKHE
¢dakTopbl, 0COOEHHOCTH
X BoO3JIeucTBUs. YUepTsl
pa3auuvs W CXOJCTBA
€CTECTBEHHBIX
OHOreoILeHO30B u
HUCKYCCTBEHHBIX (B TOM

qucIie arpoIeHO30B).
IKCKYpCHH:
EcrecTBeHHbIC u

HCKYCCTBCHHBIC

[MpakTuyeckas pabota-
CpaBHEHHE arpoleHo3a u
OuoreoleHo3a.
CocraBneHnue

NPaKTUYEeCKOW TaOIHIIBI.

3aueT paboTHI.




9KOCHUCTCMBEI.

68. DKoJIoTHYeCKast

XapakTepUCTHKA  BUJA.
[Tousarue 00
IKOJOTUIECKUX

CUCTEMaX.

69. Lemnu nutanus, | [IpakTudeckas pabora 3auer
Tpopuueckue  ypoBHHU. | «Llenu UTaHUS B MPAKTUICCKOM
DHepreTuuecKkoe Pecmy6miuke Kommy paboTHI.
Collep)KaHUEe B  IICTIAX
UTaHUS.

IIpakTH4yeckue
3aHATHSL 11.
Cocrasienue cXeM
nepefayd  BEHIECTB U
SHEPIruu (ueneit
MIATAHUSA).

70. buocdepa —
100abHasl YKOCHCTEMA.
Yuenne B. n.
BepHazackoro 0
ouocdepe. Ponb KUBBIX
OpraHu3MoB B Ouocdepe.
buomacca. Hoocdepa, ee
Oymy1iee.

71. buonornueckuit

KpPYTOBOPOT (Ha mpUMepe
KpyroBOpoTa yIaeposa,
azoTa, cepbl). 3HaueHUE
KPYTrOBOpPOTa BEIIECTB B
pUpozeE.
IIpakTH4eckue
3aHsTUsA: 12. AHanu3 u

OLICHKA MOCIICCTBUM
COOCTBEHHOM
JIeSITeIIbHOCTH B
OKpy>Karolen cpene,
N100aIbHBIX

HKOJIOTUYECKUX MpoliieM
U IyTed HUX pelIeHUs.
OKK: buocghepnwiii
HAYUOHATbHBIU napk




«tOz2v10 Bay oocmosanue
Pecnybnuxu Komu.

72. [Ipomexyrounas

arrecranus

3a4dcTra.

B BHUIC

QG QepeHIIMPOBaHHOTO

OBIIUH utor 36

XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJBHOCTH

Conepxanne o0ydeHus

CTYAEHTOB

XapakTeprucTUKa OCHOBHBIX BUJIOB JICATEIIBHOCTH CTYICHTOB (Ha
YPOBHE YUCOHBIX ICUCTBUN).

BBenenue

OU3NKA

Pa3BuTHe cnocoOHOCTEN SCHO M TOYHO M3J1ararb CBOU MBICIIH,
JOrMYecKd OOOCHOBBIBaTb CBONO TOUKY 3PEHHUS, BOCHPHUHUMATh U
aHaJM3UPOBaTh MHEHHUS COOECEIHMKOB, NpPU3HABas IPaBO JIPYroro
YeJI0BEKa HA MHOE MHEHHUE.

[IpuBeneHne mNPUMEPOB BIUSHUS OTKPHITUH B (U3MKE Ha
IIPOrpece B TEXHUKE U TEXHOJIOTUU IIPOU3BOICTBA.

Kunemarnka

JlmHaMuka

3aKOHBI COXpaHCHUS B
MCEXaHHUKE

O3HakOMJIEHHE CO CIOco0aMH OMNHCAHHUS MEXaHHUYECKOIO
IBHKEHHS, OCHOBHOM 3a/1auell MEXaHHUKH.

I/I3yquHe OCHOBHBIX (1)1/131/ILIGCKI/IX BCJIINYUH KHHCMATUKU:
MepeMeIIeHHs, CKOPOCTH, YCKOPEHHUSI.

Hab6mronenne oTHOCUTEILHOCTH MEXAHNYECKOTO JBHKEHMUS.

dopMynupOBaHUE 3aKOHA CIOKEHUSI CKOPOCTEH.

HccnenoBanne paBHOYCKOPSHHOTO TMPSMOJIMHEHHOTO JIBUKCHHS
(Ha mpumepe cBOOOTHOTO TMaJCHUS TEN) U PABHOMEPHOTO JBUKCHHUS
TeJa MO OKPYKHOCTH.

[Tonnmanue  cMbICia  OCHOBHBIX  (DM3MYECKHX  BEIUYHH,
XapakTEpU3YIOLUX paBHOMEPHOE JIBMKEHUE Tea [0 OKPYKHOCTH.

[lonumanue cmbicia TakuxX (U3MYECKHX  MOJAENeH, Kak
MarepuaibHas TOUka, MHEpIUaIbHAasl CHCTEMA OTCUETA.

W3mepenune Macchl Tena pa3InyHbIMU CIIOCOOaMHU.

N3mepenne cuil B3auMOIEHCTBUS TEl.

Boruncnenue 3HaueHus1 yCKOPEHU TEJ 0 N3BECTHBIM 3HAYEHUAM
JEWCTBYIOIIUX CUJI M Macc Tedl.

YMeHue paznugars CHIly TSKECTH M BEC TeJa.

OObsicHeHHEe U TpPUBEIEHUE NPUMEPOB SIBICHUS HEBECOMOCTH.
[IpuMeHeHre OCHOBHBIX MOHSATHHA, (OPMYNT M 3aKOHOB JMHAMHUKH K
penIeHuto 3aaad.

OObsicHEeHHE PEaKTUBHOTO JBIDKEHUS Ha OCHOBE 3aKOHA
COXpaHEHUsI UMIYJIbCA.

HpI/IMeHeHI/Ie 3dKOHa COXpPAaHCHUA HUMITYJIbCa JIA BBIYHCIICHHUA
W3MEHEHUI CKOPOCTEH TN MPHU UX B3AUMOJICUCTBUSIX.

Brruncnenue paboTsl CHIT M UI3MEHEHUS! KHHETUYECKOM SHEprHH




MomnexynspHas ¢puznka

TepmonnHamuka

Tena. Beraucienue HOTCHHH&HBHOﬁ OHCPTUU TCJI B I'PABUTAIIMOHHOM
II0JI€C. XapaKTepI/ICTI/IKa IMPONU3BOANUTCIBHOCTU MAIIHWH U ,Z[BHFaTeJ'Ieﬁ C
HCITIOJB30BAHUEM ITOHATHUA MOIITHOCTH.

@OopMyIIMpPOBAaHUE  OCHOBHBIX  IOJOXEHUH  MOJEKYJISPHO-
KUHETHUYECKOU TEOPHH.

BolnonHeHne  AKCHEPUMEHTOB,  CIYKallMX O0OOCHOBaHUEM
MOJICKYJIIPHO-KUHETUYECKON TEOPHH.

HaGmronenne OpOyHOBCKOTO JBMIKEHUS W siBJIeHUs auddysum.
Omnpenenenue mapaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSHUHM Ha
OCHOBaHUU ypaBHEHUS COCTOSIHUSI UJI€ATbHOTO Ta3a.

[IpencraBnenne B Buae rpaduka H30XOPHOTO, M300apHOTO U
M30TEPMUYECKOTO MPOIIECCOB.

Bpluucnenue cpegHell KUHETUYECKOM OHEPIUHM  TEIUIOBOIO
JBUKEHUSI MOJIEKYIT TI0 U3BECTHOM TeMIleparype BeuecTBa. M3amepenue
BJI&KHOCTHU BO3/yXa.

OKCIIEpUMEHTAJIBHOE  MCCIIEOBAaHUE  TEIUIOBBIX  CBOWCTB
BellecTBa. Pacuer KomMuecTBa  TEIUIOTHI, HEOOXOAMMOTO Ui
OCYLIECTBJICHUSI IIpOllecca IPEBpAIlleHHUs BEIIeCTBA M3  OJHOIO
arperaTHoro COCTOsiHUS B Jpyroe. Pacder n3MeHeHUs BHYTpPEHHEU
SHEPruu TeJl, paboTbl U IEpPEelaHHOIo KOJMYECTBA TEIUIOTHl Ha
OCHOBAHHU TIEPBOTO 3aKOHA TepMOAMHAMUKU. OOBsSCHEHNE TPUHIIUTIOB
JEICTBYS TEIJIOBBIX MAILUH.

DneKTpocTaThuka

ITocTOsSHHEBII TOK

Bolunicnenue cuin B3auMOJEHCTBUS TOUEUHBIX IEKTPUUYECKUX
3aps0B. Beluncnenne HapsHKEHHOCTH U MTOTEHLMANA 3JIEKTPUIECKOTO
MIOJISE OTHOTO M HECKOJIBKUX TOYEUHBIX 3apsAloB. V3MepeHue pazHOCTH
noreHuuanos. IIpuBeneHne npuMepoB NPOBOAHUKOB, TUAIEKTPUKOB U
KOHJieHcaTopoB. HabmtoneHue sSBiIeHUs 31eKTPOCTaTUYeCKOW HHIYKIINH
U SBICHMS  NOJSApU3ALUM  JAMIJIEKTPUKA,  HAaxXOIAIIErocs B
EKTPUYECKOM I10JIE

N3mepenne momHoCTH AMekTpudeckoro Toka. M3mepenne DJC u
BHYTPEHHETO COMPOTHBIEHUS HCTOYHMKA Toka. COOp M HCHBITaHHE
QJICKTPUYCCKUX uenef/'l C Ppas3iIM4HbIM COCIUHCHHUEM IIPOBOAHHKOB,
pacueT ux napaMmeTposn

MaruutHoe noJe

HaGmronenue neWcTBHsT MarHUTHOTO TIOJSl Ha TIPOBOJHHUK C
TOKOM, KAPTUHOK MarHUTHBIX TTosie. @OpMyJIMpOBAHUE MTPABUIIA JIEBOU
PYKH ISl OTIpe/IeTICHUST HallpaBJIeHUsT CUiibl Ammiepa. Berancinenue cui,
JEHCTBYIONINX HA MPOBOJHUK C TOKOM B MarHUTHOM I0Jie, 0OBsICHEHHE
NpUHIMNA JEWCTBUA dJeKkTpoaBurarens. MccrmenoBaHue —SBICHUS
AIEKTPOMAarHMTHOW UHAYKIUU

Mexanundeckue
KOJICOAHUS U BOJIHBI

[IpuBenenue IIPUMEPOB KOJIeOaTEeNbHBIX JIBUJKCHHM.
HccnenoBanne 3aBUCHUMOCTH Tiepuona KojeOaHWN MareMaTHuecKOro
MasTHUKAa OT €ro JUIMHBI, MacChl W aMIUTUTYIbl KoJeOaHWH.
OnpeneneHre yCKOpEHUS CBOOOAHOTO TMAJEHUS C  TIOMOIIBIO
MaTeMaTH4eCcKoro MasTHuKa. Habmonenue konebanuii 3ByJaiero tea.
[IpuBenenue 3HaueHUsI CKOPOCTU PACTIPOCTPAHEHUS 3BYKa B PA3IUIHBIX
cpenax. YMeHue 0ObsACHATh UCIIOIb30BaHKE YAbTPa3ByKa B MEIULIUHE.

ONEeKTpOMarHUTHbIE
KOJIEOAHUS U BOJIHBI

HabGnronenne ocumiorpaMM rapMOHMYECKUX KOJIEOAHHMM CHIIBI
Toka B uenu. OObsCHEHHE MNPEeBPALICHUs HSHEPIUUM B HUAEATBHOM
Kojie0aTeIbHOM KOHTYpe. M3yueHne ycTpoiicTBa M MPUHIIMIIA ASHCTBUS




TpaHchopmaropa. AHaTU3 CXEMbl NEpefadyd 3JIEKTPOIHEPTHH Ha
Oonbiive pacctosiHus. [IpuBeneHue npuMepoB BHUIOB PaJUOCBS3H.
3HaKOMCTBO C YCTPOMCTBaMH, BXOJASIIMMU B CHCTEMY pPaJUOCBS3HU.
OO6cyxienne 0coOEHHOCTEN pacpOCTpaHEeHUsI PaJAHOBOIIH

CBeTOBBIE BOJHEI

[IpumeHeHne Ha NMPAKTUKE 3aKOHOB OTPAKEHUS U IPEIOMIICHUS
cBeTa Npu pemieHun 3anad. HaOmromeHnue sBiaeHUs AUQPAKLIUU U
JHCTIEPCUN  CBETa. YMEHHE CTPOUTh HU300paKeHHUsS IPEIMETOB,
JlaBaeMble JIMH3aMuU. Pacyer onTH4eckoi CHIIbl JTMH3bI

KBanToBEIe cBOMCTBa
cBeTa

HabGnronenue (oTO3MEKTPHUECKOTO addexTa. Pacuer
MaKCHMAJIbHOM KHHETHYECKOI SHEPIHHU JIEKTPOHOB 1pu GoTorddekTe.

duzuka aroma

®opmynupoBanue noctynaros bopa. Habmonenue nuneiuaroro
U HENpEepbIBHOIO CIEKTpoB. Pacder w4acToTbl W JUIMHBI BOJHBI
UCITyCKaeMOI0 CBeTa IPU IEPEXO/e aroMa U3 OAHOIO CTALlMOHAPHOIO
cocTosiHus B ipyroe. O0bsiCHEHUE IPUHLIKIIA JIeHCTBUS J1a3epa.

®u3uKa aTOMHOIO A/1pa U
3JIEMEHTApHbIX YaCTHUIL

HaGnronenne TpekoB anbda-yacTui B Kamepe BuibcoHa.
Perucrpanus siiepHbIX M3JIyuyeHMH C MOMOINbI0 cueTyuka [eifrepa.
Pacuer OHCPIUH CBA3KU aTOMHBIX AJCP. ITorumanne HCHHOCTH HAYYHOI'O
MO3HAHUS MUPA HE BOOOILE JJIsl YEJIOBEYECTBA B LIEJIOM, a JUIsSl KaKI0ro
oOydarolerocs JHM4YHO, LIEHHOCTU OBJAJEHUS METOAOM HAy4HOIOo
NO3HAHUS Ui JOCTHXKEHMs yclexa B JI000M BUZAE IMPAKTUYECKOM
NESTEIbHOCTH.

CrpoeHue u pa3BUTHE

OObsicHeHue MOJIENN pacuupstoniencs Bcenennoii.

Bcenennoi. HabGmionenue 3Be3n, JlyHsl u mimaHeT B Teneckon. HaOmronenwe
[Tpoucxoxnenue COJIHEUHBIX MATEH ¢ MOMOIIBIO TEIECKOIIA.
CoJIHEUYHOH CUCTEMBI
XUMUA
BBenenue PackpeiTie BKIIama XUMHYECKOW KAPTUHBI MHpa B EIUHYIO
€CTECTBCHHO-HAYYHYI0 KAPTHHY MHpA. XapPaAKTEPUCTUKA XUMHH Kak
MIPOU3BOAUTENHLHOM CHUJIBI OOIIECTBA.
Baxnenmme @OopMynUPOBAHUE 3aKOHOB COXPAaHEHMsI MAacChl BEIIECTB U

XUMHUYCCKHUC ITOHATHUSA

MOCTOSHCTBA COCTaBa BEIIECTB.

YcraHoBeHue MPUYHUHHO-CIIECTBEHHOMN CBSI3U MEKTY
CofiepKaHHeM ATHUX 3aKOHOB W HAMHCaHUEM XUMHUYECKUX (HopMyn u
YpPaBHEHUU. PackppiTie  Qusnueckoro - cMmpIicIa  CHMBOJIHMKH
[Mepuoanueckoii Tabnuilkl xuMudeckux s1emenToB J[. . MenneneeBa
(HOMEpOB dJeMeHTa, Mepuona, TPYIIbl) U YCTAHOBIEHHWE MPUYUHHO-
CJIIEACTBEHHOM CBS3M MEXKIY CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMH
W3MEHEHUSI CBOWCTB JJIEMEHTOB M OOpa30BaHHBIX WMH BEIIECTB B
MepuoJax v rpyrnax.

XapakTepucTUKa dSJIEMEHTOB  MAJIbIX  MEPHOJO0B
nosnoxxenuto B Ilepuonnueckoii cucreme . . Menpeneesa.

110 nux

OCHOBHBIE TEOpUU
XUMHUU

YcTaHOBIIEHME 3aBUCUMOCTH CBOMCTB XMMHUYECKHX BELIECTB OT
CTPOEHHUS aTOMOB OOpa3yIOIUX HX XUMHYECKHX DIIEMEHTOB.
XapakTepucTUKa BAXKHEHIIMX THUIOB XUMHYECKMX CBA3CH H
OTHOCHUTEJIBHOCTU 3TOW THUITOJIOTHH.

OOBbsicHEeHUE 3aBHCHMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS KPHUCTAUIMYECKUX pPemeToK. DOopMyIupOBaHHE OCHOBHBIX
MOJIOKEHUI TEOPUH ANEKTPOJTUTUYECKON JIHACCOLUAALN 31




XapaKkTepUCTUKa B CBETE ITOW TEOPUHM CBONCTB OCHOBHBIX KJIACCOB
HEOPraHNYeCKUX COeTUHEHUH.

Bakneiiiue BelecTsa u
Marepuabl

XHUMUYECKHH A3BIK B

XapakTepucTUKa CTPOCHHsI aTOMOB M KPHUCTAJLUIOB U HAa 3TOU
OCHOBE — OOIIUX (U3NYECKUX U XUMHUYECKUX CBOWMCTB METAJUIOB U
HEMETAJLJIOB.

XapakTepucTUKa COCTaBa, CTPOEHUS, CBOMCTB, MOIYYCHHS U
NPUMEHEHUE BAKHEMIIMX HEMETAUIOB. XapaKTepHUCTHUKA COCTaBa,
CTpOEHHUS W OOIIUX CBOMCTB Ba)XHEHIIMX KJIACCOB HEOPraHUYECKUX
COEIMHEHHUI.

Onucanue cocraBa M CBOWCTB BaXKHEHIIMX MpeICTaBUTEIICH
OpPraHMYECKUX COCAMHCHMIA: METAaHOJA M ITaHOJa, CIOXKHBIX dUPOB,
KUPOB,  MbUI, KapOOHOBBIX  KHCIOT  (YKCYCHOH  KHCIJOTHI),
MOHOCaxXapu0B (IIIOKO3bI), JUCAXApUIOB (Caxapo3bl), MOIUCAXAPUIOB
(kpaxMana ¥ LEJUII0N03bl), aMUHOKHUCIIOT, OEITKOB, MCKYCCTBEHHBIX H
CUHTETUYECKHUX MOJIMMEPOB

Hcnonp3oBanue B yqe6H0171 n HpO(i)GCCI/IOHaHBHOI‘;I ACATCIIBHOCTH

CUMBOJIMKA XUMHYECKUX TEPMUHOB U CUMBOJIUKH.
Ha3piBanne uW3y4yeHHBIX BEIIECTB [0 TPUBHUAIBHOW WU

MEXKIYHAPOJAHOM HOMEHKJIAType M  OTPaXEHHUE COCTaBa ATUX
COCIMHEHHH C IIOMOIIbI0 XUMHUYECKUX (DOPMYIL.

XUMUYECKNE PEAKIIUHI OObsicHEeHUE CYIIHOCTH XUMHYECKUX MPOLECCOB.
Knaccudukanust XuMUUeCKUX peakIuii 1o pa3InyHbIM MpU3HAKaM

XUMHYECKUN BrinoiHeHne  XUMHUYECKOTO JKCIIEpUMEHTA B IOJTHOM

AKCIEPUMEHT COOTBETCTBHM C TMpaBUJIaMH TEXHUKU Oe3omacHocTH. HaOmronenwue,
(bUKCUpPOBaHUE U OMTUCAHUE PE3YIBTATOB MTPOBEICHHOTO IKCIIEPUMEHTA

XuMuyeckas [IpoBenenne CaMOCTOSITEIILHOTO TIOMCKa XUMHUYECKOU

uH(popMaIus MH(OPMAIIUU C HCIIOJIb30BAaHUEM PA3UYHBIX HCTOYHUKOB (HAy4HO-
MONYyJSPHBIX HW3IaHUM, KOMIBIOTEPHBIX ©0a3 JaHHBIX, PECypcoB
WNuTepHera); HWCMONB30BAaHUE KOMITBIOTEPHBIX  TEXHOJNOTHUH IS

00palboTKu U nepesayl XUMUYeCKorH HH(OpMaIIUU U ee TPeCTaBIeHUs
B PA3IMYHBIX (hopMax

[TpodunrsHoe n
npodeccuoHalbHO
3HAYMMOE COZICpIKaHNE

OObsicHEHHE XUMUYECKUX SIBICHHM, TPOUCXOAIINX B MPUPOJIE,
ObiITy W Ha mnpousBoicTBe. CoONMOAEHHE TPAaBHI IKOJIOTHUECKH
TPaMOTHOTO TIOBEICHHS B OKPYKAIOIIEH cpeie.

OueHka BIMSHUS XMMHYECKOTO 3arpsi3HEHHUS OKpYyXKarolen
Cpembl Ha OpraHW3M 4YeJIOBeKa W JPYTHE JKWUBBIE OPTaHU3MBEI.
Cobmronenne mpaBusl  0E30MACHOTO OOpalleHUsT C TOPIOYUMH |
TOKCUYHBIMH BEIIIECTBAMH, JJAOOPATOPHBIM 000PYIOBAaHUEM.

BNOJIOTUA

buonorus —
COBOKYITHOCTb HAayK O
JKUBOM mipupozae. Meronpl
HAy4YHOT'O II03HaHUS B
Ouonoruu

Knerka

3HaKOMCTBO ¢ 00BbEKTaMU U3yueHus: ouonoruu. BeisiBiaeHue ponu
O6uonorun B (OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOH
KapTHUHBI MUPA U MPAKTUYECKON JAESITeIbHOCTH JIFoIen

3HAKOMCTBO C KJIETOYHOM TEOpUEH CTPOEHUS OPraHU3MOB.
HonyquHe MNpEaACTaBJIICHUA O POJIM OPraHUYCCKUX U HCOPIraHUYCCKHUX
BEUIECTB B KJIETKE. 3HAHHE CTPOCHMSI KJIETOK IO pe3yibTaraM padoThI
CO CBETOBBIM MUKPOCKOIIOM.




Opranusm

YMeHHE ONUCHIBaTh MUKPOIIPENAPAThl KIIETOK PACTEHUN. YMEHUE
CPaBHMBATh CTPOCHHME KIETOK PACTEHMH U JKUBOTHBIX II0 T'OTOBBIM
MHKpOIIpernaparam.

3HaHWE OCHOBHBIX CIIOCOOOB Pa3MHOXKEHUSI OPTaHU3MOB, CTAIUI
OHTOI€HE3a Ha MpPUMEpPE 4YeJIOBEKA. 3HAHUE MPUYHMH, BBI3BIBAIOIINX
HapyUICHUS B Pa3BUTUN OPTaHU3MOB.

YMeHHE IOJIB30BaTbCsi ICHETUYECKOM TEPMHUHOJIOTHEH U
CHMBOJIUKOM, pelIarh IPOCTEUIINE TEHETUYECKHUE 3a/a4yd. 3HaHHE
0COOEHHOCTEH HACICACTBEHHON M HEHACIIECTBEHHON M3MEHUNBOCTU U
HX OMOJIOTUYECKOM POJIM B 3BOJIIOLIUH KHUBOTO.

Bun

YMenue AHAJIM3UPOBAThL M OLCHUBATL PA3JIMYHBIC THUIIOTC3bI
NPOUCXOXK/ICHUST KU3HM Ha 3emiie. YMEHHE HPOBOAUTH OIMHCAHHE
ocobeii 0IHOTO BHJA 1O MOP(HOJIOTHIECKOMY KPUTEPHIO.

Pa3Burtie crocoOHOCTEll SICHO W TOYHO H3JIarath CBOU MBICIH,
JOrM4ecku OOOCHOBBIBATb CBOIO TOUKY 3pEHUS, BOCIPUHUMATh WU
AHAJIIM3UPOBATh MHEHHS COOCCEIHHKOB, IMpPU3HABAas IIPABO JPYroro
YeoBeKka Ha MHOe MHEHHE. YMEHHE JI0Ka3bIBaTh POJICTBO YEJOBEKA U
MIICKOTTUTAIOIINX, OOIIHOCTh M PABEHCTBO YEIOBEYECKUX pac.

DKOCUCTEMEI

3HaHHWE OCHOBHBIX JKOJIOTUYECKHX (PAKTOPOB W WX BIHMSHUS Ha
OpraHM3Mbl. 3HaHHE OTIUYUTENbHBIX TPU3HAKOB HCKYCCTBEHHBIX
COO0IIECTB — arpodKOCUCTEM.

[TomydeHnue mpencTaBiIeHHs O CXEME IKOCHUCTEMBI Ha MpUMeEpe
o6uocdepsl. JleMoHCTpanus yMEHUS IOCTAHOBKHU IIETIEH NesITeTbHOCTH,
IUTAHUPOBaHUE  COOCTBEHHOM  JEATEIbHOCTH AN JOCTHIKEHUS
MOCTABJICHHBIX LEJNeH, MPEIBUACHUS BO3MOXHBIX PE3YIBTAaTOB ATHX
NEeUCTBUH, OpraHu3allMd CaMOKOHTPOJIS M OLEHKH IOJTy4YEeHHBIX
pe3yabraroB. OOyueHue cOOMIOACHNIO MPaBWII MOBEJAEHUS B MPHUPOJIE,
OepeKHOMY OTHOIIEHUIO K OMOJOTHYECKUM OOBEKTaM (pacTeHUsSIM H
YKUBOTHBIM M X COOOIIIECTBAM) U UX OXpaHe.




KommiiekT
KOHTPOJIbHO-OLIEHOYHBIX CPE/ICTB
yueoHou qucuuminabl ECTECTBO3HAHUE
OCHOBHO MpodeccruoHaibHoi 00pazoBareabHoM nmporpammsel (OTTOIT)
JUTSI CICTIMATBHOCTH cpeaHero nmpodeccrnoHaabHoro oopazosanus (CI10)
52.02.01 UckycceTBo HaJiera,
52.02.02 UckyccTBO TaHIA (HAPOJAHO-CHEHUYECKHUI TaHeN)
Conep:xxanme
[TacopT KOMIUIEKTa KOHTPOJIbHO-OIIEHOYHBIX MAaTEPUATIOB.
Pe3ynbprarsl 0CBOCHUS! yUEOHOM TUCIIUTUINHBI.
OreHka 0CcBOEHUS Y4eOHON AUCIUTLIUHBI.
3.1. ®opmbl KOHTPOJIS ¥ OLIEHUBAHUSI DJIEMEHTOB YUECOHOU JUCITUTUIUHBI.
3.2. Pe3ynbrarhl OCBOCHHS YUEOHOU JUCHUIUIMHBIL, OJJIEKAIINE TPOBEPKE
3.3. TunoBwIe 3aJjaHUsI 1JI OLIEHKU OCBOCHUS YUeOHOU JUCHIUTUIMHBI
3.3.1 3apanus 11t TEKyUIEro KOHTPOJIs
3.3.2 3agaHus 711 UTOTOBOTO KOHTPOJIS (I PpepeHImpoBaHHOTO 3a4eTa).

3.4. Kpurepun olieHUBaHUA



HﬂCl’[OpT KOMIUICKTA KOHTPOJbHO - OICHOYHBIX MATCPHAJI0B TUCHHUIIJIHNHBI
EcTecTBO3HAHHUE

KoHTposibHO-01IEHOUHBIE MaTEepUalbl MPEIHA3HAUYCHBI JJIs1 KOHTPOJISI U OLEHKHU
00pa3oBaTeNbHBIX JTOCTUKEHUN 00yYaronuxcs, OCBOMBIIMX MPOrpaMMy Yy4deOHOM
nucuuiuinabl EcrecTBO3HAHME.

KoHTpOoNbHO-0IICHOYHBIE MaTepHalIbl BKIFOYAIOT KOHTPOJIBHBIE MaTepUAIbI JJIs
MPOBENCHUS  TEKyIIeTo KOHTPOJI M  HWTOTOBOM  arrectarud B (dopme
nuddepeHIIIpoOBaHHOTO 3a4eTa.

KOHTpOJII:HO-OI.[GHO‘-IHBIe MaTCpuruaJibl pa3pa60TaHLI Ha OCHOBAaHHMU.

e(e/IepaIbHOTO  KOMITOHEHTa  TOCYIapCTBEHHOTO  CTaHIApPTa  CPEIHETO
(mosiHOTO) O0IIIETO OOpa30BaHMS,

SIIPUMEPHON TPOrpaMMbl CpeHero (MoiaHoro) oOmiero oOpa3oBaHUs IO
€CTeCTBO3HAHUIO (0a30BBIM YPOBEHbD),

eI[IpOrpaMMbl Y4EOHOU JUCHUIUIMHBI ECTecTBO3HAHME.



2. Pe3yabTarbl 0CBOCHHS YUeOHOM TUCHMILIMHBI
B pesynbrare u3yueHus ecTeCTBO3HAHUS HA 0A30BOM YPOBHE CTYJEHT JIOKEH
3HATH!

®CMBIC/I NOHAMUI: €CTECTBEHHOHAYYHBIM METO/I TO3HAHUA, 3JIEMEHTAPHbBIC
YaCTHIIbI, JICKTPOMArHuTHOE MOJIE U 3JICKTPOMArHUTHBIE BOJIHBI, KBAHT, SHTPOIHSI,
sBOIIOIHST BeenmeHHol, O0IbIION B3phIB, MEPUOTNICCKIN 3aKOH, XUMUYECKasl CBA3b,
XUMHYECKas peakivs, MaKpoMoOJeKyJa, Karaiau3atop, dhepMeHT, nuddepeHimanms
kierok, JIHK, reHetudeckuii koi, BHUpYC, OHOJIOTMYECKass  SBOJIIOIUSA,
Omopa3HoobOpaszue, MOMmyAIus, dKocucTemMa, ouocdepa, KOIBOIIOIHUSA, YCTOMUUBOEC
pa3BUTHE;

*UMEHA GEeIUKUX YUEHBIX U UX 6K1a0B (DOPMUPOBAHHE COBPEMEHHOM
€CTECTBEHHOHAYYHOUN KapTHUHBI MUPA.

yMeTh:

*npueOOUmb npumepvl IKCNEPUMEHNOE unu HaoOnoeHnuil,
000CHO06bI6aAIOWUX: ATOMHO-MOJIEKYJISIPHOE CTPOCHHE BEIIECTBA, CYIIECTBOBAHUE
ANEKTPOMArHUTHOTO IOJISI U B3aUMOCBSI3b JJIEKTPUYECKOTO WU MArHUTHOTO TOJIEH,
BOJIHOBBIE U KOPITYCKYJISIPHbIE CBOMCTBA CBETa, HEOOpPATUMBII XapaKTep TEIJIOBBIX
MPOLIECCOB, pa30eraHrue rajlakTUK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT CTPYKTYpHI
MOJIEKYJI, 3aBUCHMOCTb CKOPOCTM XHMHMYECKOM pPEaKkluu OT TeMIeparypbl |
KAaTaJIN3aTOPOB, KIIETOYHOE CTPOECHUE KUBBIX Oprann3MoB, poisib JJHK kak Hocurens
HACJIEICTBEHHOM MH(OpPMAallUK, 5SBOJIOLUIO0 JKUBOM MPHUPOIbI, MPEBpPALICHUS
SHEPTrUM W CIIy4YallHbIE MPOLECCHl B JKUBOM M HEXKUBOW NPHUPOJIEC, B3aUMOCBS3b

KOMIIOHCHTOB 3KOCHCTCMBI, BJIMAHUC ACATCIBHOCTHU YCJIOBCKA HA OKOCHCTCMBI,

®00BACHAMD npulcfladuoe 3HAUEHUE BAMNCHEUWIUX 00CMUIICCHUIL 6 001acmu
€CMEeCMmEBEeHHbIX HAYKIJI: pPa3BUTHUA OHEPICTHKU M CPCACTB CBA3U, IMOJYUYCHHA
CUHTCTHYCCKUX MATCPHUAJIOB C 3alaHHBIMU CBOﬁCTBaMH, CO3aaHuA OMOTEXHOJIOTHI
U TEHHOM WHXXCHCPUHN, JICUCHHA BHUPYCHBIX MW HACJICACTBCHHBIX 3360J'IGB&HPII>1,

3alIUThI U OXPaHbl OKPYKAOLIEH CPEbL;

*gbl06U2AMb 2UNOME3bl U npe&nazamb nymu ux npoeepkKuy oenamp
6b1600bl HA OCHOBC OKCIICPHMCHTAJIbHBIX JaHHBIX, MMpCACTAaBICHHBIX B

BHJIc TpaduKa, TaOIUIBI MUK THarPaMMBIL;

epabomams ¢  eCMecmEeHHOHAYYHOU  uUHpopmayueil, conepxaiencs
B coobuieHusix CMMU, pecypcax MHTepHeTa, Hay4yHO-TIOMYJISAPHBIX CTaThsIX: BIAJETh



METOJaMH TIOMCKa, BBIIEISATh CMBICIOBYIO OCHOBY M OIICHUBaTh JTOCTOBEPHOCTH
uH(bOpMaIy;

HCMOJb30BATh NPUOOpPEeTeHHbIEe 3HAHMA M YMEHHUS B NPAKTHYECKOH
IeATeJHLHOCTH M NOBCEIHEBHOM KU3HHU JIJIfA:

MPO(IIAKTUKA BUPYCHBIX W HMH(PEKIMOHHBIX 3a00JIeBaHU, HUKOTHHOBOH,
AJIKOTOJIBHOM M HApKOTUYECKOW 3aBUCUMOCTEW; OLEHKH OMAaCHOrO BO3JACHCTBUS Ha
OpPTraHU3M 4YEJIOBEKA OJJICKTPOMATHUTHBIX BOJH W PAJAUOAKTUBHBIX W3JIYUYCHUM;
sHEprocOepekeHus; 0€30MacHOr0 MCIOIb30BaHUS XUMUYECKUX BEIIECTB B OBITY;
JINYHBIX JEUCTBUM MO 3aIHUTE U OXPAHE OKPYIKAIOIICH CPEMABI.

3.0ueHKka 0CBOCHUA Y4eOHOM AU CIUTIIHHbBI
3.2. Pe3yabTaThbl 0CBOCHHUA Y4eOHOM IMCHUILIMHBI, MOJJIeKAIINE POBEPKe

B pesynbrarte arrecranuy no yueOHON AUCHUIUIMHE OCYLIECTBIISIETCS KOMIUIEKCHAS
IIPOBEPKA CIEAYIOIIMX YMEHUM, HABBIKOB Y 3HAHUMU:

IToka3zareiu OLlEeHKH pe3yJibTaTa
YMmeuus:

NPUBOIUTH NpUMepbI JIKCIIEPUMEHTOB U (nsim) Ha0/II01eH U,
000CHOBBIBAKOIMX: AaTOMHO-MOJIEKYJIIPHOE CTPOEHUE BEIIECTBA, CYIIECTBOBAHME
ANEKTPOMArHUTHOTO IOJISI M B3aUMOCBSI3b JJIEKTPUYECKOTO WU MAarHUTHOTO TOJIEH,
BOJIHOBBIE M KOPIIYCKYJISpHBIE CBOMCTBa CBEeTa, HEOOPAaTUMOCTh TEIJIOBBIX
MIPOLIECCOB, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT CTPYKTYPBI MOJIEKYJI, 3aBUCUMOCTh
CKOPOCTM XUMHYECKOW pPEaKIUU OT TEMIEparypbl M KaTaau3aropoB, KIETOYHOE
CTpOCHHME KUBBIX opraHu3smMoB, ponb JIHK kak HocuTens HaciaeacTBEHHOU
UHPOpMAIMK, OSBOJIOLMIO JKMBOM  MPHUPOABI, MPEBPALLICHUS HHEPrUU U
BEPOSTHOCTHBIN XapakTep IMPOLIECCOB B JKUBOW U HEKUBOM MPUPOIE, B3AUMOCBS3b

KOMIIOHCHTOB 3KOCHUCTCMBI, BIMAHHUEC ACATCIBbHOCTHU YCJIOBCKA HA OKOCHCTCMBI,
Tounocmb u 060CHOBAHHOCMb onpedeﬂeHud U mepmuHos.

Ymenue cpasnusams ecmecmeeHHOHAYUHbLE MEMOObl NO3HAHUS, NPUBOOUMND
npumepsl. Jlenams 6618000l.

OOBSICHATHh MNPHUKJAJAHOE 3HAYEHHE BAKHEWIIHUX [OCTHKEHHH B o00JacTH
€CTEeCTBEHHBIX HAYK JUJIS: Pa3BUTHUsI DHEPTETHUKH, TPAHCIOPTAa U CPEACTB CBS3H,
MOJYYEHUS] CUHTETUYECKUX MaTepHaloB C 3aJaHHBIMH CBOMCTBAMH, CO3JIaHUS
OMOTEXHOJIOTUH, JeueHUsT HMHQPEKIHOHHBIX 3a00JeBaHUM, OXpaHbl OKPY>KaOIIEH
Cpenbl;



Tounocmub u 0b60ocHO8aHHOCMb Onpedenenus hakmopa, erusHue U pe3yibmam Ha

00KaA3amenbCcmeax MeXHUYeCKux, XuMu4ecKux, 6u0xz02uuec:<ux, IKoslocuv4ecKux u

MeOUYUHCKUX UCCNeO08AHUIL.

BBI/IBUI'aTh I'MIIOTE3bI M IIpE€AJiarartb MyTu UX HNPOBEPKHU, A€JAaTbh BbIBOAbLI HA

OCHOBC JKCIICPUMCHTAJIbHBIX JdHHBIX, IIPCACTABJICHHBIX B BUAC FpaCbI/IKa, Ta6J'II/II_IBI

HJIN AuarpamMMmabI;

ﬂeMOHCI’I’lpMPOGClWlb CPABHEHUAL 8 suoe pesyaobmamos 6 ma@zut;ax, cxemax,

ouazpammax, oenas 8bl800bl U 0000OUEeHUsL HA OCHOBE CPABHEHUS U AHAIUS.

padoTaTh ¢ ecTeCTBEHHO-HAYYHOUM MHGopMaIuei, coepKaleicss B COOOIIECHUIX

CMMU, wuHTEpHET-pECYpCax, HAyYHO-TIOMYJIIPHOW JIMTEPATYPE: BIALETh METOAAMU

ITOHUCKa, BBLIACIIATH CMBICJIOBYIO OCHOBY H OLCHHBATH OLICHHBATHL JOCTOBCPHOCTD

uH(popmamy;

Obocnosannocms no0bopa mamepuana, npasuilbHOCMb 8b100pa UHGOpMayuu, npu

ogopmaenuu coobueruil, 00Kk1a008, peghepamos.

HCIOJIb30BATH NIPHOOPETEHHbIE 3HAHUSA U YMEHHUS B IPAKTHYECKOU
NeATEJbHOCTH U MOBCEAHEBHOM KU3HU 1JIA:

OLOCHKH BJIMAHHNA HAa OPpraHU3M YCJIOBCKA JJICKTPOMAI'HUTHBIX BOJH U

pPaJMOaKTUBHBIX U3TYUYCHHUIA,
IHEPTOCOEPEIKEHNS;
0€30I1acCHOTO MCITOJIL30BAHUS MAaTEPHAIOB M XUMHUIECKUX BEIIECTB B OBITY;

npodUIaKTUKU UHPEKITMOHHBIX 3a00JIeBaHU N, HHKOTHHOBOM, aJIKOTOJILHON U

HAPKOTUYECKON 3aBUCUMOCTEM;
OCO3HAHHBIX JIMYHBIX JECUCTBUU 110 OXPaHE OKPYKAOIIEN CPEIbI

IIpasunvrocms 6v160pa Memo0oo8 npopuiaKmuKu, 3HAHULL U YMeHUll 8
NOBCEOHEBHOU IHCUIHU.

CeoespemeHHOCmb OKA3AHUS HEOMILONCHOL Q08PAYEOHOU NOMOUU
3HaHUA:
CMBICJI MOHATHM:

ECTCCTBCHHOH&Y‘-IHBIIZ MCTOA IIO3HAaHMU:I, SJICKTPOMArHuTHOC
QJICKTPOMArduTHBIC BOJIHBI, KBAaHT, HepI/IOI[I/ItleCKI/Iﬁ 3aKOH, XHMHYCCKad

T10JIE,

CBSI3b,



XMUMUYECKasi peakiusi, MakpoMoJeKyna, OeloK, Karajau3arop, (pepMeHT, KieTka,
mudpdepennuanus  knerok, JHK, Bupyc, Ouomoruuyeckas  3BOJIIOIHS,
O6uopazHooOpasue, opraHu3M, MOMYJISANUsA, 3KOCHCTeMa, Ouocdepa, SHTPOIUS,
caMOOpIaHu3aLus

Tounocms u 0bocHOBaAHHOCTD onpe()eﬂeHuﬁ U mepmuHos.

Vmenue cpasnusamo ecmecmeenHOHAyUHble MEMOObl NO3HAHUSL, NPUBOOUMb
npumepbnl. [lenams 6v1800bl.

BKJIQ/I BEJINKUX Y4eHbIX B ((OPMUPOBAaHUE COBPEMEHHOM €CTeCTBEHHO-HAYYHOM
KapTUHBI MUPA;

Hcnonvzoseanue Ho8bix mexnono2uu 8 oonacmu uzuxu, Xumuu, buoio2uu,
MeouyuHe; yMeHue 00bACHUMb 8ANCHOCHb HOBLIX OMKPbIMULL 60 0120 Yenosexa.

Kpurepuu onennBanus

1. CopepxaHue W 00bEM MarepHala, IOJJICKAIICTO IPOBEPKE, OMPEACIIeTCS
nporpammoii. IIpu TmpoBepke YCBOSHHS MarepHaia HYXXHO BBISBISTH IIOJHOTY,
MIPOYHOCTDH YCBOCHUS O0YUAIOIIMMHKCS TCOPUN U YMEHUS IIPUMEHSATD €€ Ha ITPAKTHKE

B 3HAKOMBIX U HC3HAKOMBIX CUTYallUAX.

2. OcHoOBHbIMU (opMaMu TMPOBEPKA 3HAHUM U YMEHUW OOyYaromuxcsl TI0
JTUCLUILJIMHE SIBJISIIOTCS: YCTHBIM M MUCbMEHHBINA OMPOC, TECTUPOBAHUE, MTMCbMEHHAS

pabora, camocTosaTeNnpHas padora.

3. IIpu o1leHKE NMUCBMEHHBIX U YCTHBIX OTBETOB IPEINOAABATEND B MEPBYIO OYEPEND
YUUTHIBAET MMOKa3aHHbIE OOyYaroMMHUCS 3HaHUS U yMeHUsA. OLieHKa 3aBUCUT TaKxke
OT HaJIM4Ms U XapakTepa MOrpeiHoCTel, TONYIIEHHBIX 00yYatouUuMUCH.

Cpenu norpentHocTed BBIACISIIOTCS OMMOKK U HefoueThl. [lorpenmHocTh cuntaercs
OIMMUOKOM, €CIM OHA CBUJIETEIBCTBYET O TOM, YTO OOYYAIOIIMICS HE OBIAJEN
OCHOBHBIMHU 3HAHUSIMHM, YMEHUSIMHU, YKA3aHHBIMHU B IIPOTPaMMeE.

K Hepmoueram OTHOCATCS NOTPEIIHOCTH, CBUAETEIBCTBYIOIIUE O HEAOCTATOYHO
MOJTHOM WJIM HEJOCTAaTOYHO MPOYHOM YCBOEHHWHM OCHOBHBIX 3HAHWM U YMEHUW WIIU
00 OTCYTCTBUM 3HAaHU, HE CUMTAIOIIUXCS B MporpamMme OCHOBHBIMH. Hemoderamm
TAKK€ CUMTAIOTCS: IOTPEHIHOCTH, KOTOPbIE€ HE MNPHUBEIH K HCKAXKECHHUIO CMBICIIA
MOJIYyYCHHOTO ~ OOyYaromMMCsl  3aJlaHus WKW Ccrmocoba ero  BBIOJHCHHS,
HEaKKypaTHas 3alch; HEOPEKHOE BHITIOJTHEHUE YEPTEKa.

I'pannna Mexay oOmMOKaMHU W HEAOYETaMU SBISETCS B HEKOTOPOM CTENEHU
ycinoBHoM. Ilpm  omHuMX  OOCTOSTENbCTBAX  JOMyLICHHAs  OOy4YarOLIUMUCS



HOTPELIHOCTh MOXKET PAacCMaTpUBATHCS NPENojaBaTesieM Kak omMOKa, B ApYyroe
BpEMS U TIPHU IPYTUX 00CTOATEIHCTBAX — KaK HEHOYET.

4. 3amaHus sl YCTHOTO W MHCBMEHHOTO OmNpoca OOy4YarolIHMXCS COCTOST W3
TEOPETUUECKUX BOIIPOCOB.

OTBeT Ha TEOPETHUECKUM BOIMPOC CUUTAETCS O€3yNpPEYHBIM, €CIH IO CBOEMY
COJICP’)KAHMIO TOJIHOCTBIO COOTBETCTBYET BOIIPOCY, COJEPKUT BCE HEOOXOTUMBIE
TeopeTnueckue (akThl 1 000CHOBAHHBIC BBIBOMBI, a4 €TO M3JIOKCHHUE W MTHCHMCHHAS

3aIlIUCh I'PAMOTHBI U1 OTJIMYAIOTCA ITOCJIICAOBATCIBHOCTBIO H aKKYPATHOCTBIO.

Pemenue 3amaun cumTaeTcss O€3ynpedyHbIM, €CIU MPaBUIBLHO BBIOpAH CIOCO0
pelIeHusi, CaMO PELIEHUE COMPOBOXKAAETCS HEOOXOAUMBIMU OOBSICHEHUSIMU, BEPHO
BBITIOJIHEHBI HY’KHBIE BBIYHCICHUS U TPeoOpa3oBaHUs, IMOJYYEH BEPHBIM OTBET,
MOCJIEI0BATENbHO U aKKYPaTHO 3alMCAHO PEIICHHE.

5. Onenka oTBeTa 00y4aromerocss Mpu yCTHOM U MUCBMEHHOM OIPOCE MPOBOIUTCS
0 TATHOAUTBHOW CHCTEME, T. €. 3a OTBET BBICTABIISICTCS OJIHA W3 OTMETOK: |
(oxo), 2 (HEyIOBIETBOPUTENBHO), 3 (YyIOBJIETBOPUTENIBHO), 4 (XOpoIiio), 5
(OTIM4HO).

6. [IperomaBarens MOXKET TMOBBICHTh OTMETKY 32 OPUTHHAIBHBIA OTBET HAa BOMPOC
WIM OPUTHHAIIBHOE pEIICHHE 3a7ayd, KOTOpbIE CBUACTEILCTBYIOT O BBICOKOM
Pa3BUTUM JIOTUYECKOTO MBIIUICHHUS OOYyYarollerocs; 3a pelieHue Oosee CI0KHOU
3a/la4y WM OTBET Ha 00Jiee CIOXKHBIM BOMPOC, MPEIJIOKEHHBIC 00yJaroIiemMycs
JIOTIOTHUTEIIBHO TTOCJIC BBITOTHCHHS M 3aJJaHuH.



KPUTEPUU OHINBOK
OueHka yCTHBIX OTBETOB
OTBET OLICHUBAETCSI OMMEmKOU «5», eciii 00yJaromuiics:

®TIOJTHO PACKpbUI COAEpKaHME Marepuaia B 00beMe, MPEeTyCMOTPEHHOM
IPOrpaMMO U yUSOHHKOM,

OU3JIOKWII MAaTcpual TIPaMOTHBIM SA3BIKOM B OHpeﬂeﬂeHHOﬁ JIOTUYECKOU
IIOCICA0OBATCIbHOCTH, TOYHO HCIIOJIBb3YA NoAXOAAIIYK0  TCPMHWHOJIOTUIO u
CUMBOJIUKY,

®IIPaBUJILHO BBIIIOJIHUII PUCYHKH, YEPTEKHU, TPA(PHUKH, COMMYTCTBYIOIIUE OTBETY;

®110Ka3aJl YMCHHUC NIUIIOCTPUPOBATH TCOPCTUUCCKHUC ITOJIOKCHHA KOHKPCTHBIMUA
npuMepamMu, IHpUMCHATbL UX B HOBOM CUTyallul IIpU BBIIOJHCHUHN ITPAKTHYCCKOI'O

3aJaHuA,

®IIPOJICMOHCTPUPOBAJl  YCBOCHHE pPaHEE  M3YYECHHBIX  COIYTCTBYIOIIMX
BOIIPOCOB, C(OPMHUPOBAHHOCTh M YCTOWYMBOCTb HMCHOJIb3YEMBIX HpPH OTPabOTKE
YMEHUI U HABBIKOB;

eOTBEYAJI CAMOCTOSITEILHO ©0€3 HaBOIALIMX BOIPOCOB IPENoJaBaTels.
Bo3MoOxHBI OfjHA - B€ HETOYHOCTH IPU OCBELIEHUM BTOPOCTEIEHHBIX BOIPOCOB
WIM B BBIKJIAJKaX, KOTOpbIE OOYyYarOUIMMHCS JIETKO HCIPAaBWI [0 3aMEYaHUIO

IMpCroaaBaTciAd.

OTBeT OLIEHUBAECTCA OTMETKOM «4», €CIIM OH YAOBIETBOPSIET B OCHOBHOM
TpeOOBAHUSM Ha OLICHKY «5», HO MPU 3TOM UMEET OJNH U3 HEJIOCTATKOB:

oB HU3JI0KCHHUU JOIYIICHBI HEOOIBIIINE HpO6CHBI, HE HCKa3HUBIINEC

MAaTCMaTu4CcCKOC COACPIKAHUC OTBCTA,

®JONMYyIICHbI OAVH — ABAa HEAOYCTA IIPpU OCBCIICHHMHW OCHOBHOI'O COACPKAHMA
OTBCTA, UCIIPABJICHHLIC 110 3aMCUAHHUIO IMPCTIOAaBaTCIIA;

¢ JJOIMYIIICHBI omuOka wiau Oolee AByX HCAOYCTOB IIpU OCBCIICHUU
BTOPOCTCIICHHEBIX BOIIPOCOB WJIKM B BBIKJIaAAKAaX, JICTKO HUCIIPABJICHHLBIC 110 3aMCUYaHHUTO

IperioaaBarcyiAi.

OtMeTKa «3» CTaBUTCA B CAEAYIOMIMX CIyYasx:



®HEIOJIHO WJIM HEMOCIEA0BAaTENbHO PACKPBITO COJEpkKAHUE Marepuaia, HO
nokazaHo oOlee TMOHMMAaHHE BONpPOCAa U MPOJAEMOHCTPUPOBAHBI  YMEHHWS,
JNOCTATOYHbIE [ JajdbHEHIIEro  YCBOEHUS  NPOrpaMMHOrO  Marepuana
(onpenenennbie « TpeOOBaHUAMH K MAaTEMATUYECKOM MOATOTOBKE O0YHAIOIIUXCS»);

OIMCIIMCh 3aTPYJAHCHUA WM AOITYIICHBI OIINOKH B OIpCaACICHUN HOHHTHﬁ,
HCIIOJIB30BaHUH MaTeMaTH4eCKOM TCPMHUHOJIOTUH, qCpTCiKax, BBIKJIaJKax,
HCIIPABJICHHBIC ITIOCJIC HCCKOJIBKUX HABOIAIINX BOIIPOCOB IIPCIIOAABATCIIA,

e00yyYaronuiicss He CIpPaBUJICS C IPUMEHEHHEM TEOPUHU B HOBOM CUTyallMH MPHU
BBINIOJIHEHUN TPAKTUYECKOTO 3a/laHdsl, HO BBINOJHWI 3aJaHusl 00sA3aTe€IbHOTO

YPOBHS CIIOKHOCTH IO TAHHOW TEME;

oIIp 3HAHUM  TCOPCTUUCCKOIO Marcprajlia BbIIBJICHA  HCAOCTATOYHAA
C(i)OpMI/IpOBaHHOCTL OCHOBHBIX YMCHHﬁ N HaBBIKOB.

OTMmeTKa «2)» CTaBUTCS B CIICAYIOIHUX ClIydadx:
OHC PACKPBITO OCHOBHOC COACPIKAHUC y‘I€6HOFO Marcpualia,

®00HAPYKEHO HE3HAHHWE WM HEMOHUMAaHUE OOydYaroluMcs OOJNbIIeH Win
HanOoJiee BaXKHOM YacTu yueOHOro Marepuana;

/IONYIIEHbl OIIMOKM B ONPECICHUU MOHATHM, MpPU HCHOJIb30BAaHUU
MaTeMaTUYeCKOM TEPMHUHOJIOTMM, B PHUCYHKaX, 4epTexax WiIM rpadukax, B
BBIKJIaJIKaX, KOTOPHIE HE MCIPABJIECHBbI IIOCJIE HECKOJIBKMX HABOISIIMX BOIPOCOB

ImperoaaBaTciis.

OtrmMmeTka «1» cTaBUTCS, €CIIU:

oOyuaromuiicss 0oOHApY>KWJ TOJHOE€ HE3HAHWE M HEMOHUMAaHUE M3Yy4aeMOro
y4eOHOTO MaTephayiia WM HE CMOT OTBETHUTh HU HAa OJWH U3 TOCTABJICHHBIX

BOIPOCOB IO U3y4YaeMOMY MaTepHuaty.



TunoBbie 3aganus AJ151 OLEHKH OCBOCHUA paszaesia 1. «Pusuka»
Bapuant 1
1 Bapuant
1. I1I 3akon HeroTona ¢gopmysiupyercs Tak:

A.Teno osudicemcsi pagHOMEPHO U NPAMOIUHENHO (UTU NOKOUMCS), eCllu Ha He2o He
Oeticmayrom opyaue mena (Unu oeticmaue Opy2ux mejl CKOMNEeHCUPOBAHO).

b.Cuna  ynpyeocmu,  6o3Hukarowas  npu  Oeopmayuu  mena,  Npamo
NPONOPYUOHANbHA 8EUYUHE AOCONIOMHO20 VYOTUHEHUSL.

B./leticmsue pasrno npomuegoodeticmsuro.

I Tena oeticmeytom Opye Ha Opyea Cunamu pasHLIMU HO AOCOTOMHOM) 3HAUEHUIO,
HANpAasieHHbIMU 80016 OOHOU NPIMOU U NPOMUBONONONCHBIMU NO HANPABTIEHUIO.

2. YeMy IpMMepHO PaBHA CHJIA TSAMKECTH, JAeiicTBYIOIIAas Ha M4 Maccoii 0,5kr?
A 5 H

5. 0,5H.

B. 50 H.

3. Kakyro maccy rpy3a Hy»KHO MOJAHATH HA BBICOTY 2 M, 4YTOOBI OH 00J1a1a.1
Hepruei 62500 I:x?

A. 3000 .

b. 4125 Jxc.

B. 3125 J]xc.

I 150 []ore.

4. CoBepiaercsi jiu padoTa U ecJId 1a, TO KaAKOro 3Haka?

Ipumep: Knury maccoi 400 r nogHUMAKOT Ha BbICOTY 1 M;

A. A > 0.

b. 4 <0.

B.A=0.

5. B kakux equaunax B CU usmepsiercsi kodpuumeHT ynpyrocru resaa?

A. H/xm.



b. Jlun/cm.

B. H/m.

I Jlun/cm.

J. H*u.

6. 3nauyenne Temneparypsl o mkase KeJdbBuHa onpenessiercs no ¢gopmy.ie.
A. T=1-273.

b. T=273t°.

B. T=1t"+ 273.

I T=273 -1°

7. sIBJ1IeHMe MNPOHUKHOBCHHUSA MOJICKYJI OJJTHOI'0 BC€IIECTBA B MECKMOJICKY/JIHAPHOEC
MPOCTPAHCTBO APYI'Ooro Ha3bIBaA€TCsA

A. Koneexkyusi.

b. Jedhopmayus.

B. Jlugpparxyus.

I Jlughgyzus.

8. Kakoii 3Hak uMeeT 3apsii aTOMHOTO sigpa?
A. HonoxxcumenvHulii.

b. Ompuyamenvnoii.

B. 3apso pasen nynio.

9. Koin4uecTBO TEMJIOTHI, MOJTY4Y€HHOE TEJIOM IPU HATPEBAHUM
paccuuThIBaeTCH 1Mo popmyiie...

A. Q=cm(t2—t1).

5. Q=gm.

B.m=pV.

10. Dy1eKTpUYECKUM TOKOM HA3bIBAETCH. ..
A. Tennogoe ogudrcenue Monekyn seujecmada.
b. Xaomuunoe osusicenue anekmporos.

B. Ynopsaoouennoe osuoicenue 3apsiocennvix uacmuy.



I Fecnopsioounoe osudicenue uoHos.

/. Cpedu omeemog nem npasuibHo2O.

11. Kakas ¢opmyJia BbIpa:kaeT 3akoH OMa /1Jis1 y4acTKa menu?
A. I=qlt.

5. A=IUt.

B. P=IU.

I I=U/R.

. R=pl/S.

12. ConpoTuBjieHHE MPOBOAHUKA 3ABUCHT OT...
A. Cunvl moka 8 npo8ooHUKe.

b. Hanpsorcenus na konyax npo8oOHUKA.

B. Om mamepuaid, U3 Komopozo u3comoejler I’lp0600HLtK, om e20 ONUHbL U nﬂou;adu

NONepeyHo20 ceyeHusl.
I Tonvko om e2o OnuHwl.

/. Tonvko om naowadu nonepeurno2o cedenus.

13. HanpsizkeHMe Ha yYaCTKe MOKHO U3MEPHTh...
A. Boremmemponm.

b. Amnepmemponm.

B. Ommemponm.

I Apeomemponm.

14. SIBjieHue BHIPHIBAHUS 3JIEKTPOHOB M3 BellleCTBA O] IeliCTBMEM CBeTAa
HA3bIBAIOT:

A. @omocunmesom.
b. Yoapnoii uonuzayueii.
B. ®omosghghexmonm.

I Dnexmpuszayuetl.



Bapuanr 2

1. ®opmyaa, Beipaxawmasn Il 3akon Herorona?

A.P=ma
b5.a = F/m
B.F = uN

['F=Gm1m2/R2

2. 1o kakoii (popmyJie Oonpenes 0T CHILY TSKeCTH?
A. mg.

B. kAl

B. vt

3. Teao maccoii S00 r cB00OAHO TagaeT C HEKOTOPOil BHICOTHI. B MOMeHT
NaJeHus HA 3eMJII0 ero KnHeTn4yeckasi 3Heprus papaa 100 :x. C kakou
CKOPOCTBIO yNIAJI0 TeJio?

A. 400 .

b. 20 .

B. 45 Jxc.

I 300 [c.

4. CoBepiuaercs jiu padoTa U ecJId 1a, TO KaAKOro 3Haka?
IIpumep: I'ups yacos Becut S H u onmyckaercst Ha 120 cm;
A . A>0.

b.A<0.

B.4=0.

5. BeJn4uHy paBHYIO IPOM3BEIEHUI0 MACCHI TOUKH HA ee CKOPOCTh
HA3bIBAIOT:

A. Umnynvcom cuno.

b. Pabomoti cuner msoicecmu.

B. Hmnynvcom mamepuanbHoi mouku.

I Cunou mpenus.



6. Kto BmnepBble y0emwiicsi B CYIIECTBOBAHMHM XA0THYECKOIO IBUKEHUS
MoJIeKya?

A. @.Ileppen.

b. P.bpoyn.

B. A.Dunwmerin.

1. JI. bonvyman.

7. Hemy paBHO 4HCJI0 ABOrajpo?

A. 6 * 104 mono.

b. 6 * 1023 mono.
B. 6 *1023 mons-1.
I 6 *1023 monv-1.

8. IlepebIii mocryiaar bopa umeer ciaenyouryo ¢GopmMyJIHpoBKY:

A. B amome 31eKmponbl 08UNCYMCS NO KPY208bIM OpOUMAM U U3IYUAIOM NPU IMOM

IANNEKMPOMACHUMHbLE BOJIHbL.

b. Amom mooicem naxooumvcs moavko 6 0OHOM U3 CMayuUoOHAaApHbvLX cocmwmuﬁ; 6

CMAYUOHAPHBIX COCMOSAHUAX AMOMbL UTYUAIOM INEKMPOMACHUMHbBIE BOJIHbI.
9. U3meHeHuUe TeMIniepaTypbl 0003Ha4YaeTcH ...

A. At=t2-11.
b. At= Q/cm.

B. At=t2+t1.
I" At=t2/11.

10. Kakas u3 ¢popmyJ Beipaxkaer 3ak0H OMa U1l OJIHOM Henu?
A. Q=IUt.

5. 1=U/R.

B. E=A/q.

I P=IU.

I 1=E/(R + ).

11. CorniacHo 3akony Jlxoysist — JIleHIa, KOJIM4eCTBO TEIIOThI, BbleJsieMoe
NMPOBOTHMUKOM C TOKOM NMPONMOPUHOHAIBHO...



A. cune moka, conpomuenenuio, 8pemeHtu.

b. keadpamy cunvt moka, conpomuenienuro u pemetu.
B. keadopamy nanpsscenus, conpomugneHuio u 6pemMeHu.
I keadpamy conpomuenenus, cuie moka u 6pemeHu.

/. nanpsiocenuro, keaopamy conpomuGieHUs U 8peMeHuU.
12. Cunty TOKA Ha yYacTKe Henu U3MepHIoT. ..

A. Amnepmemponm.

b. Bonemmemponm.

B. Ommemponm.

1. Manomemponm.

. J{lunamomemponm.

13. KakoBo Hanpsi;keHHe Ha YYACTKe 1eNu MOCTOAHHOTO TOKA C
3JIEKTPHUYECKHM cOnpoTuBJIeHneM 2 OM u npu cuwiie Toka 4 A?

A. 2 B.

b.0,5B.

B.8B.

I’ 1B.

/. 4 B.

14. CoBepmaercs jid padora U ecJM 1a, TO KaKoro 3Haka?
Ipumep: I'py3 maccoii 120 kr nonHUMAKOT HA BHICOTY 50 cM;
A.A>0.

b. A4 <0.

B.A=0.



IIpaBusibHbBIE BApUAHTBI OTBETOB
1 BapuaHT

2 BapuaHT
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TunoBble 3aaHusl 1J151 OLIEHKH OCBOEHUS pa3aesia 2. « XUuMH»

Bapuanr 1

1. YcranoBuTe coOOTBeTCTBHE MeKAY (PopMyJIoii okcuaa U GopmyJioi
COOTBETCTBYIOLLEI0 €My T'HAPOKCH/AA.

a) Na20
0) Fe2O3
8) BaO

A. Fe(OH)3
5. NaOH
B. Ba(OH)?2

2. C Bo0ii He B3aMMO/IEHCTBYeT:
1. Ca

2.Hg

3. Na

4. K

. [Ipu B3aumoneiicreuu CO2 ¢ Bogo# oOpa3yercs:
. Coab
. Kucjsiora

. Oxenp

A W N = W

. OcHoBanue

. @opMyJia THAPOKCHUIA IUHKA:
.Zn0O

.Zn (OH)2

. Zn(NO3)3

.Zn |

Nnh H W N = A

. C Bonoii B3anmopeiicTByer:
1. Cu
2.Na
3.Ag



4.Au
6. BoiOepure 0eCKMCJIOPOIHbIE KHCJIOTHI

A. H2S.
5. H3POA4.
B. HBr.

I H2S03.
1. HCl.

E. HNO2.

7. BoiOepure (popmyJIy CEpPHUCTON KUCJIOTHI

A. H2S.

b. H2Si03.

B. H2S0A4.

I H2S03.

8. BoiOepuTe (opmMyabl KHCJIOT, HOH KHCJIOTHOIO OCTATKA KOTOPBIX HMeeT
3apsj 2-

A. H2S.

5. HNO3.

B. H2CO3.

I HCL

9. ®opmyJia IIIOKO3BI:

A. C6HI206.
b. C5HI1004.
B. (C6HI003)n.
I° C5HI005.

10. K moHOCaxapuaaM OTHOCSTCS:
A. Pubosa, caxapo3a, manibmo3sa.

b. Kpaxman, enuxoeen, oesoxcupubosa.
B. Imoxosza, ppykmosa, pubosa.

I’ Caxaposa, manemosa, ¢ppyxkmosa.



Bapuanr 2

1. YcranoBure coorBeTcTBHE MexKAYy (opMyJ10ii okcuaa u popmyJiou
COOTBETCTBYIOLIEI0 eMy T'MIPOKCUIA.

a) Na20
0) Fe203
8) BaO

A. Fe(OH)3
5. NaOH
B. Ba(OH)2

2. CooTHecHTe Ha3BaAHUS KUCJIOT U GOPMYJIbI

1) cepnas a) H2S 6) H2CO3

2) azomnas 6) H2504 2) H2S03
3) ceposo0opooHas 0) HNO2 e) HNO3

4) azomucmast

3. BbiOGepure ¢opmyiabl KHCI0T, HOH KHCJIOTHOI0 OCTATKA KOTOPbIX HMeeT
3apsia 1-

A. H2S.

5. HNO3.

B. H2CO3.

I HCI.

JT. H3POA4.
E. H2504.

4. @opmyJia 1e30KCUPHO03bI:

A. C6HI206.
b. C5HI1004.
B. (C6HI003)n.
I° C5HI005.

5. K nosimcaxapuaam oTHOCSTCS:
A. Pubosa, caxaposa, maiemosa.

b. Kpaxman, xumumn, enuxozen.



B. I'toxosza, ¢ppyxmosa, pubosa.
I ©pyxkmosa, caxaposa, kpaxma..

7. BoiOepuTe 1ByXOCHOBHbIE KUCJIOTHI

A. HNO3.
5. H2S.
B. HNO2.
I H2504.
J1. HCI.

E. H2CO3.

8. CoorHecure q)OpMyjly HOHa KHCJIOTHOI'O OCTAaTKa M Ha3BaAHUC KHCJIOTBI

1)SO42-  a) cepnas 0) azomucmast
2) NO2-  6) azomnas 2) cepoB00OPOOHaAs
3) PO43-  0) ceprucmas e) gocgpopnas
9. ®opmyJia pudo3bl:

A. C6HI206.

b. C5HI1004.

B. (C6HI1005)n.

I C5HI1005S.

10. K nucaxapuaam OTHOCHATCS:

A. Pubosa, caxaposa, manemosa.

b. Kpaxman, enuxoeen, oezoxcupubosa.
B. Ioxosza, ¢ppykmosa, pubosa.

I Caxaposa, manemosa, nakmosa.

No
BOIIPOCA
[IpaBusnbHBIE BapUAHTBI OTBETOB

1 BapuaHT



2 BapuaHT

2E; 3A; 4]0
3
b
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1A, 2b, 3E.
9
A
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TunoBble 3a7aHusl AJ151 OLIEHKH OCBOeHUs pa3aea 3. «buosorus »

Tema «Opranusm 4e0BeKa M1 OCHOBHbIE HAIIPABJICHUS €r0
JKU3HENeSTeJIbHOCTID)

1 BapuaHT

Omnopa u nBm:kenune. Koctu ckesiera. CTpoenne ckesera.

3ananue 1. BoiOepuTe 01MH NPaBWIbHBII OTBET.

1. CxeneT B OCHOBHOM y4acCTBYET:
A. B obmene opeanuueckux eeuyecmsa
b. B oomene munepanvuulx seujecms

B. B 600noMm obmene

2. KpoBeTBOpHYIO (PyHKIIHIO BEITIONHSCT:
A. KpacHwiii kocmHwlti Mo32
b. JKenmuwiii kocmuwiii moze

B. Haoxocmuuua

3. [lireyeBast KOCTH OTHOCHUTCH:
A. K nnockum kocmsam
b. K cmewannvim kocmsam

B. K mpybuameim kocmsm

4. KoMmmakTHOE BEIIecTBO IIpeodIagacT:
A. B nnockux kocmsx
b. B cmewannwvix kocmsix

B. B mpyouamuix kocmsx

5. [onocth umeeTcst BHYTpHU:



A. Cmewannvix kocmet
b. Tpybouameix xocmeii

B. I1lnockux kocmeti

6. [103BOHKM OTHOCSTCS:
A. K cmewannvim kocmsam
b. K mpybouamvim kocmam

B. K naockum xocmsam

/. Jlomarka sIBJSIETCSI IPUMEPOM:
A. Cmewanuvlx kocmel
b. Tpybuamuix xocmeti

B. IInockux kocmeti

8. 70 % cyxoro BeniecTBa KOCTH COCTABIISIOT:
A. Booa
b. Munepanvnvie seugecmea

B. OPZCZHMI{QCKMQ eeujecmea

9. Oprannyeckue BeIecTBa MPUIAI0T KOCTSIM:
A. Dnacmuunocmeo
b. Ilpounocms

B. Xpynkocmu

10. B noxuiioM Bo3pacTe B KOCTSAX YBEIUUUBACTCS COJIEpKaHUE:
A. Boowl
b. Opeanuueckux sewjecme

B. Munepanvuoix eewecms

3ananue 2. BecraBbTe mpomynieHHoe CJIOBO.



1. OnopHO-/ABUTATEIBHBIM... YEIOBEKA COCTABISAIOT KOCTH ... U ...

2. Cxerer CIIY)XUT... TCIY,... BHYTPCHHHUC OpraHbI, C IIOMOIIIBIO HCTO
OCYHICCTBIIAAIOTCA ... TCJIa B IIPOCTPAHCTBEC, OH TAKIKC YHAaCTBYCT B ... BCHICCTB.

3. [IneueBas, OeapeHHass KOCTU OTHOCATCA K ... KOCTSAM M COCTOST U3 ..., BHYTpH
KOTOPOTO HAXOJHUTCA ..., U IBYX..

4. CTeHKH TOJNIOCTEH, copepKalliX BHYTPEHHHE OpraHbl, 00pa30BaHbI... KOCTSIMH,
HarpuMep ... OTAEI Yepena, KOCTH ..., pedpa; a HO3BOHKHU U KOCTH ... Yeperna COCTOSIT

N3 HCCKOJIbKHUX Pa3HbIX YacTe! M OTHOCATCS K ... KOCTSIM.

5. Koctb wWMeeT CIOXHBIA ... cocTaB M cocrouT u3 65-70% ... BelecTs,
IPUAAIOMIUX ..., U 30—-35 % ... BelecTB, NPUIAIONINX ... U ... KOCTH.

2 BApMAHT
AbixaHue

3ananue 1. BoiOepuTe 0AUH NPaBUWIbHBIN OTBET.

1. CymHOCTB mporiecca AbIXaHUsI COCTOUT B:
A. Obmene eazamu medncoy OpeaHu3Mom U eHeuHell cpedol

b. Oxucnumenvuwvix npoyeccax 6 Kjiemkax, 6 pesyjibmanie Komopblx 8blOeISIemCs

SHepaus

B. Tpancnopme 2a306 kposwio

2. B HOCOBO¥ IOJIOCTH BO3/AYX:

A. Ouuwaemces om nolau U MUKPOOP2AHUIMOE
b. Venaoicuaemces u coepesaemces

B. HpOMCXOOﬂm 6Ce sblienepeduciieHHble npoyeccsl

3. l'opranb oOpa3oBaHa:
A. Ilonepeuno-nonocamvimu Molluyamu, Xpawjamu, CIU3UCMou 000104KOU

b. Iaokumu moruyamu u xpsawamu



B. Kocmuoii mxanvio, nonepeuno-noiocamviMu Muluyamu U CIU3UCmou 000104Kou
4. Hanbosee KpymHBIM XPSIIIOM TOPTaHH SIBIISETCS:
A. Haocopmannux

b. llJlumosuonwiii

B. 3epnosuoHnuiii

5. ['onocoBsbie CBSI3KH y YelIOBEKA PACIIOIOKEHBI:
A. B mpaxee
b. B copmanu

B. B nocoenomexke

6. ['0110CcOBBIE CBSA3KH PaCKPBITHI HANOOJIEE IMUPOKO, KOT/Ia YSIOBEK:
A. Monuum
b. I'osopum wenomom

B.I'oeopu epomko

7. 3aKpbIBacT BXOJ B TOPTAaHb MMPH TIIOTAHUHN TTUTITH:
A. Humosuonuwiii xpswy
b. 3epnosuonviii xpaw

B. Haozopmamnnux

8. JlnuHa Tpaxeu 4ejJoBeKa COCTaBIISIET:
A. 20-21cm

b. 24-26 cu

B. 10-11 cm

9. Tpaxest pa3nensieTcs Ha TJIaBHbIC OPOHXHU HA YPOBHE:

A. 3-20 weninozo nozeonka



b. 5-20 epyonoeo nozsonxa

B. 1-20 noscuuunozo noszeouxka

10. TkaHp JTETKUX COCTOUT M3:
A. Anveeon
b. bponxuon

B. Jlecounou niespol

3ananue 2. BcraBbTe NpomnyumeHHoe cJI0BO.

1. I[BIX&TGJIBHBIG IIYTH YCJIOBCKAa HAYMHAIOTCA... IIOJIOCTBIO, B KOTOpOﬁ BO3OYyX...,

YBIQAKHACTCA, OUUIIACTCS OT IIbLIN H...

2. ITocne HOCOIIOTKH BO3yX IOCTYIIA€T B..., COCTOAIYIO M3 HCCKOJIbKHUX..., B
KOTOpOﬁ PAacCIIOJIO0KCHBI I'OJIOCOBBIC...

3.Topranp mepexogUT B..., CKeJIET KOTOPOM COCTOMT M3... TOJyKOJIEll,
BBIMOJIHSIOMIUX. .. (PYHKIUIO U MO3BOJISIFOIIMX MHILE CBOOOIHO MPOXOIUTH MO...

4, Tpaxe;[ ACINUTCA Ha JBd..., CTCHKH KOTOPOI'O BBICTIIAHBI... JIIMTCIIUCM,

YAQUIAIOIIUM YaCTHUIEL... U3 JbIXaTCJIbHBIX HYTCﬁ

5. B rpynHO#t 110I0CTH paCIiONOXKEHBL. .., TOKPBITHIC... U COCTOSAIINE U3 MEJIbYanIITnX

TOHKOCTCHHBLIX ITY3BIPBKOB — ...

3 BapuaHT

IMumeBapenne. IIuieBble MNPOAYKTHI, MNUTATEJlbHbIE BellecTBA H HUX
npespamnleHusi B opranusme. [luneBapenue B xejiyKe U KNlIeYHUKE.

3ananue 1. BoiOepure o1uH NpaBUJIbHbIN OTBET.

2. Teno yenoseka Ha 60—65 % cocTout u3:
A. Benxos

B. Yenesooos

B. Boowl



3. HaganpHbIH Tan nuimeBapeHns 3aKITI09aeTCs:
A. B xumuueckoti obpabomxe nuwu
b. B mexanuueckoti oopabomxe nuwyu

B. B snepecemuueckux npespauwjerusx

4. ITueBapuTeNnbHbIE COKH YETIOBEKA COJEPKaTr:
A. Depmenmul
b. Bumamunuol

B. I'opmonwi

5. B potoBoii mosiocTH o BO3AEHCTBUEM CIIIOHBI HAYMHASTCSI paCIIeTICHHE:
A. Benxos

b. 2Kupos

B. Yaneso006

6. KomnuecTBo 3y00B y ueoBeKa COCTABIISET:
A. 28
b. 32
B. 34

7. IloBepXHOCTb 3yOOB MOKpPHITA:
A. [lenmunom
b. Omanvio

B. [[emenmom

8. JKeBanue u CIIFOHOOTIEIICHUE MOKHO OTHECTH:
A. K 6e3ycnosnvim pegprexcam
b. K ycnosnvim peghnexcam

B. K npuobpemennuvim pegnexcam



9. OCHOBHYIO POJIb B ONPEIEICHUHN KaueCTBa U BKyca MUIIUA UTPAIOT:
A. I'yowb
b. 3y6ub1
B. 361k

10. BMecTUMOCTB kely/IKa YyeloBeKa COCTaBIIsET:
A. 1,0-1,5n
b5.2,0-3,0
B.3,0-4,0 2

BcraBbTe nmponyuieHHoe CJI0Bo.

11. IlpeBpalieHue MUTATEILHBIX BEIIESCTB IMHUIIK B JOCTYITHBIC YEJIOBEKY BEIIECTBA
Ha3bIBAETCS... U COCTOUT U3... U... 00PAOOTKH MHUIIIH.

12.Tlom  BO3ACHCTBHEM... MOJEKYJIbl  CIOXHBIX  OPTaHMYECKHX  BEIIECTB
pacUIeTUISIIOTCS A0 OoJiee. .., CIIOCOOHBIX paCTBOPATHCS B BOJIE M BCACHIBATHCA B... U...

13. K mumieBapuTeIbHBIM COKaM YEJIOBEUECKOTO OpraHM3Ma OTHOCSTCS: CIIIOHA,...
COK,... COK, )KEJIUb U CEKPET... JKEJIE3bI.

14. IluimeBapeHre HAYMHAECTCA B... MIOJOCTH, TAE NPOUCXOAUT U3MEIBUCHUE MUIIH,
CMauMBaHUE €€..., OMpelesieHue BKyca, o0e33apakvBaHUE M  HavdaJlbHOE
pacllerieHue. ..

15.Y yenoBeka cHadasia BBIPACTAIOT... 3yObl, a 3aT€M... 3yObl, KQXIbIA U3 KOTOPHIX
COCTOUT U3 KOPHS,... U KODOHKH.

Ne
BOIIpOCa
[IpaBuiibHBIE BApUAHTBI OTBETOB
IBapuaHT
2 BapHaHT
3 BapuaHT
1
b
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10

b
11
Amnmnapar, ckeneTa, MbIIIIIbI.
Hocogoii, corpeBaercsi, MUKpOOPraHU3MOB.

[InieBapeHue, MEXaHUYECKOM, XUMUYECKOM

12

Omnopoii, 3amuiiaeT, ABMKEHUsS, OOMEHE.
I'opransb, Xpsien, CBA3KN.
®DepMeHTOB, MTPOCTHIX, KPOBb, TUMQY.

13
TpyOuarsim, Tena, MoIOCTh, SMH(PHU30B.
Tpaxero, XpsIIEBbIX, 3aIIUTHYIO, TUIIEBOY.
KenynouHblil, KUIIEUHBIN, TTOJKEITYIOUHOM.

14

ItockuMu, MO3roBOM, Ta3a, OCHOBAHUS, CMEIIIAHHBIM.
bpoHnxa, MepuareabHbIM, MbLIH.
PoroBoi1, ciroHOM, yIIIEBONOB.
15
XUMUYECKU, HEOPraHUYECKUX, TBEPAOCTh, OPrAaHUYECKHUX, DTTACTUYHOCTh, YIIPYTOCTb.
Jlerkue, mieBpoi, aJIbBEOI.

Mono4dHbIe, MOCTOSHHBIC, IIIEHKH.

3.3.2 3agaHus 1JI HTOTOBOr0 KOHTPOJIA (Au(PepeHuMpPOBAHHOIO 3a4eTa)
IlepeyeHb BONPOCOB 1JIf1 IPOBEACHUSI KOHTPOJIbHOH padoThI
1.Hayxu o npupoge. EcTecTBeHHOHAYYHBII METO]T TO3HAHUSI.

2.EcrecTBeHHOHAy4YHasi KapTUHA MUPA.



3.Mexanuueckoe apuxeHne. CrnocoObl onucanus ABuxkeHus. [Ipunimn
OTHOCHUTEJIHLHOCTHU B MEXAHUKE.

4.Cunsl B npupoze. CBOOOAHOE MaieHUE TEIl.
5.3akoHbl TuHamMuKky HeroToHa.
6.3aK0H COXpaHEHUs SHEPTUN B MEXaHUKE.

7 .Mexanndeckue KoueOaHusi U BOITHBL. YJ'IBTpaSBYK H €TI0 UCIIOJIb30BAaHUC B TCXHHUKC

1 MEIUIIAHE.

8.OCHOBHBIE TTOJIOKEHUS MOJICKYJISIPHO-KMHETHUECKOM Teopuu. Temmeparypa kak
Mepa CpeIHEN KHHETUYECKOW SHEPTUM YaCTHII.

9.I'a30BbI€ 3aKOHBI.

10.3akoH coxpaHeHuUsl PHEPTHH B TEIJIOBBIX MPOLIECCAX.
11.9nexTpudeckue 3apsaabl U UX B3aUMOJEHCTBUE.

12 .ITocTosSIHHBIH 3MEeKTpUYSCKUA TOK. 3akoH OMa /TSl ydacTKa IeTH.
13.95neKTpOMarHuTHbIE BOJHBI.

14 inTepdepennust u nudpakiius cBeTa.

15.DoTo3p ekt n KopmycKyasipHbIE CBOMCTBA CBETA.

16.Crpoenne atroma. KBaHTOBaHME YHEPTHH.

17.Ctpoenue aToMHOTO sifjpa. SlaepHas SHEpreTUKa U SKOJIOTUYECKUE TPOOJIEMBI ee
WCTIOJIb30BAHMS.

18.Boga Bokpyr Hac. dusznyeckne U XUMUYECKHUE CBOMCTBA BOJIBI

19.KauecTBO BO/BI. 3arpsI3HUTETN BOJBI M CTIOCOOBI OUMCTKH.

20.Kectkas Boza u ee ymsiryenue. OnpecHeHne BOJIbI

21.Xumudeckuit coctaB Bo3ayxa. ATMocdepa u Kiumar.

22.030HOBBIE JIBIPHI. 3arpsi3HeHne aTMOC(HEPhl U €r0 UCTOYHUKH.

23.XUMUYECKHE 2JIEMEHTHI B OPTaHU3ME YEIIOBEKA.

24.Ponb GeNKOB, KUPOB, YIIIEBOIOB JJIS )KU3HEIEATEIbHOCTH YEJIOBEKa.
25.MuHepanbHbIe BellleCTBa B MpoAyKTax nuranus. COasaHCUPOBAHHOE UTAHHUE.

26.KneToyHast Teopusi CTPOCHUSI OPraHU3MOB.



27 .Paznoobpa3ue KUBBIX OPraHW3MOB, IPUHITUIIBI UX KJIacCU(DUKAIIUH.
28.CTpoeHue KICTKH: OCHOBHBIC OPTaHOU I U MX (DYHKITHH.
29.00MeH BelIeCTB U MPEBPAILEHUE SHEPTUU B KIIETKE.

30.Monekyna IHK - HocuTens HacneaCTBEHHON HHGOPMAITHH.
31.YpoBHU OpraHU3aINy KUBOW TPUPO/IHL.

32.Tkanu, OpraHbl ¥ CUCTEMBI OpraHOB 4esioBeka. [luranue.
33.IMumeBapenune. CucrteMa MUIICBAPUTEILHBIX OPTaHOB.

34.0prans! gpixanus. bone3sHu opraHoB IbIXaHUS U UX TPOPUITAKTHKA.

35.HBI/I)K€HHG. KOCTI/I, MBIIIBI, CYXOKUJINA - KOMIIOHCHTEI OHOpHO-HBHFaTCHBHOﬁ

CHCTEMBI.
36.KpoBenocHas cuctema. OCHOBHBIE (D)YHKIIMH KPOBH.
37 .nnuBumyanbHOE pa3BuTHe opranu3ma. [looBoe cozpeBanume.
38.IToHsTHS OMOTEOIIeH03a, SKOCUCTEMBI M OHOChepHI.
39.AHTpOMOTEeHHOE BO3/ICHCTBHE HA OKPYKAOIIIYIO CPEY.
40.HckyccTBeHHAsI SKOCHCTEMa — arpoOHMOIIEHO3.

3.4. Kpurepuu onieHUBaHUA

«5» (OTJIHYHO)

OOyuaronuiics B MOJHOM 00ObEME OTBETHJI Ha BCE BOMPOCHI U JIOMOJIHUTEIbHBIE
BOIIPOCHI TIOCTABJICHHBIC IIpEIogaBaTesieM, yMmMeeT padoTaTh CO BCEMH BHJIaMHU
HMCTOYHUKOB, TIPOSIBHB CaMOCTOSITEIBHOCTh M 3HAHMSI MEXKIPEIMETHOTO XapaKTepa,

IIPUMCHATDH IIPHUHIIUIIBL y‘—Ie6H0ﬁ JAUCHUITJIMHBI B 2 KU3HH.

«4» (x0pouo)

OOyyaronuiicss pacKpblJl COJIEp)KaHKE BOMPOCOB, HO B €r0 OTBETE CONEPIKATCS
HEJI0YeThl WM OfHAa He Tpybas ommOKa; MpU OTBETE Ha MOCTABJICHHBIE BOIPOCHI
MMEIOTCA  HE3HAYUTEIbHBIE  3aMEUYaHusi W T[ONPaBKU  CO  CTOPOHBI
npenonaparesiss. OOydaronuiicst MOKET ~ CaMOCTOSITENIbHO — JI00bIBaTh  3HAHUSA,
MOJIB3YSICh PA3IUYHBIMU UCTOYHUKAMU, UMEET PA3BUTHIE MPAKTUUECKUE YMEHHUS], HO

HeoOs3aTeNNbHO UX IIPUMCHSATD.



«3» (V10BJETBOPUTEJIBLHO)

OOyuatonuiicst packpsli 6omee, yueM Ha 50% cojepskaHue BOIIPOCOB, HO €r0 OTBET
COJEP>KUT HEIOYEThl WM 2-3 HerpyOble OUIMOKHM, IMPU OTBETE HA IOCTABJICHHBIE
BOITPOCHI IPEMO/IaBATEIb OKA3bIBAJl EMY 3HAUUTEIBHYIO IOMOIIb B BUAE HABOJSAIINX
BONpocoB. O0yyaronuiics 3HaeT TOJBKO OCHOBHBIC MPUHIUIBI, YMEET J0OBIBAThH
3HAHUS JIMIIb W3 OCHOBHBIX HCTOYHUKOB, YAaCTUYHO C(OPMUPOBAHBI 3HAHUS H
YMEHHUSI.

«2» (HeyI10BJETBOPHUTEJILHO)

OOyuaronuiicst packpbll MeHee, yeM Ha 50% coaepikaHue BOIPOCOB, €r0 OTBET
CONIEpKUT OoJsiee ABYX IpyObIX OIIMOOK, MPU OTBETE HA MOCTABICHHBIE BOMPOCHI
npenojaBarelib OKa3blBall €My MOCTOSHHYIO ToMolls. OOyJaronuiics He yMmeeT
CaMOCTOSITENIbHO paboTaTh C HCTOYHUKAMHM, HE 3HACT MPHUHIMIIOB Y4eOHOI
JTUCIUIUINHBI, Y HETO He C(POPMUPOBAHBI 3HAHUS U YMEHHUSI.

YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOT'PAMMBI YYEFHOU JUCIHUAILJIMHBI «<ECTECTBO3HAHHUE»

OcBoenue nporpamMmaI y‘ICGHOﬁ AU CHUITIINHBI «EctecTBO3HAHUE) npeamnojaract HaJu4ue B
npodecCHOHAIBHON  00pa30BaTeNbHON  OpraHU3allMK, peajusylomeld  o0pa3oBaTeIbHYIO



nmporpamMmy cpefaHero obmero ooOpasoBanusi B mpenenax ocBoeHus OIIOIT CITO na 06aze
OCHOBHOTO 00111eT0 00pa3oBanusi, y4eOHbIX KAOMHETOB 1O (PU3HUKE, XUMUU, OMOJIOTHH, B KOTOPBIX
HMMEETCsl BOBMOXKHOCTh 00ecTiednTh CBOOOIHBIN focTyn B MIHTepHET BO BpeMsi yd4eOHOTO 3aHATUS
Y B TIEPUO]T BHEYUEOHOU IeATeIHbHOCTH 00YYarOIIIXC .

B cocrtaB kabuHETOB 1O (U3HKE, XMMHHU, OMOJOTUH BXOIAT J1JA0OPATOPUHU C J1TAOOPaHTCKON
komHatou. [lomemieHnss KaOWHETOB (M3WKH, XUMHUU U OHOJOTHUU JOJDKHBI YIOBICTBOPSTH
TpeboBaHusIM CaHUTAPHO-IITUIEMUOIOTHYECKUX TTpaBui U HopMmartuBoB (CaunlluH 2.4.2 No 178-
02) 1 OBITh OCHAIIIEHBI TUTIOBBIM O00OPYIOBAaHUEM, YKa3aHHBIM B HACTOSIIUX TPEOOBAHMSIX, B TOM
qyclie CIeNUaTIn3upOBaHHON yueOHON MeOenbio M CpelncTBaMu OOy4YeHUs, JOCTAaTOYHBIMU IS
BBITIOJTHEHHSI TPEOOBAaHUH K YPOBHIO TIOJATOTOBKH O0YUYaIOIIHXCS

B kabunerax JOMKHO OBITH MYyIBTHUMEIUITHOE 00OpYIOBaHHE, MOCPEICTBOM KOTOPOTO
YYaCTHUKHA 00pa30BaTelbHOTO MPOIecca MOTYT MPOCMATpUBaTh BU3YAIbHYIO HH()OPMALUIO TIO
¢bu3uke, co3naBaTh NPe3eHTALNU, BUIEOMATepHAIIbI U T. 1.

B cocraB yueOHO-METOAMYECKOTO0 U MaTepUATBHO-TEXHUICCKOTO 00SCIICUCHUsT TPOTPaMMBI
y4eOHOU JUCIUILTUHBI «ECTeCTBO3HAHUE) BXOJST:

* MHOTO(YHKIIHOHATBHBIN KOMIUIEKC ITPETIOAaBaTEs,

* HaISAHBIE TTOCOOMS (KOMIUIEKTHI Y4eOHBIX TaONull, MJIAKaTOB, MOPTPETHI BBIIAIOIIMXCS
YVYEHBIX B 00J1aCTH €CTECTBO3HAHUS U T. 11.);

* UH(pOPMALIMOHHO-KOMMYHHKAIIHOHHBIE CPEJICTBA;

* 5KPaHHO-3BYKOBBIE TTOCOOUS;

* KOMILJIEKT AJIEKTPOCHAOKEHN ST KaOMHETOB;

* TEXHHYECKHE CPEIICTBA OOYUCHHS,

* IEMOHCTpAIMOHHOE 000pynoBaHuE (001ero Ha3HAYCHHS U TeMaTUYeCKue Habophl);

* 1aboparopHoe o0opynoBaHue (0OIIEro Ha3HAYCHUSI U TEMAaTUYECKUEe HaOOpbI, B TOM YHCIIE
JUIS IOCTAHOBKY JIEMOHCTPALIMOHHOTO M YYEHHUECKOTO SKCIIEPUMEHTA, PeaKTHUBbI);

* CTaTMYeCKHe, JUHAMUYCCKHE, JIEMOHCTPAIMOHHBIE W PAa3/IaTOYHBIC MOJEIH, BKITFOYAs
HaTypalbHble OOBEKTHI;

* BCIIOMOTaTeJIbHOE 000PYI0BaHMUE;

* KOMIUIEKT TEXHHUYECKOH MOKYMEHTAIlMH, B TOM YHCJE MacrnopTa Ha CpeicTBa oOyueHwus,
WHCTPYKIIAU TI0 WX MCIIOJIb30BAHUIO U TEXHUKE 0€30MTaCHOCTH;

* OMOMUOTEUHBII POH].

B 6ubnuoreunslii ¢GoHI BXOAAT y4yeOHUKH, ydeOHO-meronumdeckue KomruiekTol (YMK),
o0ecrneunBaroIIie OCBOCHUE y4eOHOM AuCIUIINHBI «EcTecTBO3HaHME», PEKOMEHI0BAaHHBIE WIIN
JOMYIICHHBIC JIJII HWCIOJL30BaHUS B MPO(EeCCHOHANIBHBIX 00pa30BaTelbHBIX OpraHU3aIUsX,
peanu3yromux o0pa3oBaTENbHYI0 MPOTpaMMy CpEIHEro o0IIero oOpa3oBaHUS B Tpeenax
ocBoenust OITOII CITO nHa 6a3e 0cHOBHOTO 00111eT0 00pa30BaHMS.

bubnmuoteunslii GoHT MOXKET OBITh JOMONHEH (PU3UUECKUMU SHIUKIIONEAUSIMH, aTjacamH,
CJIOBapsSIMH, CIPABOYHHUKAMHU 1O (U3WUKE, XUMHUH, OHOJOTHH, HAYYHOW W HAYIHO- TOMYJISPHOMN
JTUTEPaTypOr €CTECTBEHHO-HAYYHOTO COACPKAHMSI.

B mporecce ocBoeHUs mporpamMMmbl YIeOHOH TUCIUIUIMHBI «ECTecTBO3HAHUEY CTYICHTHI
JOJDKHBI  UMETh  BO3MOXKHOCTH JOCTyMa K JJIGKTPOHHBIM  y4eOHBIM  MarepuagamM I
€CTECTBO3HAHUIO, BKJIOYAs (DU3HMKY, XHMHIO, OUOJIOTHIO, UMCIOIIIMMCS B CBOOOJHOM JIOCTYIIC B
cetu VIHTepHET (NIEKTPOHHBIM KHUTAM, TPAKTHKyMaM, TectaM, marepuanam EI'D u ap.).

PEKOMEHAYEMAS JIUTEPATYPA

151 cTy1eHTOB
benses .K., vy I'M., Ky3nernora JI.LH. u ap. buonorus (6a3oBbIii ypoBeHs). 10



kmacc. — M., 2014.

bensies [1.K., Ipmvmun I'M., boponun I[1.M. u ap. buonorus (6a3oBsiii ypoBeHs). 11 kmacc.
— M., 2014.

I'abpuensn O.C., OctpoymoB WN.I. Xumus ans npodeccuit U crieruaabHOCTEH COMaIbHO-
HSKOHOMHYECKOTO M TYMaHHUTAapHOro mpoduieil: ydeOHUK Ui CTyA. YUPEKICHHH cpeln. mpod.
obpaszoBanus. — M., 2014.

INa6puensn O.C. Xumus. [Ipaktukym: yueb. mocooue. — M., 2014.

I'abpuernsn O.C. u np. Xumust. TecTsl, 3a1a4u ¥ ynpaxHeHus: yue0. mocodue. — M., 2014.

INa6puensn O.C. Xumus. [Tocobue nis monroroBku Kk EI'D: yueb. mocodue. — M., 2014.

Enxuna JI.B. buonorus. Beck mkonbHbIN Kypc B Tabmumax. — M., 2010.

Epoxun FO.M. Xumus: 3agauu U ynpakHeHHs: y4e0. mocooue s CTY/. YUPEKACHUN CPe]l.
npod. odbpazoBanus. — M., 2014.

Epoxun HO.M. COOpHHMK TECTOBBIX 3aJlaHWi IO XHUMHH: y4deO. mocoOue s CTYI.
yupexaenuii cpen. nmpod. odbpazosanms. — M., 2014.

Koncrantunos B.M., Pesano A.I., ®ageesa E.O. buonorus: yueOHMK nAns CTy.
yapexaeHuit cpen. npod. odpazoBanus / mox pen. B. M. Koncrantunosa. — M., 2014.

Hemuenko K.O. ®usuka B cxemax u tTadbnuiax. — M., 2014,

Camoittenko [1.11. ®usnka myist mpodeccrii ¥ CennaibHOCTeH COITUAITBHO-IKOHOMHYECKOTO
Y TYMaHUTApHOTO Mpoduiiel: yueOHHUK IS CTYA. YUpexAeHuil cpel. mpod. oOpasoBanus. — M.,
2014.

Camoitnenko II.M. CoOopHuk 3amad mno ¢usuke s mnpodeccuid U crenuaibHOCTel
COLMAIGHO- OSKOHOMHUYECKOTO M TyMaHHWTAapHOro mnpodmieil: y4ed. mocobue s  CTYQ.
yupexaeHuit cpea. mpod. oopazosanus. — M., 2014.

XuMusi: 3JIEKTPOHHBIN yueOHO-MeToau4YecKuii komiuieke. — M., 2014.

st npenofgaBareJieii:

@enepanbHblii 3akoH oT 29.12.2012 Ne 273-®3 «OO6 o6pazoBanuu B Poccuiickoit
denepanum.

ITpuka3 MunuctepcTBa obpazoBanus u Hayku PO ot 17.05.2012 Ne 413 «O06 yTBepxaeHUU
(dbenepalbHOTO TOCYJapCTBEHHOTO 00pPa30BaTeNbHOTO CTaHAapTa CpeaHero (IMOJIHOTO) OOIIero
00pa3oBaHUsI.

[Ipuka3 MunucrepctBa oOpasoBanus U Hayku P® or 29.12.2014 Ne 1645 «O BHeceHuu
n3meHenuit B Ilpuka3 MunucrepctBa oOpazoBaHus U Hayku Poccuiickoit @enepanuu oT
17.05.2012 No 413 “O6 ytBepxkaeHun ¢eaepalbHOr0 TOCYIapCTBEHHOTO 00pa30BaTelIbHOTO
CTaHJapTa cpeaHero (MOJIHOro) 00Iero oopa3zoBaHus ».

[Mucemo JlemaprameHTa rocyIapCTBEHHON MOJUTUKHU B cdepe MOATOTOBKH pabouux KaJpoB
u JAITIO MunucrepctBa obpazoBanus u Hayku PD ot 17.03.2015 Ne 06-259 «Pexkomennanuu 1mno
OpraHM3aliy MOJIY4YEeHUs CpelHero oo1iero oopa3oBaHusl B peesax OCBOSHHS 00pa30BaTesIbHbIX
IIPOrpamMM CpeIHEro MpoQeccoHaTbHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO o0IIero oOpa3oBaHUs
c yueTtoM TpeOoBaHUM (enepaabHBIX TOCYAapCTBEHHBIX 00pa3oBaTelIbHBIX CTaHAAPTOB H
MOJy4aeMoi mpoeccuy WK CHelHUaIbHOCTH CPEJHETO MPOPEeCCHOHATBEHOTO 00pa30BaAHUSY.

Camotinenko IIL.U. Teopus u wmeromuka oOyueHus ¢usmke: yded. mocobue s
npenoaasarenei ccy3os. — M., 2010.

Wnsun B.A., Kynpssues B.B. Uctopus u merononorus pusuku. — M., 2014.

I'abpuensn O.C., JIpicoBa [.I. Xumus: kaura amas npenogasatens: yded.-MeTon. mocoodue.
— M., 2014.

buonorus: B 2 1. / mox pen. H. B. Spsiruna. — M., 2010.

buonorus. PykoBoncTBo kK mpakTHueckuM 3aHaTusM / noxa pen. B. B. Mapkunoit. — M.,
2010.

HNuTepHeT-pecypceb:



www.class-fizika.nard.ru («KmaccHas mocka ajist TI0003HATEIBHBIX) ).

www.physiks.nad/ru («®u3nka B aHUMALIHASX).

www. interneturok. ru («Buaeoypoku 1o nmpeaMeraM IIKOJIbHON TPOrpaMMbDy» ).

www. chemistry-chemists. com/ index. html (31ekTpoHHBIH KypHaI «XUMHKH U XUMHUSD).
www. pvg. mk. ru (omumnuana «I[lokopu BopoObeBBI TOpEI»).

www. hemi. wallst. ru («Xumus. OO6pazoBaTenbHBINA CAUT IS IKOJILHUKOB) ).

www.alhimikov.net (OGpa3oBaTebHBINA CAUT JIS IIIKOJTHHUKOB).

www.chem.msu. su (OnekTpoHHass OMOTMOTEKA IO XUMHH).

www. hvsh. ru (kypHan « XuMuS B IIIKOJIEY).

www.hij.ru (kypHan « XuMUs U )KU3HBY).

www. biology. asvu. ru (Bcs Ouonorus. CoBpemeHHass OWOJIOTHsS, CTaTbH, HOBOCTH,
OMOIMOTEKA).

www.window.edu.ru/window
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