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INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma  oOmeoOpa3oBarenbHOW  y4eOHOW  aucHUIUIMHBL  «EcTecTBO3HAHUE)
MpelHa3HaueHa Ui M3y4YeHHs ECTECTBO3HAHUS B MpoQeccCHOHATIbHBIX 00pa30BaTeIbHbBIX
OpraHu3aIMsIX, PeaTHn3yIOIUX 00pa3oBaTeNbHYI0 MPOTpaMMy CpeaHero oOmiero o0pa3oBaHHS B
npeziesiax OCBOCHHUSI OCHOBHOM mpodeccruoHanbHoi obpaszoBarenbHoi mporpammbel CITO (OIIOIT
CIIO) na 6a3e 0OCHOBHOTO 00IIEro 00pa3oBaHMs, IPU MOATOTOBKE KBAIM(UIIMPOBAHHBIX PadOUNX,
CITy>KalluX, CIEIMAIIMCTOB CPEIHErO 3BEHA.

[Tporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero obmiero oOpa3zoBaHws,
MPEIbSABISIEMBIX K CTPYKTYpE, COIEP)KaHUIO M pe3ylbTraTaM OCBOCHHUS y4eOHOW TUCIUILIMHBI
«EctecTBO3HAaHUE», B COOTBETCTBUU C PexoMeHanusMu Mo OpraHU3alldy MOJYyYEHHUS] CPEIHETO
oOmiero oOpa3oBaHHMs B Ipeleiax OCBOEHUS 00pa30BaTE€NbHBIX IPOTrPAMM  CPEAHETO
npodeccuoHaNbHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOro oO0mero oOpa3oBaHHS C YYETOM
TpeboBaHUl (enepaibHbIX TOCYIapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB M IOJIy4aeMOM
npodeccun WM CHENUATBHOCTH CPEAHETO MPOQECCHOHATBLHOTO 00pa3oBaHus  (ITMCHMO
JlemapTrameHTa TOCYJapCTBEHHON NOJUTHKU B cdepe MOAroToBKM pabounx kaapoB u [I1O
Munobpuayku Poccum ot 17.03.2015 Ne 06-259) u Ilpukaza MuHHCTEPCTBa NPOCBENICHHS
Poccwmiickoit ®@eneparmu Ne87 ot 05 mapra 2021 roma «O BHeceHMH W3MEHeHHWH B (erepaibHbII
TOCYIapCTBEHHBI 00pa30BaTeNbHBIA CTaHIAPT CpPEAHEro Mpo(decCHOHANFHOTO O0pa30BaHUS  II0
cneranbHocTh 52.02.02 HckyccTtBo TaHna (mo BUAaM), YTBEPXKACHHBIM NpuKa3oM MuHHCTEpCTBa
obpazoBanusi u Hayku Poccuiickoit ®enepanuu or 30 suBaps 2015 roma Ne 33.u demepanbHblii
TOCYIapCTBeHHBI 00pa3oBaTeNbHBIA CTaHIAPT CPEAHET0 Mpo(decCHOHANIFHOTO O00pa30BaHUS IO
cnennanbHocty 52.02.01 HckyccTBo Oanera, yTBep KIEHHBIH MpUKazoM MUHHCTEPCTBa 00pa3oBaHUS M
Hayku Poccuiickoit @eneparuu ot 30 suBaps 2015 roma Ne 35.

Coneprxanue nporpaMmsl «EcTecTBO3HaHKE» HAIIPaBJIEHO HA JJOCTUKEHHUE CIIEIYIOIIMX
eneu:

* 0cgoeHUe 3HAHULL O COBPEMEHHOU eCMeCmMBeHHO-HAYYHOU KapmuHe MUupa u Memooax
ecmeCcmeeHHbIX HAYK,; 3HAKOMCMBO ¢ Hauboiee 8aiCHbIMU UOeSIMU U 00CTNUNCEHUIMU
ecmecmeo3HaHus, OKA3A8WUMU onpederdioujee GIUIHUE HA PA3BUMUE MEXHUKU U MEeXHOL02Ul,

* 0811a0eHUe YMEHUAMU NPUMEHAMb NOJIyYeHHble 3HAHUS 0151 00bACHEHUs S6/1eHUL
OKpYIHCalowe20 Mupa, 60CRpUSMUsL UHGOpMayuUu ecmecmeeHHO-HAYUHO20 U NPOPeCcCUOHANbHO
SHAUUMO20 COOEPHCAHUSA, PA3BUMUE UHMENTEKMYATbHbIX, MBOPUECKUX CNOCOOHOCTel U
KPUMU4ecKo20 MbllUIeHUs 8 X00e NPpOo8edeHUsl NPOCMENUUUX UCCIe008aHUl, AHANU3A A6TeHU,
80CHpUAMUSL U UHMEPNPEemayul eCmecmeeHHo-HayyHol UuHpopmayuu;

* gocnumanue y0excoeHHOCMU 8 803MONCHOCIU NOSHAHUS 3AKOHHOU NPUPOObL U
UCNONIBL308AHUSL OOCTNUINCEHULL eCIECMBEHHbIX HAYK O/ PA36UMUsL YUBUIUZAYUU U NOBLILUEHUS
Kauecmea JHCUsHu,

* npuMeHeHUe ecmecmeeHHO-HAYYHbIX 3HAHULL 8 NPODeCcCUOHANbHOU 0esmelbHOCMU U
NOBCEOHEBHOU JHCU3HU 011 0becnedenus 6e30NaACHOCU HCUSHEOesAMENbHOCU, SPAMOMHO20
UCNONb306AHUS COBPEMEHHBIX MEXHONIO02UN, OXPAHbL 300P08bsl, OKPYHCarouel Cpeovl.

B mporpamMmy BKIIOUEHO cojepaHHe, HamnpaBiIeHHOEe Ha (OPMHUPOBAHHE Yy CTYIEHTOB
KOMITETCHIMI, HeoOXoauMbIX s kadecTBeHHOro ocBoeHms OITOIT CIIO Ha 6a3e OCHOBHOIO
o0miero oO6pa3oBaHusl C MOJYYEHHEM CPEIHEro OOIIero oOpa3oBaHHUsS; MPOrPaMMbl MOATOTOBKU
KBIM(UIIMPOBAHHBIX PAbOUYUX, CIYXKAIIUX; MPOTpaMMbl MOATOTOBKH CIICHUAINCTOB CPETHETO
3sena (ITITIKPC, IIIICC3).

IIporpamma yueOHOM nucuuminHbl «EcTecTBO3HAHUE) SABISIETCS OCHOBOW Ul pa3pabOTKH
pabounx TmporpamMM, B KOTOPBIX mpodeccHuoHaIbHbIe 00pa30BaTeIbHBIE OPTaHHU3AIINU,
peanusyrone 00pa3oBaTelIbHYI0 MPOrpaMMy CpeIHEro ooOmero oOpa3oBaHusi B Ipesenax
ocoenusi OIIOIT CIIO nHa 6a3e OCHOBHOTO 00mIer0o OOpa30BaHUS, YTOUYHSIOT COJEPIKaHHE
y4yeOHOro MarepHaina, MOCIeJOBaTeIbHOCTh €ro M3Y4eHHs, paclpeseieHue y4eOHBIX 4Yacos,
TEMaTUKy pedepatoB (AOKIJIAI0B), HHAUBUAYAIbHBIX MPOEKTOB, BUJIbI CAMOCTOATEIbHBIX PaboT C



ydyeToM crnenupuKkd MOporpaMM TOATOTOBKHU KBaNU(UIMPOBAHHBIX pabO4MX, CIYyXKaIlUX,
CIEIMAJINCTOB CPEIHET0 3BeHa, 0CBAUBAEMOM MPOPECCUH WITH CHICIIHATLHOCTH.

[IporpaMma MOXKET HCIOJB30BaThCsl APYTUMHU IMpodeccuoHaNbHBIMU 00pa3oBaTeIbHBIMU
OpraHHU3aIHsIMH, PeaTu3yoIMUMI 00pa30BaTeIbHYI0 MPOTpaMMy CPEIHETO O0IIero 0O0pa3oBaHUs
B IpeJiesiax OCBOSHHUS OCHOBHOM MpodeccuoHanbHO oOpa3oBarenbHoi mporpammbl CITO Ha 6aze
ocHOBHOTO 0o6OmIero oopazosanus ([TIIKPC, TITIICC3).

OBIIASI XAPAKTEPUCTHUKA YUEBHOM JUCIHHUIIINHBI
«ECTECTBO3HAHMUE)»

EcrecTBO3HaHNEe — HayKa O SIBJIEHMSIX M 3aKOHaX Npupozabl. COBpEMEHHOE €CTECTBO3HAHUE
BKJIIOYAET MHOXKECTBO €CTECTBEHHO-HAYyYHBIX OTpacieil, U3 KOTOpbIX Hauboliee BaKHBIMU
SABISAIOTCS  (Qu3nka, Xumusi W Owonorus. OHO OXBAaThIBACT INMUPOKHH CIEKTP BOIPOCOB O
Pa3HOOOpa3HBIX CBOWCTBAX OOBEKTOB MPHUPOJBI, KOTOPHIE MOXHO paccMaTpuBarTh Kak €IMHOE
enoe.

Henap aucuumiaunel: GOpMUPOBAHHE Yy OOYYAIOLIErocs MPEACTABICHUN O KIIOYEBHIX
OCOOCHHOCTSIX ©CTECTBEHHOHAyYHOTO MBIIUICHUS, BBIPAOOTKA y HEro NMOHMMAHUS CHEIUPUKA
TYMaHUTapHOTO M E€CTECTBEHHOHAYYHOTO KOMIIOHEHTOB KYJbTYpbI, CYIIHOCTH Ba)KHEHIINX
€CTECTBEHHO-HAYUHBIX KOHIICTIIUH.

3agauu JMCHUIUIMHBL: (OPMUPOBAHHUE TPEACTABICHUN O ECTECTBEHHOHAYYHOW KapTHUHE
MHUpa Kak TJI00aTbHOM MOJENM TMPHPOIBI, OTPAXKAIOUIEH IIEOCTHOCTh W MHOT00Opasue
€CTECTBEHHOTO MHpa; (QOpMUPOBaHHE Yy OOYYaromerocs SKOJOTHYECKOTO0 MHPOBO33PECHHS,
MMOHMMAHUS TPUHIIMIIOB OXpPaHbl OKPYXKAIOMICH Cpenbl W PalMOHAIBHOTO HMCIOJIb30BaHUS
MIPUPOJHBIX PECYPCOB; YCBOEGHUE OOYYAOIIUMCS STUYECKHX U MPABOBBIX HOPM, PETYIHUPYIOLINX
OTHOIIICHHUE Y€JI0BEKA K OKPY’KAIOIIeH cpesie U OOIIECTBY.

EctecTBeHHO-HayuHbIE 3HAHUS, OCHOBAHHbIE HA HUX TEXHOJIOTUHU (OPMUPYIOT HOBBIA 00pa3
KU3HU. BBICOKOOOPA30BaHHBIM YEIOBEK HE MOXKET JAMCTAHIIMPOBATHCA OT (HYHIAMEHTAIBHBIX
3HaHUNA 00 OKpYXaloleM MHUpPE, He PHUCKYd OKa3aThCsi OECIOMOIIHBIM B TpodeccHOHAIbHOM
nesTenbHOCTH. JII000e MNepCreKTUBHOE HaNpaBiIeHHE MAESITEIbHOCTH YeJoBeKa MpsMO WIIU
KOCBEHHO CBSI3aHO C HOBOW MaTepHallbHON 0a30if M HOBBIMU TEXHOJOTHSMHU, M 3HAHHE UX
€CTECTBEHHO-HAaYy4YHOM CYITHOCTH — 3aKOH ycCIleXa.

EcrecTtBO3HaHnMe — HeoTheMIIEMasi COCTABIISIIOLIAS KYJIbTYPbI: OMPEENsss MUPOBO33pEHUE
YeJIOBEKa, OHO MPOHUKAET U B TYMaHUTAPHYIO CPepy, U B OOIIECTBEHHYIO KU3Hb. PalrimoHanbHbIN
€CTECTBEHHO-HAYUYHBI MeTOJ, c(opMHUpOBaBIIMICA B paMKax €CTECTBEHHBIX HaykK, oOpa3yer
€CTECTBEHHO-HAyYHYI0 KapTHHY MHUpa, Hekoe oOpazHo-puiocodckoe 0000IeHne HaydHBIX
3HAHUU.

OcHOBY ecTecTBO3HaHUs NMPEACTaBIAET PU3NKA — HayKa O IPUPOJE, U3ydarolas Haubosee
Ba)XKHBbIC SIBIICHUS, 3aKOHBI W CBOICTBa MarepHalbHOrO MHupa. B ¢usnke ycTaHaBIMBalOTCA
YHUBEPCAJIbHBIE 3aKOHBI, CIPABEIJIUBOCTh KOTOPBIX TMOATBEPKIAETCA HE TOJBKO B 3EMHBIX
YCIIOBUSIX U B OKOJIO3EMHBIX MPOCTPAHCTBAX, HO U BO Bcell Beenennoil. B aTom 3akitoyaercs oquH
U3 CYIECTBEHHBIX MPU3HAKOB (U3MKU Kak (yHIaMeHTalbHON Hayku. dusmka 3aHuMaeT ocoboe
MECTO CPEJId €CTECTBEHHBIX HAYK, [I03TOMY €€ IPUHATO CUYUTATh JIUJIEPOM €CTECTBO3HAHUS.

EcTecTBO3HaHME Kak Hayka O SIBJICHUSX M 3aKOHAX MPHUPOABI BKIIOYACT TAKXKE OAHY W3
BOKHENIIUX OTPACIIEN — XUMHIO.

XuMuss — Hayka O BeIecTBaX, HMX COCTaBe, CTPOEHUH, CBOWCTBaxX, Mpoleccax
MpPEBpAIICHUS, HCIONb30BAHUM 3aKOHOB XHMMHHM B NPAKTUYECKOW MAESITENbHOCTH JIONEH, B
CO3/IaHUU HOBBIX MaTepUasoB.

buonorus — coctaBHast 4acTh €CTECTBO3HAHUSA. DTO HayKa O KMBOU mpupoje. OHa u3yyaer
pacTUTENBHBIN, )KUBOTHBI MHUP M YEJIOBEKA, UCTIOIB3Ysl KaK COOCTBEHHBIE METOJIbI, TAK M METOJIbI
JIPYTUX HayK, B YaCTHOCTH (U3MKH, XMUMHU M MaTeMaTUKU: HAOIIONEHUS, SKCIEPUMEHTHI,
WCCJIEIOBAHUSI C TIOMOIIBIO CBETOBOTO U 3JIEKTPOHHOTO MHUKPOCKOIA, 00pabOTKy CTaTUCTUYECKUX



TAHHBIX METOAAMU MaTeMaTU4ecKOHl CTaTUCTHKM U Ap. buomorus BbIABISET 3aKOHOMEPHOCTH,
MPUCYLIHME KU3HU BO BCEX €€ MPOSABICHUAX, B TOM YHUCIIe OOMEH BELIECTB, POCT, pa3MHOXKEHUE,
HaCJIeICTBEHHOCTh, N3MEHYNBOCTb, SBOJIIOLIUIO U JIP.

B mpodeccronanbHbIX 00pa30oBaTeIbHBIX OPraHU3aUAgX, PEATH3YIOIINX 00pa30BaTEIbHYIO
nmporpamMmy cpefaHero o6Omero ooOpasoBanusi B mpenenax ocBoeHus OIIOII CITO na 06aze
OCHOBHOTO 00ImIero oOpa3oBaHMs, UW3y4yaeTcs WHTETPUpPOBaHHAS YydeOHass JAWCIUILIMHA
«EctecTBo3HaHue», BKJIIOUAIOLIAs TpH paszena, obnanaronye OTHOCHUTEJIbHON
CaMOCTOATENIBHOCTBI0 M LEJIOCTHOCTBIO — «®Dusuka», «Xumus», «buonorus» — dYro He
HapylaeT IPUBBIUHYIO JOTMKY €CTECTBEHHO-HAyYHOro 00pa30BaHMsl CTYICHTOB.

[Tpu ocBoenun npodeccuit CI1O u cnenmansuocreit CIIO conuanibHO-3KOHOMHYECKOTO H
ryMaHUTapHOro mnpoduieil mpodheccHoHaNIbHOr0 00pa30BaHMs E€CTECTBO3HAHHE H3y4yaeTcs Ha
6azoBom ypoBae ®PI'OC cpemgnero oOmero oOpa3oBaHUS C y4ETOM CHEIU(PUKA OCBAaMBACMOU
npodeccuy WK CHEeLUANbHOCTH. DTO BBIPAKACTCS B COAEP)KAHUU OOyUECHMsI, KOJIMUECTBE 4acoB,
BBIJICIIIEMBIX HAa W3YUYEHHUE OTJICNIbHBIX TEM IPOTPaMMBI, IITyOWHE X OCBOCHHS O0y4YaromuMucs,
o0beMe U XapakTepe MPaKTHUYECKUX 3aHATHM, BUJAX BHEAYIUTOPHOH CaMOCTOATENBHOM paboThI
CTYJEHTOB.

B npouecce peanuzauuu conepkaHus yueOHOH AUCHUIUIMHBI «ECTECTBO3HAHUE» 3HAUUMO
n3zyueHne paszgena «Du3uka», KOTOPHI BHOCHT CYIIECTBEHHBIH BKIJIQJ B CHCTEMY 3HAaHHUU 00
OKpYXarolleM MHUpe. DTOT pa3zien SIBISETCS CUCTEMOOOPA3yIOIIUM AJIs APYTHX Pa3/esioB yueOHOH
JMCLIUIUIMHBI, TTOCKOJIBKY (PU3MUECKHe 3aKOHBI JISKAaT B OCHOBE COJCPKAHHUS KYpCOB XUMHUHU H
Oouonorun. Ilpm wu3ydeHun yueOHOro Mmarepuana IO XMMHUUM U OHMOJIOTHMH 1ielecooOpa3Ho
aKIEHTUPOBATh BHUMAaHKHE 00yJaroInXCsl Ha )KU3HEHHO BKHBIX OOBEKTaX MPUPOABI M OPTaHU3Me
yesoBeka. J1o ruzapocdepa, armochepa u 6uochepa, KOTopble paccCMaTpUBAIOTCS ¢ TOUKU 3PEHUS
XUMHUYECKHX COCTaBOB M CBOMCTB, HX 3HAYEHUS [UIsl JKU3HEAESITEIBbHOCTH JIOAEH,  3TO
COZIep’KaHue, OCBEILIAIOIIEee POJIb BAKHEHIIMX XUMHUYECKUX 3JIEMEHTOB B OpPraHU3ME YellOBEKa,
BOTIPOCHI OXPAHbI 3/I0POBbsI, TPOPHUIAKTUKN 3a00JI€BAaHUNA M BPEIHBIX NPHUBBIYEK, MOCIEICTBHMA
U3MEHEHUs Cpelbl OOMTAaHMs 4YeJOBEKa JJI 4eJOBEYECKOM LMBUWIM3AIMU. 3aMETHOE MECTO B
cofiepaHUK y4yeOHON IUCHMIUIMHBI 3aHMMAaeT y4eOHbIM Mmarepual, He TOJbKO (POPMHUPYIOIIUN
€CTECTBEHHO-HAyYHYIO0 KapTUHY MUpa y CTYJCHTOB, HO U PACKPBIBAIOIINN MPAKTHUECKOE 3HAYCHHE
€CTECTBEHHO-HAay4YHbIX 3HaAHUI BO Bcex cepax >KU3HU COBPEMEHHOIO OOIIECTBAa, B TOM UYHUCIE B
rymMaHuTapHoil cdepe. B nemom yueOnas nuciumianHa «EcTecTBo3HaHHMe», B COJEpKaHUU
KOTOPOH BEIyIIMM KOMIIOHEHTOM SIBJISIFOTCSI HAayyHbI€ 3HAHMSI M Hay4dHbIE METOAbl IO3HaHMS,
N03BOJIsIET c(hOPMUPOBATH y OOYHaAIOLIMXCS LETOCTHYIO €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
MPOOYIUTh Y HUX SMOLIMOHAIBHO-IIEHHOCTHOE OTHOIIIEHUE K U3y4aeMOMY MarepHaily, TOTOBHOCTb
K BBIOOpPY JIE€HCTBMI ONpeAeseHHON HampaBIEHHOCTH, YMEHHE KPUTHYECKHU OIIEHHBAaTh CBOM W
9qy)KH€ TEHCTBHSI U TIOCTYTIKH.

WuTerpupoBaHHoe colepaHue Y4eOHOW JMCIMIUIMHBI IO3BOJSIET IpernojaBaTelsiMm
(GU3MKM, XUMUM U OUOJIOTUM COBMECTHO OPIraHM30BaTh W3YYEHHUE €CTECTBO3HAHMS, MCIOJIb3Ys
MMEIOIIMECs YaCTHbIE METOAMKH MPENo/aBaHusl IpeiMeTa.

N3yuenne obmeodpa3zoBarenbHOM yuyeOHOM nucuuiuiiHbl «EcTecTBO3HaHUE)» 3aBeplaeTcs
NoJIBEICHUEM HTOToB B Qopme aup(depeHInpOBaHHOIO 3adyeTa B pPaMKax MPOMEKYTOUHOM
arTecTauuu CTyIeHTOB B npouecce ocBoeHuss ocHoBHOM OIIOIT CIIO ¢ momydeHneMm cpexHero
obmiero obpazosanus (ITITKPC, ITIICC3).

MECTO YYEBHON JUCIHUATIJIMHBI B YYUEBHOM ILJIAHE

VYyeOnas aucuuminHa «EcTecTBO3HaHME» SBISETCS y4eOHBIM MPEIMETOM MO BHIOOpPY H3
oOs3arenbHON  mpeameTHOM oOmactu  «EcrectBennsie Haykm» @OI'OC  cpemgHero oo6miero
o0pa3oBaHMUs.

B npodeccrnoHanbHBIX 00pa30BaTSIBHBIX OPTaHU3ANNSX, PEATU3YIOIUX 00Pa30BaTEIIBHYIO
mporpaMMy cpenHero oomero ooOpaszoBanusi B mpenenax ocBoeHuss OIIOII CIIO na 06aze
OCHOBHOTO o00miero oOpa3oBaHusi, ydeOHas aucHuiuimHa «EcTecTBOo3HaHME» U3ydaeTcsi B



obmeobpaszoBarenpbHoM 1ukie ydeOHoro miana OIIOIT CIIO na 6a3e OCHOBHOTO OOIIIETO
o0pa3zoBaHMs ¢ MOIydYeHHeM cpeaHero odero oopazosanus (IIIIKPC, IIICC3).

B yue6nbix mianax I[MIIKPC, ITITICC3 mecto yueOHON mucuuiuinHbl «EcTecTBO3ZHAHME) —
B cocTaBe oOO0IIe00pa3oBaTeNbHBIX YYEOHBIX JUCHUIUIMH 10 BEIOOpPY, (GOPMUPYEMBIX U3
o0s3arenbHBIX mpeaMeTHbix obmacteir I'OC cpemnero obmiero obpazoBaHus, A MpodeccHit
CIIO wmm cneumansHocTeld CIIO  coorBercTByrOmero mpoduias mpodhecCHOHATBHOTO
o0OpasoBaHus.

PE3YJILTATHI OCBOEHMS YYEBHOM JUCIUILINHBI
N3y4yenune npeametHoii 00acTn «EcTecTBeHHbIE HAYKH» I0JIKHO 00eCIeYnTh:

e CdopMHPOBAaHHOCTH OCHOB LIEIOCTHON HAyYHON KapTUHBI MHPA;

e @opMHpOBaHUE IIOHMMAHMs BIUSHUS €CTECTBEHHBIX HAyK Ha OKPYXAlOLIyl0 Cpeny,
HKOHOMMYECKYIO, TEXHOJOTUYECKYIO, COLIMATIBHYIO M 3TUYECKYIO chepy NesITeIbHOCTH YEI0BEeKa;

e (Coznmanue yciOBWM [l Pa3BUTUS HABBHIKOB YueOHOM, MPOEKTHO-HCCIIEN0BATENbCKOMH,
TBOPUYECKOH J1eATEIbHOCTH, MOTUBALIMU O0yYAIOIINXCA K CaMOPa3BUTHIO;

e CdopmupoBaHHOCTH YMEHUI aHATM3UPOBATH, OLICHUBATD, POBEPATH HA JTOCTOBEPHOCTh U
00001aTh HAYYHYIO HH(OPMAIIHIO;

e CdopMupoBaHHOCT,  HABBIKOB  0e30macHOil  paboThl  BO  BpeMsi  IPOEKTHO-
HCCIIEIOBATENIbCKON M AKCIEPUMEHTAJIbHON JESTEIbHOCTH, IPU HCIIOIb30BaHUH J1AOOPaTOPHOTO
o0opymoBaHusI.

OcBoenne conepkanus yuyeOHOW naucuuruinHbl «EcTecTBO3HaHMe» obOecriednBacT

JOCTH)KEHHE CTYACHTaMU CJIEAYIOIIUX PE3yJIbTaTOB.
B xo1e ocBoeHusi Kypca y 00y4aomuxcsi 10J1KHbI ObITh ¢(pOPMUPOBAHBI CJIeAYIOLIHE

o0menpodgeccuoHAIbHbIE KOMIIETEHIIUH:

OK 3 Pemate mpo0Gnembl, OLleHMBaTh PUCKM M NPUHUMATH PEIICHUs B HECTaHIApTHBIX
CUTYalMsIX.
OK 4 OcylecTBiIATh TOMCK, aHalIM3 M OLEHKY HWH(pOpMaluu, HEOOXOOUMON s

MMOCTAaHOBKM U pEIIeHUs TPOPEeCCHOHANBHBIX 3ada4d, MNpPOoPEeCcCHOHATBLHOTO U
JUYHOCTHOTO PA3BUTHSI.

OK9 OpueHTHPOBaThCS B YCJIOBHUSX 4YacTOM CMEHBI TEXHOJIOTMH B NpodeccHOoHaIbHON
JESITEIbHOCTH.

OK 11 Hcnonp3oBarh B npodeccoHaIbHON AESITEIbHOCTH YMEHUS U 3HaHUS, MOJTYYEHHbIE
O0y4JarolIMMHCSA B XOJ€ OCBOCHMsI Y4eOHBIX MPEAMETOB M NPOQPHIBHBIX yUEOHBIX
IIPEIMETOB (peepanbHOro rOCyIapCTBEHHOTO 00pa3oBaTeILHOIO

CTaHgapTa CpeaHeTro 06H_ICFO 06p2130B8.HI/I$I.

B pe3ysbTare npoxoxkaeHust AMCUUIIMHBI 00y4AIOLIUICH JOJIKEeH:

yMeThb:

-OPHUEHTHUPOBATbCSI B COBPEMEHHBIX  HAy4HbIX  IOHATUAX W HMHpOpMAIHH
€CTECTBEHHOHAYYHOTO COZIEP KaHMSI;

-paboTaTh ¢ €CTeCTBEHHOHAY4YHOM HMH(OpMalMen: BialeTh METO/IaMU MOUCKA, BBIICNATH
CMBICIIOBYIO OCHOBY M OILI€HMBATh JTOCTOBEPHOCTh HH(POPMALIUY;

-HMCII0JIb30BaTh €CTECTBEHHOHAayUHbIE 3HAHMS B MOBCEIHEBHOW XU3HU JJIsi oOecredeHus
0€30MaCHOCTH KHU3HEEATETbHOCTH, OXPAHBI 3/I0POBbs, OKPY>KalOIIel Cpe/ibl, SHEprocoepekeHus;

3HATh:

- OCHOBHBIE HayKH O MPUPOJIE, UX OOIIHOCTH U OTIUYHS;

-€CTE€CTBEHHOHAYYHbII METO/ IO3HAHUS U €r0 COCTABIISIOIINE;

-€IMHCTBO 3aKOHOB ITPUPOJIbI BO BeeneHHol;



-B3aMMOCBSI3b MEX/1y HAyYHBIMH OTKPBITHUSIMH U Pa3BUTHEM TEXHUKH U TEXHOJIOTHH;

-BKJIaJ] BEJIMKUX YYCHBIX B ()OPMHPOBAHHE COBPEMEHHOH €CTECTBEHHOHAYYHON KapTHUHBI
MHpa.

Pacmmpenne meneit u 3amay  u3ydeHus ydeOHoro mpeamera «EcrecTBo3HaHHE»
OCYLIECTBIIICTCS 3a CYET BBEOCHHUSA <ATHOKYJIBTYPHOH COCTABJSIOLIEil  colep:KaHUs
o0pa3oBaHMs» C IIETbI0 BOCIUTAHHUS YBOKUTEIHHOTO OTHOLICHUS K KYIBTYpe KOMH Hapoja,
pa3BUTHUS TTO3HABATEIBHOIO HMHTEpPECa BOCIUTAHHUKOB, PACIIMPEHHsI KPYro3opa, BOCIHTAHUS
TOPJIOCTH 3a CBOIO MaJyI0 POAWHY (B COOTBETCTBUH C MHCTPYKTUBHBIM IHCbMOM YIIPaBICHUS IO
HAJ[30py ¥ KOHTPOIO B cdepe obpasoBanus MuHucrepcrBa odpasoBanus Pecryonmuku Komu ot
11.03.2014 . Ne 03-05/1 «O peanu3anuu O>THOKYJIBTYPHOW COCTABJISIIOIIEH CONEpKAHUS
oOpa3oBaHMs mporpamm o0Iiero oOpa3oBaHUs»). DTHOKYIBTYpHAs COCTABIIIOIAS COJACPIKAHUS
0o0pa3oBaHMsl IIPEJCTABIECHA CIEAYIOUIMMHU JIUJIAKTUYECKUMHU eIUHULAMU (8 codepoicanuu
npocpaMMbl 8blOENIEHA KYPCUBOM):

IOKK: Ilpouzsoocmeo snexkmpuuecmea na meppumopuu Pecnyonruxu Komu.

IOKK: Hcmounuxku paouoakmuenozo uziyienus Ha meppumopuu Pecnyonruxu Komu.

OKK: Ilpupoousie boeamcmea Pecnyonuxku Komu- knadesv mabnuysvt Menoeneesa.

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

OKK: Hcmounuku conu 6 Pecnyonuxe.

OKK: Boxcumvl Tumanckoti npoguHyuu — O2POMHBIU UCMOYHUK Cblpbs 0N NOJYYeHUs
anmomunus 8 Pecnyonuxe Komu.

OKK: Ilpupoousvie ucmounuxu y2nes000po0os- ochosa sxkonomuku Pecnyonuxu Komu.

OKK: Cumyayus cocmosanus npoonemol 3apaxceruss BUY u CITH/[OM 6 Pecnyonuxe Komu.

IOKK: Ucmounuxu mymayui ¢ Pecnybnuxe Komu.

OKK: [Ilpupoousie 3anoseonmuxku u 3axkasHuku 6 Pecnybnuxe- ocHosa coxpaHenus
buopasnoobpaszusi.

OKK: buocghepuwiii Hayuonanvusiii napx «F02e10 Bay docmosnue Pecnyonuxu Kowu.

«'mMHa3uUeckuif KOMIIOHEHT» B palodeil mporpaMMe IpeiCTaBlIe€H pacIIUpEeHUEM
MIPOrpaMMHOT0 Marepuasa HalpaBiIeHHbIN Ha (opMupoBaHue:l) cnocoOHOCTH aHANM3UPOBATh U
OOBEKTUBHO OLICHHWBATh JKU3HEHHBIC CHUTYyalluH, CBA3aHHbIE ¢ XMUMHEH, HaBbIKAMH O€30MacHOrO
OOpaIIeHus ¢ BEIIEeCTBAMH, MCIIOJIb3YEeMbIMU B MTOBCETHEBHON JKM3HU; 2) YMEHHS aHAJIN3UPOBAThH
U IUTAHUPOBAaTh SKOJIOIMYECKH O€30macHOe TOBEACHHE B LENAX COXPAHEHUs 3]I0pOBbS U
OKpYXalolen cpenpl; 3) TPEeACTaBICHUM O 3HAYCHWH XUMHUYECKOM HAyKd B PEIICHUU
COBPEMEHHBIX JKOJIOTUYECKUX NpolsieM, B TOM YHUCIE B MNPEAOTBPALICHUU TEXHOI'CHHBIX U
AKOJIOTHUECKHUX KaracTpod).

IIporpamma y4yHMTHIBaeT ycCJIOBHUsS OOpa30BaTelIbHOIO Ipolecca B TMMHA3UU HMCKYCCTB
(oOyueHue B MepBOl MOJOBHHE JHS 1O 00IIe00pa30BaTeIbHBIM MPEeIMETaM, BO BTOPOH MOJIOBHHE
IHS - 1O XopeorpauyeckuM JUCHUIUIMHAM; KOHIEPTHAs JAEATENIbHOCTh OOYy4arolUXCs;
racTpojiii) M IOApa3yMEBaeT TaKWe CTPAaTeTMUYECKUE HaNpaBlIeHUs Kak: oOoramieHue
(uHTerpanms), mnpobneMarusanus. B mporecce peanuzaluM  IpOrpaMMBbl - pacIiupsieTcss U
yriryOssieTcst u3y4eHne TakKuX TeM, Kak MUTheBOU pekuM apTucTtoB Oanera B Teme «Boxa», Cocras
U PacTBOPUMOCTb COJIeH KOCTHOW TKaHM B TeMax :@ «coiu (OCPOpHON KHCIOTBI», «Commy,
OpraHu3aiysi BO3AYITHOW cpenbl B TeMe «Bo3myX, XMMHUYECKHWid COCTaB» H «3arps3HeHHe
aTMOC(epHOro BO3AyXa», OCOOCHHOCTH MHUTAHUS U HOPM NHUTaHus B TeMax «benku», «Kupb»,
«YTIeBONBI», KPOME TOTO pEANM3yeTCsl SBPUCTUYCCKUI TMOIXOA depe3 CHUCTEMY 3aHATHH,
MOCBSIIEHHBIX PEIIEHUIO AKCIEPUMEHTANbHBIX 3a7ad M OpraHU3alMM IMPaKTHYECKUX padoT,
MTOMCKOBBIE TEXHOJIOTUH PEANM3YIOTCS 4depe3 paboTy C TEKCTOM M TIOMCK JOMOJHHTEITBHOU
uHGOpPMALMU 1O TPUMEHEHUIO BEIIECTB M HUX 3HAUYEHUIO B JKU3HM 4YeJOBEKa M HAPOJHOM
X03s5CTBE, OMorpadusiM y4eHBIX-XUMUKOB, B OCOOEHHOCTH PYCCKOM M COBETCKOM IIIKOJIBI, MX
BKJIQJl B Pa3BUTHHM HayKHM XUMHUHU. [IpOEKTHBIE TEXHOJOTMM pPEATU3YIOTCS 4epe3 OpraHu3aluio
CaMOCTOSITENIFHBIX TMPAKTUYECKHX pabOT W HCCIIEAOBAaHHMA, JOMAIIHETO SKcrepuMeHTa. Jlis



OpraHM3aly MIPOEKTHOM AESITeTbHOCTH MOXHO peajn30BaTh uepe3 MpuMepHbIe TeMbI pedepaToB
(oKJIanoB), MHAUBUAYAJIbHBIX IPOEKTOB, IMpe/ularaeMble OOyJalomuMcs B I1.7 HacToOsIIeH
MIPOTrpaMMBl.

Crparerust oborameHus, MpernoiaraeT BEIX0A 32 PAMKH TPAJIUIIMOHHBIX TEM U YCTAaHOBJICHUE
CBSI3eH C OPYrMMU TeMamH, nmpolieMaMy WM JAUCUUIUIMHAMU. B pamkax naHHOW cTpareruu Mbl
MOJIB3yeMCsl  METOAaMU  TBOPYECKOTO  XapakTepa —  NPOOJEMHBIMHM,  IOMCKOBBIMH,
3BPUCTUYECKUMH, UCCIEI0BATEIbCKUMH, IPOCKTHBIMU, UHTETPUPYS MPEAMETHI €CTECTBEHHOTO U
I'YMaHUTApHOI'O LIUKJIA.

COJEPXAHUE YYEFHOM JUCIIUTIINHBI
T'YMAHUTAPHBIN TPO®UIB TPOPECCUOHAJIBHOI'O OBPA3OBAHMUSI.
OU3UKA
BBenenue.

Ousuka — ¢pyHAaMeHTalIbHAs Hayka o mpupoje. EctecTBeHHO-HAyUHBIH METO]| MO3HAHMS,
€ro BO3MOYKHOCTH U IPaHULbl IPUMEHUMOCTU. EMHCTBO 3aKOHOB MPUPOABI U COCTABA BEILIECTBA
Bo Bceenennoit. Unctpykrax no Th, mpaBuia noBeneHust B KaOMHETE.

Mexanuka.

Kunemaruka. Mexannueckoe nprxenue. Cucrema orcuera. Tpaekropust aBuxeHus. [1yTs.
[lepemenienue. PaBHOMepHOe mnpsiMoiinHEWHOe aABMkeHUE. CkopocTb. OTHOCUTENBHOCTH
MEXaHUYECKOTrO JBWKECHHS. MTrHOBEHHasi CKOpPOCThb. PaBHOYCKOPEHHOE MPSMOJIMHEWHOE
nBwkeHne. Yckopenue. CBobomHoe maaeHue Ten. Jlunamuka. Macca u cuna. B3aumonericTBue
Ten. 3akoHbI JuHAMUKHU. CUiibl B IPUpPOiE. 3aKOH BCEMUPHOTO TATOTCHHS. 3aKOHBI COXpPAaHEHUS B
MexaHuke. MMmynbe Tena. 3aKkoH coxpaHeHUsl UMIynbca. PeakTuBHOE nBHKeHUE. MexaHnyeckas
pabota. MomHoCTh. Mexannueckas sueprus. Kunernaeckast sHeprusi.

JdemoncTpanuu: OTHOCUTENIBHOCTh MEXaHUYECKOTO JBUKEHUSA. 3aBUCHUMOCTb YCKOPEHUS
TeJla OT €ro0 MAacChl M CHJIbI, JEWCTBYOLIEH Ha Teno. HeBecomocTb. PeakTMBHOE IBHXKEHHE,
MOJIeNb pakeThl. MI3MeHeHne sHeprun npu COBEpIICHUH PaOOTHI.

IIpakTuyeckoe 3ansaTue: 1. MccinenoBanue 3aBUCUMOCTH CHIIBI TPEHHUSI OT BECa Tea.

OCHOBBI M0JIEKYJISIPHOH (PM3UKU U TePMOAUHAMUKHU

MonekynspHas ¢pusznuka. AToMUCTHYECKast TEOPHsI CTPOSHUS BellecTBa. Macchl U pa3Mepbl
MoJieKynl. TermoBoe IBHJKEHHE YacTUIl BellecTBa. bpoyHOBckoe IBHkKeHME. MneanbHblil Tas.
IToBepxHOCTHOE HaTsKeHMEe M cMauuBaHue. Kpucramaumueckue u aMop¢HBIE BeIlecTBa.
Tepmonnuamuka. BHyTpeHHss sHeprus. TeruioBble MalllMHbI U UX IPUMEHEHUE.

JlemoncTpanuu: J[BrxeHue OpoyHOBCKUX dacTHll. [{uddy3us. SIBneHus moBepXHOCTHOIO
HaTsDKEHUs M cMadrBaHus. Kpucranisl, amopgHble BeIeCTBa, )KUIKOKPUCTAIIINYECKUE Tea.

OCHOBBI JICKTPOAMHAMHMKH

OnexTpocraruka. BzaumozeiicTBue 3apsykeHHBIX Tel. DneKkTpuueckuil 3apsia. [loctosHHBIN
ToK. ITocTostHHBIN anekTpudeckuii Tok. Cuia TOKa, HallPsDKEHUE, AIEKTPUUECKOE CONPOTHUBIICHUE.
MaruutHoe nosne. MarHUTHOE MOJie M €ro OCHOBHBIE XapaKTEPUCTHKHU. JIEKTPOJBUTATENb.
JemoHcTpanuu: Dnexkrpuzaius ten. Pabora snexTpoasurarens.

IOKK: Ilpouzsoocmeo snekmpuuecmea na meppumopuu Pecnyonruxu Komu.

Kosie0anust 1 BOJIHBI

Mexanndeckne kojebanwsi W BoimHbL. CBoOomuble kojeOanms. Ilepmon, wactora u
amIuTyfa konebanuil. ['apmonnueckue konebanus. MexaHudeckue BOJIHBI U UX BHUJIbL. 3BYKOBBIE
BOJIHBI. YJIBTPa3BYKOBbI€ BOJHBI. YIBTPa3ByK W €ro HUCIOJb30BaHHE B MEIUIMHE M TEXHUKE.
DneKkTpoMarHuTHBIE KojeOaHus U BOIHBL. CBOOOJHBIE JIEKTPOMAarHUTHbBIE KosieOaHus. CBETOBbIE
BOJIHBL. JIMH3b1. DOpMyIIa TOHKOW JIMH3HI.

Jemoncrpanuu: KoneGaHUs MaTeMaTHMYECKOr0 M MPYKHMHHOTO MasTHUKOB. Pa3znoxeHue
6emnoro cBeta B ciekTp. OnTudeckue npudopskl.

IIpakTnuyeckue 3ansaTHA:2. V3yueHue konebaHni MaTeMaTUYECKOTO MasiTHUKA.

JJIeMeHTBbI KBAHTOBO# (pu3uKku



KBanToBwie cBolicTBa cBeta. du3uka aroma. Monenu ctpoenus aroma. Onwit Pesepdopra.
CoctaB U CTpoeHHME aTOMHOro siapa. PammoakTuBHOCTb. PanMOakTUBHBIE HU3IYYEHHS U UX
BO3/ICCTBHE HA )KUBBIE OPTaHU3MBI.

Hemoncrpauuu: ®orosnement. M3nyuenue nasepa.

IOKK: Hcmounuxu paduoakmuenozo uziyienus Ha meppumopuu Pecnyonruxu Komu.

Bcesnennas u ee 3Bosronust

Crpoenue u pazputue Beenennoil. Monens pacmmpsitoieiics Beenennoil. [Ipoucxoxaenue

Conneunoii cucrembl. CoBpeMeHHasi pU3nUecKasi KapTHHa MUPA.

XUMUA OBIIASA U HEOPTAHUYECKASA XUMUSA

Beenenue
XuMuyeckasi KapTMHa MHMpa KaK COCTaBHAas 4acThb €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa.
Ponbp XxMMuM B JKM3HU COBPEMEHHOTO 00ImecTBa. [IpumMeHenne 10CTHKEHNH COBPEMEHHON XUMUHU
B I'YMaHUTapHOMU cepe AeaTeNbHOCTH 001IecTBa.
OcHOBHbIE OHATHUS U 3aKOHBI XUMUU. [IpOCTBIE U CII0’KHBIE BEIIECTBA.
Jemouncrpanun: Habop Mozeneii aToMOB U MOJIEKYII.

IMepuonnyecknii 3akon u Ilepuoguyeckas cucrema xummnuecknx iemenTon /. U.
Menpeieesa.

OtkpeiTue Ilepuoauueckoro 3akona. llepuoanueckas cucteMa XuMHUYECKUX 37€MEHTOB /Jl.
N. MenneneeBa. 3naueHue [lepuoanueckoro 3akoHa u Ilepmoguueckoil CUCTEMBI XMMHUYECKUX
anemeHnToB /. 1. Menneneesa it pa3BUTUSL HAyKH U IOHUMAHMS XUMHUYECKON KAPTUHBI MUPA.

Jemonctpauusi: Pazniunsie hopmsel [lepronndeckoil cucTeMbl XUMHUECKUX 3JIEMEHTOB /.
. Meunpneneena.

IOKK: Ilpupoonvie boeamcmea Pecnyonuxu Komu- knadeszb mabauyvt Menoeneesa.

CTpoeHue BemecTBa

KoBanenTHast cBsi3b: HenomsipHass u noisipHas. VonHast cBsi3b. KaTuoHBl M aHUOHBI.
Mertannuueckas cBsi3b. BonoponHas cBs3b.

JemoncTpanusi: OOpasipl BELIECTB U MaTepUajioB C Pa3IMYHBIMU TUIIAMH XHUMHUYECKOU
CBSI3H.

Bona. PactBopsl

Bona B npupone, ObITy, TEXHUKE U Ha Mpou3BoAcTBe. PU3MUECKHe U XUMUYECKUE CBOWCTBA
BOJIbl. OnipecHeHue BOAbl. ArperarHble COCTOSHUSI BOJABI U €€ MEePEeX0Jibl U3 OJJHOTO arperarHoro
COCTOSIHMS B JIpYTO€.

demoncrpauus: Ouznyeckre CBOMCTBA BOAbI: TOBEPXHOCTHOE HATSKEHUE, CMAUUBAHUE.

OKK: Yucmuie 600wt [Ipunonsaprozo Ypana- boecamcmeo Pecnyonuxku Komu.

XuMHYecKHe peakuu

[TonsiTne o XxMMuueckod peakuuu. Tumbl XuMudeckux peakuuid. CKOpPOCTb peakuuu H
(dakTopbl, OT KOTOpPHIX OHa 3aBUCUT. Kiaccudukanuss HEOpraHMUECKMX COEIUHEHMH U HX
cBoiicTBa. OKCUIBI, KUCIOTHI, OCHOBaHHUs, conu. IloHarue o ruaponmse coneil. Cpena BOIHBIX
pacTBOPOB COJIEH: KUCTasA, HeUTpaibHas, menodnas. Bogopoansiii nokaszarenb pH pactBopa.

JeMoHcTpanusi: XMMUYECKUE PEAKIIMH C BBIIEJICHUEM TEIUIOTHI.

IOKK: Ucmounuxu conu 6 Pecnyonuxe.

Metanabl 1 HeMeTaJLIbI.

OO6mme (¢u3MvYecKkue © XHUMHYECKHWE CBoMcTBa MeTtayioB. Hemeramnsl.  OOmias
XapaKkTepUCTUKA DJIAaBHBIX TOATPYNI HEMETAUIOB Ha IpUMEPE TaJoreHoB. Baknelmme
COCIMHEHHUS] METAJUIOB W HEMETAJJIOB B INPUPOAE U XO3AUCTBEHHOW JESTENbHOCTH YeJIOBEKa.
Mertainsl U CIUIaBbl KaK XylA0)KECTBEHHBII MaTepual.

JemoncTpanum: B3aumoseiicTBre MeTaioB ¢ HeMeTalaMH (IIMHKa C CEpOH, alIFOMUHHUS C
fofoM), pacTBOpaMH KHCJIOT M Iuenoudedl. lopeHue wmeramnioB (LMHKA, Kele3a, MarHus) B
KUCIIOpoZe. BzaummoneicTBue a30THOM W KOHLEHTPHUPOBAHHOM CEPHOM KHCIOT C MEABIO.



IpakTuyeckne 3anatus. 3. Onpenenenue pH pacTBopa coneii. 4.B3anmosneiicTBe METAIIJIOB C
pacTBOpaMu KUCIIOT U COJICH.

OKK: Bokcumvt Tumanckou NpoSUHYUU — OCPOMHBIU UCMOYHUK CbIpbs OJisl NOJIYHUEHUS
amomunus 8 Pecnyonuxe Komu.

OPTAHMYECKASA XUMUA
Opranuveckue coeMHEHMsI

OCHOBHBIEC TOJIOKEHUSI TEOPUM CTPOCHHSI OPraHMYECKUX COoenuHeHMHA. MHorooOpasue
opraHuueckux coenuHeHuil. [lonsatue nzomepuu. Ymesonoponsl. Ilpenensusie u HenpeneIbHbIE
yIIIeBOIOpOo/ibl. Peakuyst monumepusanuu.

Kucaopoaconepsxamue opranniecKue BelecTsa

[IpencraBuTenu KUCIOPOACOAEPKALUX OPraHUYECKUX COEIMHEHUN: METUJIOBBIA U
STUJIOBBII CIIUPTHI, NIMLEPUH, YKCYCHAst KMcaoTa. JKupbl Kak cliokKHbIE 3(pUpBI. AJIKOIOJIM3M U €r0
OTpaXEHHUE B IPOU3BEACHUAX XyHAO)KECTBEHHOM JMTEparypbl M H300pa3UTENbHOIO HCKYCCTBA.
VYImeBoabl: NIIOK03a, KpaxMall, LeJUII0II03a.

A3oTconep:kamye Opranndeckue coeMHeHn st

AMuHBI, aMHUHOKHCIOTHL, Oenku. CrpoeHue u Ouonoruueckas (yHKUUsS OEJIKOB.
KauectBennas peakuuss Ha miuuepuH. L[BeTHble peakuuu OenkoB. IlmactmMaccel M BOJIOKHA.
IlonsTe o0 macTMaccax M XMMMYECKMX BOJOKHaX. HarypanbHble, CHHTETHYECKHE U
HCKYCCTBEHHbIE BOJIOKHA.

Jemoncrpanun: [lonydyeHne 3TuiIeHa U €ro B3aMMOAEHCTBHE C PacTBOPOM IIE€pMaHraHara
KaJusi, OpoMHOM BOZOH. Pa3nmuvHbIe BUIBI TJIACTMACC U BOJIOKOH.

XuMHuS 4 )KU3Hb. XHUMMS M OPraHU3M YeJI0BeKa
XUMUYECKUE DJIEMEHThl B OpraHu3me denoBeka. OpraHmdyeckue M HEOPraHUYECKUe

BemecTBa. OCHOBHBIE KM3HEHHO HEOOXOJMMBIC COCIUHCHHS: OCIKH, YIJICBOMIBI, KHPHI,
BUTAMUHBI. YTIIEBOJIbI — IJIABHBIM MCTOUHUK DHEPIHMHM OpraHu3Ma. Poib >KUpPOB B OpraHU3ME.
XosecTepuH M €ro poiib B 3I0pPOBbE YelloBeKa. MUHepaabHbIC BEMISCTBA B MPOMAYKTAX MUTAHHMSI,
nuiieBsie Jo0aBku. COanancupoBaHHoe nUTaHue. [[pupoHbIe HCTOYHUKH YTIIEBOIOPOIOB.

Xumusi B ObiTy. Boma. KadectBo Boawl. Moromme u uuctamue cpencrsa. [lpaBuna
Oe30macHOi paboThl CO cpeacTBaMU OBITOBOM XWMHUHU. PONb XMMHUECKHX 3J€MEHTOB B KU3HU
pacteHuii. YnoOpeHusi. XuMHUYeCKUE CPEACTBA 3alllUThl PACTEHUH.

Jemoncrpanun: Buabr ynoOpeHwuii.

OKK: IIpupoonvle ucmounuxu yene6000po0os- ochosa skonomuku Pecnyonuxku Komu.

BNOJIOI'us1

buonorust — coBOKYITHOCTB HayK O )KMBOW IIPUPOJIE.

Metoab! HaydHOTo nIo3HaHUs B 6uosoruu JKuBas mpuposia Kak 0ObEeKT U3y4eHHUs] OMOIOTHH.
Mertoapl uccnenoBaHus *KUBOM Hpuponabl B Ouonoruu. OmnpeaeneHue XU3HU (C MPUBICUEHUEM
Marepuana u3 paszesnoB GU3NKU U XUMHUH). YPOBHHU OpPraHU3alnU KU3HH.

JleMoHCcTpanusi: YpOBHU OpraHU3alMH KU3HU.

Kaerka

Hcropuss wusyuenuss kietku. OCHOBHBIE IOJOXKEHUS KIETOYHOM Teopun. Kierka —
CTPYKTYpHO-(YHKIMOHAIbHAS (21eMeHTapHas1) eluHuIa xu3Hu. CTpoenue kieTku. [IpokaproTsl
W DYKapuoTbl — HU3IIME M BBICHIME KIETOYHblE OpraHu3Mbl. OCHOBHBIE CTPYKTYpPHBIE
KOMITOHEHTBI KJIETKH JYKapHOT. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. buonorndeckoe 3HaueHHE
XUMHUYECKHX 5JIeMeHTOB. Heoprannueckue BemecrBa B COCTaBe KIETKU. Poib BOABI Kak
PacTBOPUTEIIL U OCHOBHOI'O KOMIIOHEHTA BHYTPEHHEH CPellbl OPraHU3MOB. YIIIEBOBI U JTUIUIBI B
kietke. Ctpoenne nomunykineotuanbix nenet JHK u PHK, AT®. Bupycol u Oakrepuodaru.
Bupyc nummynonedunura yenoseka (BUY). Ipodpunakrtuka BUY-nnpexunn.

JdemoncTpauuu: Crpoenue wmonekynsl Oenka. Crpoenme wmonekynsl JIHK. Crpoenne



KJIeTKU. CTpOEHHE KIETOK MMPOKAPHOT U 3yKapuoT. CTpoeHue BUpyca.

IIpakTnueckue 3anaTusi: 5. HalOmiomeHue KIETOK pACTEHWH H  JKUBOTHBIX IOJ
MHUKPOCKOIIOM Ha TOTOBBIX MHUKpoIpenaparax ¥ ux omnucaHue. 6. CpaBHEHHE CTPOECHHS KIIETOK
pacTeHUM U KUBOTHBIX.

IOKK: Cumyayus cocmosnus npoonemwl 3apadicenus BUY u CIIH]OM 6 Pecnyoauxe Komu.

Opranusm

Opranusm — eauHoe menoe. MuorooOpasue opranu3mMoB. OOMEH BEIIECTBOM U YHEPTUEH C
okpyxarouien cpenoi. Jlenenue kinetku. becnonoe pazmuoxkenue. [1oaoBoil mpoiecc 1 moioBoe
pasmuoxkenue. OrmiogoTBopeHue, ero Owonormueckoe 3HaueHue. Onrorenes. OOmme
MPEJICTABICHUS] O HACJIEACTBEHHOCTH W HW3MEHYMBOCTH. 3aKOHOMEPHOCTH HACJEIOBaHUS.
HacnenoBanue mnpusHakoB y uenoBeka. IlomoBele XpomocoMmbl. CLEIIEHHOE C  I10JIOM
HacnenoBanue. HacnenctBeHHble OOJIE3HM 4YENIOBEKA, MX MPUYMHBI U npoduiakThka. BrausHue
MyTareéHOB Ha opraHu3M uenoBeka. [Ipenmer, 3amaunm u Metoabl cenekuuu. [eHernueckue
3aKoHOMepHOCTH cenekiuu. Yuenue H.M. BaBunosa o neHTpax MHOrooOpasusi U MpOUCXOKACHUS
KYJIBTYPHBIX pacTeHu. buoTexHonorus, ee J0CTUKEHUS, IePCIEKTUBBI PA3BUTHSL.

Jdemoncrpanun: CriocoObl Oecronoro pasMHokeHUs. OIIOJOTBOPEHHUE y PACTEHUH U
KUBOTHBIX. MHAMBHAyallbHOE pa3BUTHE oOpraHu3Ma. HaciencTBeHHbIE OOJE3HM YeIOBEKa.
Bnusinue ankoronm3ma, HapKOMaHHMM, KypeHHUS Ha HAcleACTBEHHOCTh. Mytaruu. LleHTpbl
MHOT000PAa3usi M MPOUCXOXKACHUS KYJABTYPHBIX pacTeHuid. MickyccTBeHHbIH 0TOO0p. VccienoBanus
B 0071acTH OMOTEXHOJIOTHUH.

IIpakTnyeckue 3ansiTusi: 7. PelieHue aneMeHTapHbIX ME€HETUYECKUX 3ajad. 8. AHanu3 u
OLIEHKA STUYECKHUX aCMEKTOB PA3BUTHUS HEKOTOPBIX UCCIIEAOBAHUIN B OMOTEXHOJIOTUH.

IOKK: Ucmounuxu mymayui ¢ Pecnybnuxe Komu.

Bun

Bun, ero xputepuu. llomyasmuss kak CTPyKTypHash €OUHHUIA BHAA UM OBOJIOIHH.
Cunrernueckast teopusi sBomtonu  (CT3). JIBwkymue Cuiabl W pe3yibTaThl IBOJIOIUH.
CoxpaHeHre MHOrooOpas3us BUIOB KaK OCHOBa YCTOMUMBOroO pa3Butusi Ouocdepsl. IlpuunHbl
BBIMHpaHUsA BUAOB. buonormyeckuit mnporpecc u Ouonormyeckuil perpecc. [umoress
IIPOUCXOKICHUS JKU3HU. YCIOXKHEHHE JKMBBIX OPraHM3MOB Ha 3eMJle B IPOLECCE DBOJIOLMU.
AHTpOIIOTeHe3 U ero 3akoHoMepHOCTH. [IponcxoxkaeHne 4enoBeuecKux pac.

Jemoncrpanun: Kputepun Buzpa. /[IBuxymme cuiabsl 3BOMIOLMU. BO3HUKHOBEHHE H
MHOroo0pasue MmpucrnocodaeHuii y opranu3MoB. Penkue u ncuesaronue BUAbL. J[BUKyIIMe CUIIbI
aHTponorenesa. [IpoucxoxxieHne 4eaoBeka U 4eJI0BEUECKHUX Pac.

IIpakTnueckne 3ansaTus: 9. Onucanue ocobell Buaa 1Mo Mop(oIoruueckoMy KpUTEPHIO.
10. Anann3 1 OoLleHKa pa3INYHbIX TMIIOTE3 IPOUCXOKACHUS KU3HU.

OKK: Ilpupoousie 3anoseonuxku u 3axkasHuku 6 Pecnyonuxe- ocHoea coxpaHenus
buopasHoobpazusi.

IKOCHUCTEMBI

[Ipeamer u 3aa4u SKOJIOTHU: yUeHHE 00 SKOJOTHUECKUX (PaKTOpax, yueHHE O COOOIIeCTBax
OpraHu3MOB, y4deHue 0 Omocdepe. Dxojornyeckue (HaKTOpbl, OCOOEHHOCTH WX BO3JICHCTBHS.
Dkojoruueckas xapakrepuctuka Buja. Ilonstue o6 skomornyeckux cucremax. Llemu nuranus,
Tpoduueckue ypoBHH. buochepa — miobanbHas skocucrema. Yuenue B. M. Bepnaackoro o
6uocdepe. Ponb xuBbIX opranuzmMoB B Ouocdepe. Hoocdepa. buomacca. buonornyeckuii
KpYyroBOpOT (Ha mpUMepe KpyroBopora yriepoaa). OCoOGeHHOCTH arpo3KOCUCTEM (arpolieHO30B).

JeMoHcTpanun: MeXBHUIOBBIE OTHOLIEHUS: MAPa3UTU3M, XHUIIHUYECTBO, KOHKYPEHIIMS,
cuMOmo3. SIpycHocTh pactutenbHOro coodmectBa. KpyroBopor yriepoma B Oumocdepe.
3anoBeHUKH U 3aKa3HuKU Poccuu.

IpakTuyeckune 3ansaTus: 11. CocrtaBieHue cxeM Iepeaadd BEMIECTB W dHEpruu (Iienei
nuTanus). 12. AHanu3 U OIleHKa MOCIeICTBUM COOCTBEHHOM JIEATENHHOCTH B OKpYKAIOIIIEel cpee,
100abHBIX SKOJIOTHYECKUX MPOOJIEM U MyTEeH UX peleHusl.



Ikcekypenn: EcTecTBeHHBIC M HCKYCCTBEHHBIE SKOCHCTEMBI.
OKK: buocghepuwiii Hayuonanvusiii napx «F02e10 Bay docmosnue Pecnybnuxu Kowu.

IIpumepHblie TeMbl pedepaToB (10KJIA/10B), HHAMBUAYAJIbHBIX IPOEKTOB A5
CaMOCTOSITEJILHOM padoThl HA BHIOOP:

* Marepus, ¢OpMBI €€ ABIKEHHS U CYILECTBOBAHUSI.

* [IepBriit pycckuii akagemuk M. B. JIoMmoHOCOB.

* [{BeTOMY3BIKA.

» ®u3nKa B COBPEMEHHOM LIUPKE.

» du3nyecKre METObl UCCIIEA0BAaHUS IAMATHUKOB HCTOPUH, APXUTEKTYPhl U IPOU3BEICHUN
HCKYCCTBA.

* bruorexHoorus ¥ reHHas nHxxeHepus — rtexHoaoruu XXI Beka.

* HanoTexHo0rust Kak MpUOPUTETHOE HAIIPABJICHUE PAa3BUTHUS HAYKU U IIPOU3BO/CTBA B
Pocculickon ®@enepanun.

» OxpaHa OKpyXarolen cpesibl 0T XUMUYECKOTO 3arps3HEHUS.

* PacTBOpBI BOKpYT HaCc.

* YcTpaHeHue KECTKOCTH BOJbI HA MPOMBILUICHHBIX MIPEANPUATUSIX.

* YI1eBOIbl U UX POJIb B JKMBOM IPUPO/IE.

* JKupbl KaKk NpOAYKT MUTAHUSI © XUMUYECKOE ChIPhE.

* CpeacTBa TUTHEHbBI HA OCHOBE KUCIIOPOJCOAEPKAIIUX OPIraHUYECKUX COSAMHEHUH.

* CHHTETUYECKHE MOIOIIHME CPEACTBA: JOCTOMHCTBA U HEJOCTATKHU.

* Jledpunut Oenka B MUIIEBHIX MPOAYKTAX M €r0 IPEOI0JICHUE B paMKax II00abHOMI
MIPOJIOBOJILCTBEHHOW ITPOrPaMMBI.

* B. . BepnHanckwii u ero yuenue o 6uocgepe.

» Okpy>Karolasi 4eJoBeKa cpe/ia U €€ KOMIIOHEHTBI: Pa3INyHbIe B3MVISIIbI HA OJHY MIPOOIIEMY.

* [Tonynsauust kak equHUIA OUOIOTHYECKON IBOJIIOLINU.

» CoBpeMeHHbI€ B3MJIAIbI HA OMOJIOTHYECKYIO ABOJIOLIHUIO.

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

* Cpenbl 0OUTaHMS OPraHU3MOB: IPUUMHBI PA3HOOOPaA3HS.



TEMATHYECKOE IINTAHUPOBAHHUE

[lpu  peanmuzanuu  comepkaHus  0OMIEOOpPA30BATEIILHOW  YU4EOHOH  TUCIUILTHHBI
«EcrectBo3nanue» B npenenax ocsoenust OIIOIT CITO Ha 6a3e 0cHOBHOTO 00IIEero 00pa3oBaHuUs
¢ monydeHueMm cpemaHero oomero oo6pazoBanus (ITIIKPC, TIIICC3) makcumanbHas ydeOHas

Harpy3ka oOy4Jaromuxcsi COCTaBIIseT:

no creruansHocTaM CIIO  connanbHO-9KOHOMHYECKOTO M T'YMaHHUTApHOTO Mpoduiei
npodeccruoHanbHoro obpazoBanuss — 108 waca, U3 HUX oOs3arenbHas ayAUTOpHAsl Harpyska
00y4aroImuXcsl, BKJIFOYAsi MPAKTUUSCKHUE 3aHATHs, — /2 4aca, BHEAyIUTOPHAs CaAMOCTOSITENIbHAs

pabota cTyneHToB — 36 4acos.

TEMATUYECKUM ILJIAH

Conep:xanne o0yueHust

KosmnuyecTBo 4acoB mo
TYMAHUTAPHOMY NPOQHIII0

OU3UKA
Ayoumopnvie 3anamus 24
Beenenue 1
MexaHuka 6
OCHOBBI MOJIEKYJIIPHO#N (DU3UKH U TEPMOAMHAMUKH 4
OCHOBBI JIEKTPOIMHAMHUKHI 4
Konebanus 1 BOJHBI 5
DneMeHTHl KBaHTOBOW (hM3UKH 2
Bcenennas u ee 3BOIOIUS 2
BueaynutopHasi camocrosiTesibHasi pabora.
[ToaroToBKa yCTHBIX BBICTYIUIEHHM, 3CC€, HOKIAIO0B, 12
pedeparos, WHIMBU1yaJIbHOTO MIPOEKTa c
WCIIOJIb30BAaHUEM ITU(POBBIX TEXHOJOTUH, IKCKYPCHUH H
ap.
UTOT'O 36
XUMMUA
Ayoumopnsie 3anamus 24
Benenne. OcHOBHBICE TOHSATHS ¥ 3aKOHBI XHMUHU. 1
WHCTpyKTaX MO TeXHHKEe 0e30MacHOCTU U MOBEACHUS B
KaOuHeTe.
[leppoguuecknii 3akOH M CHCTEMAa XHUMHYECKUX 2
anemenToB /.M. Mennaeneera
CrpoeHue BelecTa 2
Bona. PactBopsr. 2
XUMHUYECKUE PEAKIINH. 2
Knaccudukanuss HEOpraHMYecKMX COEIMHEHUN M HX 3
OCHOBHBIE CBOMCTBA.
Meramibl 1 HEeMETaJUTbL. 2




OcHOBHBIE TOHATHS OPraHUYECKOW XUMHUU U TEOPHS
CTPOEHUS OPraHUYECKUX COCIUHECHUM.

Kucnopozaconepxaiiue opraHuuecKiue COCANHCHNUSI.

A3oTcoepxaiiye OpraHuyYecKue COETUHEHUSI.
ITonumepsr.
XvUMHS W OpraHu3M 4eJoBeKa. YIIEBOAOPOAbI U HX 2
MPUPOTHBIC UCTOYHHUKH.
XuMHS ¥ )KU3Hb. XUMHUS B OBITY. 2
BueaynuTopHas caMocTosiTeIbHAs padoTa.

IlogroroBka yCTHBIX BBICTYIUICHHM, 3CC€, HOKJIAIO0B, 12
pedeparos, WUHIUBUAYAIBHOTO POEKTa c
UCIIONBb30BaHUEM HHU(DPOBBIX TEXHOJOTHH, SKCKYPCHH U
Ap.
Hroro 36

BUOJIOI'us1
Ayoumopnvie 3anamus 24
Benenue. buonorus- COBOKYNHOCTh HayK O >KHUBOH 1
npupose. MeTombl HaydHOTO IO3HAHUS B OWOJIOTHH.
HHCcTpyKTaX MO TeXHHKEe 0e30MacHOCTU U MOBEACHUS B
KaOuHeTe.
Knerxa. 4
Opraamsm. 6
Bun. 6
DKOCUCTEMBI. 6
[TpomexxyTouHast arTecranus B BUJIE 1
TG depeHIIMPOBAaHHOTO 3a4eTa.

BHeaynuTopHasi caMocTosiTeIbHAs padoTa.

[TonroToBka YCTHBIX BBICTYIUIEHUH, 3CCE, JOKJIAJOB, 12
pedeparos, WHIUBUTYaTBHOTO pPOeKTa c
UCIIONB30BaHNEM HHU(POBBIX TEXHOJOTHH, SKCKYpCUU U
Ap.
Hroro 36




KAJIEHJIAPHO-TEMATUYECKHWM IJIAH.

Ne HanmMeHoBaHue TeMBbl, pa3aeiia KoJu1-Bo yacos
azgesa
P Bceero | Ilpakr. | Kontp.
padoThI | padoThI
1. ®dusnka. 24 2 -
1. Beenenne. WHerpykrax no Tb wu mnpasunam | 1 - -
noBezicHuss B kaOuHere. dusuka — QyHIaMeHTaIbHAS
Hayka O npupone. EcCTecTBEHHO-HayyHBII  METO.
NO3HaHUS. EIWMHCTBO 3aKOHOB MpPUPOABI M COCTaBa
BeLIECTBA BO BeelleHHOM.
2. Kunemaruka. Mexanndeckoe nsrokenue. Cucrema | 1 - -
orcuera. Tpaekropusi nsuwxkeHusa. [lyte. Ilepememenue.
PaBHOMepHOE npsiMoninHeliHOe aBUXkeHHE. CKOPOCTb.
3. OTHOCUTENBHOCTh MEXaHUYECKOTO nBkeHus. | 1 - -
MrHoBeHHas CKOPOCTb. PaBHOyckopeHHOE
npsMOJIMHeHOe JBWXeHue. YckopeHue. (CBobOogHOE
naJieHue Tell.
4, Junnamuka. Macca u cuna. B3ammopetictBue Ten. | 1 - -
3aKOHbI TUHAMHUKH.
o. Cunel B mpupoze. 3aKOH BCEMHPHOTO TAroreHus. | 1 1 -
IIpakTnyeckoe 3aHsITHE: 1. Uccnenosanue
3aBUCHUMOCTHU CHJIBI TPEHUS OT Beca Tela.
6. 3aKkoHBl COXpaHeHusi B MexaHuke. Mmmynsc Tena. | 1 - -
3aKoH COXpaHEHUS UMITYJIbca. PeakTHBHOE JIBUYKEHHUE.
7. Mexanuueckasi pabota. MomrHocts. Mexanudeckast | 1 - -
sHeprus. Kunernueckas sHeprusi.
8. MonekynspHas ~ ¢usuka.  Atomucrtuyeckas — Teopus | 1 - -
CTpOeHUs BelecTBa. Maccsl M pa3Mepbl MOJIEKYII.
9. TermioBoe ABMXKEHUE dYacTHI[ BemiecTBa. bpoyHoBckoe | 1 - -
nBIKeHne. neansHBIN Ta3.
10. [ToBepxHOCTHOE  HaTsDKEHWE W cmaduBaHue. | 1 - -
Kpucrannuyeckue 1 aMmopQHbIe BeIIeCTBa.
11. Tepmonunamuka. Baytpennsis sneprusi. Temsoseie | 1 - -
MAIluHbl U UX IPUMEHEHHE.
12. Onexkrpocraruka. BzaumopeilicTBue 3apsikeHHBIX Tel. | 1 - -




DNEeKTpUUECKU 3apsi.

13.

[ToctosiHHbId  TOK. IIOCTOSSHHBIA 3JEKTPUYECKHM TOK.

Cuna TOKa, HAIIPAKCHUC, DJICKTPUICCKOC COIIPOTUBJICHUC.

14.

MarautHoe Tmoiie. MarHuTHOE TIOJIE U €ro
OCHOBHBIC XapaKTCPHUCTHUKHU.

15.

DNeKTpoABUTaTelb, ero IPUHLUIIHATBHOE
YCTPOWCTBO, MPHUHIIUIT pabOThl U HUcMoyib3oBaHue. IKK:
Ilpouzsoocmeo  snexmpuyecmea  Ha — mMeppUMoOpuU
Pecnybnuxu Komu.

16.

Mexauunueckue koiicOanuss U BOJHBL. CBOOOMHBIE
KOJIEOaHUs.

17.

Ilepuon, wactora © aMIUIMTyga KojeOaHUIL.
apmonnyeckue konebanus. IlpakTuyeckne 3aHATUS 2.

W3ydenue xoiebaHnii MaTeMaTHYECKOTO MasiTHUKA.

18.

3BYKOBBIG BOJIHBI. yJ'IpraSBYKOBbIC BOJIHBI.
YJII)Tpa?;BYK n €10 UCII0JIb30BAHHUEC B MCIHUIIMHEC U TCXHUKE.

19.

CaetoBble BOsIHBL. JIMH3bI. DOpMYyIIa TOHKOU JIMH3HI.

20.

KBantoBeie cBoiicTBa cBera. @Dusuka aroma.
Mogenu crpoenus aroma. OnbIT Pezepdopaa.

21.

CoctaB M cTpoeHHE aTOMHOro szapa. Pemenue
BBIUMCIUTENbHBIX 3a/lad Ha KOJMYECTBO IPOTOHOB,
HEUTPOHOB U DJJIEKTPOHOB B aTOMax XHWMHUYECKUX

AJIIEMEHTOB ¢ oMol Tadmume! /.M. Menneneena.

22.

PagnoaktuBHOCTE. PaniMOakTUBHBIE HW3IYyYECHHS H
WX  BO3JICHCTBUE HAa JKUBBIE OpraHusMel. JKK:
Hcmounuku paduoakmusHo2o uziydenus Ha meppumopuu
Pecnyonuxu Komu.

23.

Crpoenue wu pasurue Bcenennoit. Mopenp
pacupsroniericsa BeeneHHoi.

24,

ITpoucxoxnenne ComHeuHol cucTteMbl. CTpoeHue
Conueunoit  cucrembl. CoBpeMmeHHas  (Qu3MUecKas
KapTUHA MUpA.

2. Xumus.

24

25.

XuMH4YecKas KapTMHAa MHpPAa KaKk COCTaBHas 4acTh
€CTECTBEHHO-HAyYHON KapTHHBI MHpa. Poias xumum B
JKU3HU COBPEMEHHOTO o0miecTBa. OCHOBHBIC TOHSTHS U

3aKOHBI XUMHH. HpOCTBIe 1 CJIOKHBIC BEIICCTBA.




26.

OTtkpbITHE [Tepuoguyeckoro 3aKOHA.
Ilepuoanyeckas cucrema XUMUYECKUX anemeHToB [I. .
Menneneesa. CBOHCTBA 3JIEMEHTOB B 3aBUCHUMOCTH OT

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

27.

3HaueHue [Tepuogmueckoro 3aKOHa u
[Teprognyeckoi CUCTEMBI XUMHUYECKHUX 3eMeHTOoB /. .
MenneneeBa. DKK: IIpupoounsie bocamcmesa Pecnyonuxu
Komu- knaoesv mabauyvt Menoeneesa.

28.

CTpOCHI/Ie BE€IICCTBA. KosanentHas CBA3b:
HEIMOJIsIpHad U IOJIsIpHas. OCHOBHBIE KJIACCHI COC,Z[I/IHGHI/II‘/'I
C JaHHBIMH BUAaMH CBA3H.

29.

Honnas CBA3b. Karnonsr n AHHOHBI.
Merannuueckasi CBSI3b. BO,I[OpOI[HaH CBsA3b. 3HAUYCHHE
JaHHbBIX BHJOB CBA3U, IIPHUMCPbBI BCIICCTB C JdaHHBIMH
BUJaMH CBA3U.

30.

Bona B nmpupome, ObITy, TeXHHKE M Ha
npou3BoacTBe. DU3NUECKHE W XHMHYECKHE CBOWMCTBA
BOJIbl. 3HAYEHHE BOJIbI, KPYTOBOPOT BOJIbI B IPHUPO/IE.

31.

OrnpecHeHue BOIbI. ArperatHble COCTOSIHUSI BOJBI U
€€ Mepexo/Ibl U3 OJHOI0 arperaTHOro COCTOSIHUS B IPYTO€.
IOKK: Yucmoie 600wvl [lpunonsproeo Ypana- 6oeamcmeo
Pecnyonuxu Komu.

32.

IlonssTHE O  XMMHYECKOM  peakuuu. Tumsl
XUMUYECKHX peakiuit. CKOpOCTh peakiuu u (PaxTopsl, OT

KOTOPBIX OHA 3aBUCHUT.

33.

Bonoponubiii mokaszarens pH pactBopa. OKK:
Hcmounuku  conu 6  Pecnybnuxe. IIpakTH4eckue
3ansaTus: 3. Onpenenenue pH pactBopa coneil.

34.

KﬂaCCH(bHKaHHH HEOPTaHNYCCKUX COCMUHEHUN U
ux cBoiictBa. [lonsatue o THApOJIN3C COJIeH.

35.

OxcHbl, KUCIOTHI, OCHOBaHUSA, COJIN. | eHeTH4ecKas

CBA3b MCXKIY KilaCCaMU HEOPTraHNYCCKUX COGJII/IHGHI/If/i.

36.

Cpena BOIHBIX pacTBOPOB  COJEH:  KHCIas,
HelTpanpHas, menoyHas. IlpakTtuyeckue 3ansaTus: 4.
B3auMonelicTBE METAIIOB € pacTBOpaMU  KHUCIOT M
coneit. OKK: boxcumvt Tumanckou nposunyuu —
O02POMHBIL UCMOYHUK CbIPbsl OJIsL NOJYYEHUS! AIIOMUHUS 8
Pecnybnuxe Kowu.




37.

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

38.

OOmiass  XapakTepucTHKa DJIABHBIX  MOATPYII
HEMETAJUIOB Ha MPHUMEPE TaJloreHoB. BakHeiuue
COCIMHEHMS METAJUIOB U HEMETAJUIOB B IIPUPOJIE.

39.

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

40.

Mmuoroobpazue OpraHMYEeCKHUX COCTUHEHHIA.
[Tonsitue n3omepuu. ['oMonOru B OpraHn4ecKoit XuMHUHU.

41.

[IpencraBurenu KHUCJIOPOACOAEPHKAIUX
OPraHUYEeCKUX COCAUHEHHMI: METUJIOBBIA M ATHJIOBBII

CIIUPTBI, INIMLEPHH, YKCYCHAs! KHCIIOTA.

42.

Kupbl Kak cinoxHble 3QUPbI. YIIIEBOIBL: IIIIOKO3a,
KpaxMaJl, 11eJUII0JI03a.

43.

A3oTconepKalue ~ OpPraHuYeCKUe  COCIUHCHUS.
AMHHBI,  aMUHOKHCIIOTHI,  Oenku.  CTpoeHue U
Ouwosnormdeckass  (GyHKOHs ~ OETKOB.  YIIICBOJIOPOJIBI.
[TpenenbHBIe W HEMpEIeTbHBIE YIIIEBOAOPOABI. Peakius
MOJTUMEPH3AITHH.

44,

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

45,

. XUMHYECKHE DJIEMEHTHl B OpTraHu3Me 4YCJIOBCKA.
OpFaHI/IquKHe U HCOPraHUMYCCKHUEC BCHICCTBA. OcHOBHEBIE
JKHN3HCHHO HeO6XOI[I/IMI:>Ie COCOIMHCHUA ! 6eJ'II(I/I, YIIICBOHI,
JKHUPbI, BATAMUHBI.

46.

MuHepanbHbBIC BEMIECTBA B IMPOJAYKTAX IUTAHUS,
numnieBble  n00aBku.  COamaHCUPOBAaHHOE  TTUTAHUE.
[Tpuponubie HCTOYHUKU YIJIEBOAOPO/IOB. I9KK:
Ilpupoonvie  ucmounuxu  yen1e6000po006-  OCHOBA
axkoHomuxu Pecnyonuxu Komu.

47.

Xumus B ObiTy. Bonma. KauectBo Bonbl. Moromue u
qucTAme cpeactBa. [IpaBmima Ge3omacHOl pabOTHI CO




CpencTBaMH OBITOBOM XUMUH.

48.

Ponp XuMHUECKHX DIIEMEHTOB B KWU3HU PACTCHUM.

VYnobpenus. XuMHUeCKHe CPEACTBA 3AILUUTHI PACTEHHM.

3. buoJsorus

24

49,

buonoruss — COBOKYNHOCTh HayK O JKHUBOH
npupoje. MeToapl HAy4HOrO IIO3HAHHUS B OHOJIOTUU
KuBas mnpupoga kak OOBEKT H3Y4YEHHUS] OHOJIOTHH.
Metonbl HccnenoBaHUS KUBOM MPUPOABI B OHUOJIOTHU.
Omnpenenenue XU3HU (C TPUBICUEHUEM Marepuana H3
pa3nenoB (GU3UKM W XUMHH). YPOBHHM OpraHU3alUU

JKHU3HU.

50.

Ucrtopust nzydenust kietku. OCHOBHBIE MOJOKEHUS

CTPYKTYPHO-
€AVHULA O KU3HU.

KJIeTouHoM  Teopun.  Kierka — —

(¢yHKUMOHANbHAS  (3JEMEHTapHas)
Crpoenmue xkietku. [IpokapuoThl U 3yKapHOTHl — HU3IIHNE

H BBICIIHEC KJICTOYHBLIC OPIraHU3MBbI.

51.

OCHOBHBIC KOMIIOHCHTBI KJICTKH

CTPYKTYpHBIE
sykapuot. IlpakTmueckme 3amsaTus: 5. HalOmonenue
KJICTOK paCTeHI/Iﬁ U JKMBOTHBLIX I1I0A MHKPOCKOIIOM Ha

TOTOBBIX MUKPOIIPENApaTax U UX ONUCAHUE.

52.

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

IIpakTHyeckue CpaBHeHue

CTPOCHHA KIICTOK paCTCHI/Iﬁ " ) KUBOTHBIX.

53.

Crpoenune nonmunykneoruassix nenei JJHK u PHK,
ATD. Bupycsl u
umMMyHoaeduuuta uenoseka (BUY).

6akrepuodaru. Bupyc
[Ipodunakruka
BUY-undpexumu. IKK: Cumyayus cocmosanusa npodiemvl

sapaxcenuss BUY u CITH/[OM 6 Pecnyonuke Komu.

54,

OpranusMm — eAMHOE LEJOE.
Obwmen
OKpYXKalOLEen CPeon.

Mmuoroo6pasue

OpTraHu3MOB. BC€OICCTBOM U BHGPTHCﬁ C

55.

Henenne  xnerku. becnonoe  pa3MHOXEHHE.

[TonoBoli  mpomecc M MOJOBOE  Pa3MHOYKEHUE.

OMmI010TBOPEHHUE, €r0 OHOIOTHYECKOE 3HAYCHHUE.

56.

OH”Torenes. O61mue MPEICTABICHUS 0
HACJICICTBEHHOCTH W W3MEHYHMBOCTH. 3aKOHOMEPHOCTH

HaCJICa0BaHUsI. HaCHGJIOBaHI/Ie IMPU3HAKOB Yy 4YCJIOBCKA.




ITonoBsie XpOMOCOMBI.

S7.

CueruieHHoe C 10JIOM HACJICJOBAHHUE.
HacnencrBennsie Oo0Ne3HM YENOBEKa, WX MPUYUHBI H
npodwmiaktuka. IlpakTuyeckue 3anstusi: 7. Pemenue

SJICMCHTAPHBIX TCHCTUUYCCKUX 3a/1a4.

58.

BrnusHue MyTareHoB Ha OpraHu3M 4eJOBEKa.
[Ipenmer, 3agaun W MeETOABI CelICKUMH. |eHeTHYecKue
3aKOHOMEpHOCTH ceniekuuu. Yuenue H.M. BaBuioBa o
IIEHTpaX MHOT000pa3usi W MPOUCXOKIACHHUS KYIBTYPHBIX
pacTeHuil.

59.

buortexHonorusi, ee OCTH)KEHUS, NEPCIEKTHUBbI
pa3Butus. [IpakTuyeckue 3ansiTusi: 8. AHAJIN3 U OLIEHKA
STUYECKUX ACTIEKTOB Pa3BUTHsI HEKOTOPBIX MCCIIETOBAHUIA
B Ouworexnonoruu. IKK: Hcmounuku mymayuii 6

Pecnybauxe Komu.

60.

Bun, ero kpurepun. [lonmynsauus kak CTpyKTypHas
enuHuia Bunaa u sBomounu. llpakrudyeckue 3ansaTus: 9.
Onucanme ocobeit Buaa 1o  MOpP(OIOrHYECKOMY
KPUTEPHUIO.

61.

Pa3sutne ABOJIIOLIMOHHBIX MPEICTABICHUM.
OcHoBHBIE dTanbl  (GOPMHUPOBAHUS  IBOJIIOIIMOHHBIX
npeacraBieHnii. CHHTETHYECKAass TEOpHUs  HBOJIIOIUH
(CT2).

62.

JIBikyme CWJIBI M Pe3yNbTaThl  JBOJIOLUU.
CoxpaHeHre  MHOrooOpa3usi  BHJIOB Kak  OCHOBa
YCTOHYMBOTO pa3BUTHS OHOChEpHI.

63.

IIprurHBl  BBIMHpaHHMS BUIOB. bHOIOrMYECKHUI
nporpecc u 6uonornueckuit perpecc. IKK: Ilpupoonvie
3anoeoHuxu u 3akasHuxu 6 Pecnybnuxe- ocHosa

coxpaHnenust 6UopazHooopasusl.

64.

I'mnore3sl NPOMCXOXKIEHUS JKU3HU. YCIIOKHEHUE
JKUBBIX OPraHU3MOB Ha 3€MJIE B IPOLIECCE DBOJIIOIMM.
IIpakTnyeckne 3anmsitusi: 10. AHamu3 M OLEHKa
Pa3IMYHBIX THIIOTE3 IPOUCX0XKIACHUS KU3HU.

65.

AHTpOIIOreHes u ero 3aKOHOMEPHOCTH.
[Tpoucxoxnenue YeJI0BEYECKHUX pac. Kputnka
COLMAJIBHOIO JAPBUHU3MA.

66.

[lpeamer W 3agayMm  OSKOJOTHH: y4YeHHE 00
JKOJIOTHYECKUX (pakTOopax, ydeHHe o cooOmecTBax




OpraHu3MoB,  y4eHue o  Ouocdepe. OcHOBBI
HKOJIOTUYECKOTO MUPOBO33PEHUSI.
67. Okonoruueckue  (akropel, ocobeHHOCTH  uX |1 - -
BO3/CHCcTBHS. UepThl pa3udus U CXOJICTBA €CTECTBEHHBIX
OMOTeOIeHO30B ¥ HMCKYCCTBEHHBIX (B TOM 4HCIE
arporeHo30B). IJKCKypCHM: EcrectBennbie u
HCKYCCTBEHHBIE SKOCUCTEMBI.
68. DKosoruyeckas xapakrepuctrka Buaa. [lonarue o6 | 1 - -
9KOJIOTUYECKUX CHCTEMaXx.
69. Lemnu MUTaHUs, TpoduyecKue ypoBHH. | 1 1 -
DOHepreTuyecKkoe CcoAepkKaHhue B  LENsAX [UTaHUs.
IIpaktuyeckne 3anarusi: 11. CocraBieHue cxem
nepeayy BeIleCcTB U YHEPTuu (Lienel MUTaHus).
70. buocthepa — miobanbHast skocucrema. Yuenue B. | 1 - -
. Bepnanckoro o 6uocdepe. Posb :KUBBIX OPraHnu3MOB B
ouocdepe. buomacca. Hoocdepa, ee dynyiee.
71. buonornueckuit  kpyroopor  (Ha  mpumepe | 1 1 -
KpyroBopoTa  yrjiepoja, a3oTa, Cepbl). 3HaueHue
KpyroBopota BemecTB B mnpupoae. IIpakTuuyeckue
3aHaTUA: 12, AHanM3 W OIEHKAa MOCIEACTBUMN
COOCTBEHHOM JESATEIBLHOCTH B OKpYXalolleH cpere,
IO0ANBHBIX  JKOJIOTHYECKHX TIPOOJIeM W MyTeH WX
pemenusi. OKK: buocgepmuviii HayuonanvHwvlii napk
«FOev10 Bay oocmosinue Pecnyonuxu Komu.
72. [TpomexxyTouHasi aTrTecTalsi B BUAE KOHTpPOJIbHOH | 1 - 1
paboTHI.
OBILIHNH utor 72 12 1
IlepedyeHb caMOCTOSATEIBLHBIX PA0OT MO TUCHUILINHE
52.02.01 «HAckyccrBo 6asera» u 52.02.02. «McKyccTBO TaHIa»
V1.01.06 «kEctecTBo3nanue» u 0/1.02.01.06 «EcrecTBO3HAHME)
u3 pacuera /2 yaca Ha 1 rog o0yuenust
Ne HaumeHnoBaHue Tembl, CaMocTosiTeNbHBIE Pa0OTHI
azaesa azgesa
P P Buner pabot Komnnue ®opmel
CTBO KOHTPOJIS
4acoB
1. ®usuxa.
1. Beenenue. Hamwmcare cooOmenue o | 1 3amuTa




HNuctpykrtax no Tbhb m
IpaBWjiaM IIOBEJIEHUS B
kabunere. @Puzuka —
byHnameHTanpHas Hayka
0 pPUPOJIE.
EcTecTBeHHO-Hay4YHBIN

METOA MO3HAHMSL.
Enuncreo 3aKOHOB
OpUpoOabl M COCTaBa
BelECTBA BO BeelleHHOM.

SJIMHCTBE
MPUPOJIBI

n

3aKOHOB
COCTaBy

BelllecTBa BO BceeHHOM.

COOOIIIEHUI.

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

nBikeHue. CKOpOCTb.

OTHOCHUTEIHLHOCTD
MEXaHHUYECKOTO
IBUKCHHS. MTHOBEHHAs
CKOPOCT.
PaBHOyCcKOpEHHOE
MIPSMOJIMHEVHOE
JIBUKEHUE.  YCKOpPEHHE.
CB00OOIHOE IaZiCHUE TEI.

Hamucare 3cce mo Teme:

«CB00OOIHOE TTaZIEHUE TET

[IpencraBienn
€ 3cce Ha
o0CyXIeHHE.

Jnnamuka. Macca
U cuia. Bzaumoneiictue
TeJI. 3aKOHBI JTUHAMUKH.

Cunel B mpupoze.

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

TPCHUA OT BECa TCJIA.

3aK0HBI
COXpaHEHUs B MEXaHUKE.

Umnynsc Tena. 3akoH




COXpAaHEHUSI HUMIYIbCA.
PeakTuBHOE NBUKEHHUE.

MexaHnnueckas
pabora. MomHOCTb.
Mexanuueckass 3HEpPrus.

Kunernueckas sneprusi.

MornexynsapHas (Qu3HMKa.
ATtomucTHYeCKas TEopus
CTpOEHUs BEIIIECTBA.
Maccsl  u  pa3mepbl

MOJIEKY.

HpOBeCTI/I HCCICO0OBAaHUC
Ha npeamMeET HU3Yy4YCHUSA
CTPOCHUA aroma,
NEPUOANYIHOCTHU

HN3MCHCHHS XapaKTCPUCTUK
C y4eTOM TMMOJIYYCHHBIX

dbopmyn.

Cnenatb
BBIBOJBI O
MePUOTUIHOCT
M CBOMCTB

DJICMCHTOB.

TenmoBoe JABHIKXCHHC
qacTun BCIICCTBA.
BpOYHOBCKOG JABHXKCHUC.

WUneanpHblii ras.

10.

[ToBepxHOCTHOE
HaTsHKEHUE u
CMauMBaHHE.
Kpucrannuueckue u
amop(HBbIe BEIIECTRA.

[TpuBecT HE MeHee JAECITH
PUMEPOB aMOP(PHBIX TET U
KPHUCTAJLIOB.

3auer 110
pabore.

11.

TepmoguHamuka.
BuyTpeHHsis  sHeprus.
TertoBble MalIMHBI U UX

IIPUMEHEHHE.

12.

DneKTpocTaThKa.
BzaumoneiictBue
3apSHKCHHBIX Te.

DNeKTpUIECKUi 3aps.

Coobmenne Ha Temy: «Uto
TaKo€ OJJIEKTPOCTaTUKa U
Kak ¢ Hell 00pOThCSI»

Ananus
MPAKTUYECKUX
PEKOMEH Talnit

10 TEMC.

13.

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

14.

MaruutHoe moiIe.
MaruutHoe 1one U ero
OCHOBHEIE




XapaKTePUCTUKH.

15.

DNeKTpOIBUTATENb,
ero MPUHIIAITAATEHOE
YCTPOMCTBO,  IPUHLHII
paboThI u
ucnons3zoBanue. IKK:
Ilpouzeoocmeo
eKmpuiecmsa Ha
meppumopuu

Pecnybnuxu Komu.

16.

Mexanndeckue
KojIe0aHUsI W  BOJIHEL
CB00OOIHEIE KOJIEOAHU.

17.

[lepuon, yactora u
aMIUIUTyAa  KoJeOaHUM.
l'apmonuueckue
KoJeOaHus.
IIpakTH4yeckue
3aHATHA:2.  3yueHue
KonebaHui
MaTeMaTH4eCKOro

MasTHHKA.

Hamwmcare cooOmieHue o
TapMOHUYHBIX KOJICOAHMSIX.
[IpuBecTn mpumMepsI.

3amura
MOJTYYCHHBIX
JAHHBIX.

18.

3BYKOBBIE  BOJIHBI.
VYABTpa3BYKOBBIE BOJIHBI.
VYabrpasByk 151 €ro
UCIIOJIb30BaHUE B
MEIUIUHE U TEXHHUKE.

19.

CBeTOBEIE  BOJHEL.
JInn3el. @opMyna TOHKOU

JIMH3BI.

Co3nare TMPE3CHTAINIO 10
TeMe «JIMH3EL Oukwn.
Bbuosoruyeckoe 3HadyeHwue

JIUH3»

BeicTymuienne
C
IIpe3eHTalueN.

20.

KBanToBbie
cBoiicTBa cBeTa. Du3HnKa
aroma. Mopenu cTpoeHus

aroma. OnbIT
Peszepdopna.

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

JemoHcTpamm
sl TOJTyY€HHOMN
MOJIEJIN Ha
JIEMOHCTPAIIO

HHOM CTOJIC.

21.

CocraB u cTpoeHHe
aToMHOro snipa. Pemenne
BBIYUCIUTENBHBIX  3a/1a4y
Ha KOJIMYECTBO

BreimoaHuTh

BBIUMCIIMTEIbHBIE  3aJa4u
Ha [peaMeT KOJIMYECTBA
MIPOTOHOB, HEUTPOHOB U

3auer
pacyeTHOU
3a7a4u.




IIPOTOHOB, HEUTPOHOB U
ANIEKTPOHOB B aromax
XUMHYECKUX 3JIEMEHTOB
C TOMOIIBIO  TaOIUIIBI
J.N. Menneneena.

ANIEKTPOHOB y
IIPOU3BOJIBHBIX 5
DIIEMEHTOB.

22.

PagnoakTnBHOCTE.
PagnoakTuBHEIC
U3ITYy4CHUS u 150:¢
BO3JCHCTBHE Ha JKUBBIC
OpraHU3MBbl. IOKK:
Hcmounuku
PAOUOAKMUBHO20
U3NY4eHus Ha
meppumopuu
Pecnyonuxu Komu.

Hammcarp coobmienne Ha
TEMY: «McTouyHMKHN
PaaOAKTUBHOTO
U3JIyYCHHUS] HA TEPPUTOPUHU
Pecniyonuku Komu.»

BeicTymuienue
C
COOOIICHUEM.

23.

Crpoenue u
pasButue  BceneHHom.
Mopnenb
paclIApAOIEnCs
Bcenennoid.

24,

[Ipoucxoxaenue
ConHeuHol CHCTEMEL.
Crpoenne  ConmHeuHOU
cucrteMbl. CoBpeMeHHas
buznueckas KapTHHA
Mupa.

HapI/ICOBaTL COBPCMCHHYIO
MOACIIb COJIHEUHOM
CHCTEMBI ¢ 0003HAUCHUSIMH
IIJTaHCT.

JlemoHcTpamu
s
UJUTFOCTpALui.

2. Xumus.

25.

Xumuueckas
KapTMHa  MHpa  Kak
COCTaBHas 4acThb
€CTECTBEHHO-HAYYHOH
KapTuHbl mupa. Poib
XUMHUHI B AKU3ZHU
COBPEMEHHOTO
obmectBa.  OCHOBHBIE
MOHATUSI W 3aKOHBI
xumuu.  IIpocteie m

CJIO’KHBIC BE€IICCTBA.

26.

OTtkpsITHE
[Iepnogmyeckoro 3aKoHa.
[lepnonnueckas cucrema

Hanwucare noknan Ha Temy:
«buorpadus, Ku3Hb U

JIeATEeIIbHOCTh ..

[TyGnuunoe
BBICTYIIJICHUC




XUMHYECKUX DIIEMEHTOB
. W. MeHnngeneesa.
CBoliCTBa D3JIEMEHTOB B
3aBHCUMOCTH oT
MOJIOKEHHUST B TaOiuIle,

[UKJIAYHOCTHL CBOMUCTB.

Meneneesay

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 COCOUHEHHU C

JaHHBIMU BHUJJaMU CBs3H.

29.

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

30.

Boma B mpupozne,
ObITy, TEXHHKE U Ha
MIPOU3BOJICTBE.
dusznueckue u
XMMHYECKHE  CBOMCTIBa
BOALI. 3HAYCHHE BOIBI,
KpPyrOBOpOT  BOABI B
MIpUpPOJIE.

Hapucosarb

KpyroBOpOT

Bonbl B mpupone. Cosnarh

MOJCJIb OTOT'O ABJICHUA.

3a4yeT puCyHKa
U MOJIEJIH.

31.

OnpecHeHne BOJIBI.
ArperaTtHble  COCTOSTHUSA
BOJIBI U €€ TIEPEXObl M3




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

32.

[Tonarue 0
XAMHYECKOM  pEaKLHH.
Tumns XAMUYECKUX
peaxui. CkopocThb
peakuu U (HaKTOpHI, OT

KOTOPBIX OHA 3aBUCHUT.

Coznarp IIPE3EHTALNIO
«CKOpOCTh  XMMHMUYECKOU
peakmu U (aAKTOPHI,
OIIPENEIAIOLIUE €E»

3amura
IIpEe3CHTaLUH.

33.

Bonoponnsrit
noka3zarens pH pactBopa.
IKK: Ucmounuku conu 6
Pecnyonuxe.
IIpakTHyeckue
3aHATHUSA: 3.
Omnpenenenue pH
pacTBopa cojen.

34.

Knaccudukarus
HEOPraHUYECKUX
CO€IUHEHHUI " ux
cpoMictBa. Ilonarue o
TUAPOIIU3E COJIEH.

35.

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

36.

Cpena BOJHEIX
pacTBOpPOB coJIei:
KHCIIass,  HEWTpajbpHasd,
IeJI0yHas.
IIpakTHyeckue
3aHATHA: 4,
BzanmoneiicTeue
METaJUIOB C pacTBOpaMu
KucioT u coneil. OKK:
boxcumui Tumanckoti




APOBUHYUU — O2POMHBIL
UCMOYHUK ~ CbIpbsL  ONIA
NONY4eHUus anoMUHUsA 8
Pecnybnuxe Kowu.

37.

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

CBOMCTBA HEMETAJIIOB.

38.

Oouras
XapaKTePUCTUKA TIIABHBIX
HNOArPYNIl  HEMETAJUIOB
Ha IIPUMEpPE TaJOrCHOB.
Baxneinmme coemmHEHUS
METaJUIOB U HEMETAaJIJIOB

B IIPUPOJIC.

39.

OcHoBHbIE
MIOJIOKEHUS TEOpUU
CTPOEHUSI OpPraHMYECKHUX
COCIMHEHUI. Teopus
bytneposa.
Homenknarypa
YIJIEBOJOPOJIOB.

Hazpatp 1o HOMCHKIJIATypEC
MMPCIIOKCHHBIC
OpPraHu4cCKuc
COCOAMHCHUS.

NunuBunyans
HBIN 3a4eT.

40.

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

41.

[IpencraBurenu
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
CJIOXKHBIE 3¢upsbL.

VrieBodsr: TITIOKO034,




KpaxmaJi, HEJIJIK0JI034a.

43.

A3zoTtcozaepxaniue
OpTaHWYECKHE
COCIUHCHHUS. AMMUHBI,
aMHHOKHUCIIOTEI, OEIKH.
Crpoenue u
Ouonornveckas QyHKIUSL
0enkoB.  YIIEBOAOPOIBI.
IIpenenbubie u
HETpe/IeIbHBIE
yrieBoaopoasl. Peakuus
NOJMMEPH3AIINH.

Hammcare cooOmieHue o
HPUPOIHBIX YITICBOIAOPOIAX
Pecnyonuku Komu.

OO6cyxaeHue B
paMkax
JIUCKYCCUU

TCMBI.

44,

IInacTmacchl u
BoJiokHa. [loHsatme o
IracTMaccax H
XUMHYECKUX BOJIOKHAX.
HarypaneHsie,
CHUHTETUYECKHE u
HCKYCCTBEHHbBIE BOJIOKHA.
Ponn IIaCTMAace u
BOJIOKOH B JKU3HHA
YeIIOBCKA, BU/JIBI
IUIaCTMacCc B  OBITOBOM

HCIIOJIB30BAHUU.

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

3amura
[IpEe3CHTAIHH.

45,

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

46.

MunepanbHbie
BEIECTBA B MPOAYKTAX
MATaHUS, MULIEBbIE
n00aBKH.
COanancupoBaHHOE
nutanue.  Ilpupoansie
VCTOYHHUKHU
yreBogoponoB.  IKK:

IIpupoonvie ucmounuxu

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

Ob6cyxaeHune
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.

Poimp  xmMmyeckux
JJIEMEHTOB B  JKHM3HH
pacTeHuidd.  YmoOpeHus.
XUMHYECKHE  CpEeICTBa
3aIUTHl PACTCHHM.

3. BbuoJsorus

49,

buosnorus —
COBOKYIMHOCTb HayK O
JKUBOU MPUPOJIE.
Metonbt HAy4HOTO
MO3HAHUS B OHOIOTUU
Kupas mpupoma  Kak
00BEKT U3y4YeHUS
Ouosiorum. Metonbt
UCCIIEIOBAaHUSA  KHBOH
npupoabl B OMOJIOTHH.
Onpenenenue xu3HU (C
IpUBJIEYCHUEM
Mmarepuaiga M3 pasJesnoB
Gu3ukn U XUMHH).
VYpoBHM  OpraHuM3anuu

JKH3HU.

50.

Hcropust nsyyeHus
KJIETKHU. OcHOBHBIE
MOJIOKEHUSI  KJIETOYHOM
teopun.  Kmerka  —
CTPYKTYpPHO-
byHKIMOHATbHAS
(amemeHTapHas) eauHUIA
JKU3HU. Crpoenue

kietku. [Ipokapuorsl u

Co3gangue MOJIETIH KIIETKH.

JleMoHcTpanm
s MOJTYUYCHHBIX
MOJIETICH.
3aueT JIyqImnx
pabor.




JYKapHOTbl — HU3LIUE U
BBICIINE KJIETOYHBIE

OpraHU3MBI.

51.

OCHOBHBIE
CTPYKTYpHBIE
KOMITIOHCHTBI KJICTKH
AYKapHOT.
IIpakTH4eckue
3aHSATHA: 5.
Habmronenue KJIETOK
pacTeHUl H >KUBOTHBIX
Mol MHKPOCKOIIOM Ha
TOTOBEIX
MHUKpOIIpenaparax M Hx

OITMCaHuC.

52.

Heoprannueckue
BEIIECTBA B  COCTaBe
KJIeTku. Poib BOIbBI Kak
pacTBOPUTEIIS u
OCHOBHOIO KOMITOHEHTA
BHYTPEHHEN cpenbl
OPraHu3MOB. YIJIEBOAbI U
JIUTIH 1B B KJIETKE.
IIpakTH4eckue
3anaTuA: 6. CpaBHEeHUE
CTPOCHMS KJIETOK

pacTeHul U )KUBOTHBIX.

Coznarb  CpaBHUTEIBHYIO
TaONUIly KJIETOK PacTEeHUil

" ) KUBOTHBIX.

3aueT
TaOJIMYHBIX

TAHHBIX.

53.

Crpoenue
HOJIUHYKJICOTUIHBIX
nenei JHK u PHK,
ATO. Bupycer u
Oakrepuodaru.  Bupyc
UMMYyHoAepUIIHTA
YyeJloBeKa (BHNY).
[Mpopmnaktuka  BUY-
WH(DEKINH. OKK:
Cumyayua  cocmosnus
npobnemvl  3apasicenus
BUY u CIHIOM ¢

Pecnybnuxe Komu.

Hammcars
«CIINA wm
I'ymanucTHYeCKuit

COOOIIIEHHE:
00I1IECTBO.

MMOIXOI.»

becena c
SIIEMEHTaMHU
coOpaHHOI
uHpOpMaLIUH.

54,

Opranuszm —

CANHOC OCI0€.




Mmuoroo6pasue
OpraHU3MOB. Ob6meH
BEILIECTBOM UM SHEPIHUEH C
OKpYKarOLIEl Cpeslon.

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

56. Ouwnrorenes. O0mue
MIPEICTABIICHUS 0
HACIICJICTBEHHOCTH u
U3MEHYUBOCTH.
3aKOHOMEPHOCTHU
HACJICIOBaHMSI.
Hacnegosanue
MPU3HAKOB Yy 4YEJIOBEKa.
[TonoBsie XpOMOCOMBI.

57. CuerieHHOE c
IOJIOM HacIIeJOBaHHUE.
HacneacrBennsie
0OOJIe3HH 4YeJIOBEKa, HX
MPUYMHBI u
npoduIIaKTHKA.
IIpakTu4eckue
3ansaTuaA: 7. PemeHue
AIIEMEHTAPHBIX
TeHETUYCCKHX 3a/1a4.

58. Bnusiaue Jlokman Ha TEMY: JlemoHCcTpanu
MYTareHOB Ha OpraHusM | «Myrauuu u MyTareHes. sl JOKJIAJIOB.

YeJI0BEeKa. [Tpenmer,
3a]1auu U METO/IBI
cenekuuu. I'enernueckue
3aKOHOMEPHOCTHU
cenexkuuu. Yuenue H.M.
BaBunoBa o0 1eHTpax
MHOT000pa3us u
MPOMCXOXKICHUS
KYJIBTYPHBIX PAaCTCHUH.

CoBpeMEHHBIE YTPO3bI»




59. buorexnonorus, ee | CooOmienne Ha  TeMy: Ob6cyxaeHune
JOCTHIXKCHHUS, «buorexHoaorun- 3710 HUIN I'MO,
MEPCIICKTUBBl PA3BUTHSA. | TIOIB3a?» KIIOHUPOBAHHSI
IIpakTHyeckue , CHHTE3a
3aHATHA: 8. AHamu3 H# 00aBOK,
OIICHKA TUYECKUX XUMHYECKHX
ACTICKTOB pa3BHUTHSA 3aMEHUTENICH B
HEKOTOPBIX KOJUICKTHBE.
UCCIIEI0BAaHUN B
ouorexnomorun. IKK:

Hcemounuxku mymayuii 6
Pecnybnuxe Kowu.

60. Bun, €ro
kpurepuu.  Ilomymsmus
KaK CTPYKTYpHAst
SIMHHIIA BHJIA u
IBOJIIOIUH.

IIpakTHyeckue
3anaTus: 9. Onucanue
ocobeit BUJA no
MOpP(}OIIOTHIECKOMY
KPUTEPHUIO.

61. PazButne
IBOJTIOIIMOHHBIX
IIPEICTABICHUM.

OcHOBHBIE STaIbI
dbopmupoBaHus
IBOJTIOIIMOHHBIX
IIPEICTABICHUM.
CuHrerndeckass Teopus
sBosoruu (CTDI).

62. JBrKyIMe CUilbl U
pe3ynbTaThl  HBOIIOIIHH.
Coxpanenue
MHOT000pa3usi BUAOB KaK
OCHOBa YCTOMYUBOTO
pa3BuTHs 6Hochepsl.

63. [TprunHe! Hanucanme  cooOuieHus: 3ager
BBIMHUPAHUS BUJOB. | «[IpupoaHbie 3amOBETHUKU COOOIIEHUH.
buonornueckuii 51 3aKa3HUKHU B
nporpecc u | PecrryOnuke- OCHOBa
OMOJIOTHYECKHIl perpecc. | COXpaHeHUs




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

OropazHooOpazus».

64.

I'nnore3nl
MPOUCXOKACHUS HKU3HU.
Ycnoxuenue JKHUBBIX
OpraHu3MoOB Ha 3emiie B
npoiiecce SBOJIIOLIUM.
IIpakTu4eckue
3anaTusa: 10. Axanus u
OlICHKA Ppa3IUYHBIX
TUTIOTE3 MPOUCXOKICHUS

JKHU3HU.

65.

AHTpoOIIOreHe3 U
€ero 3aKOHOMEPHOCTH.
IIpoucxoxneHue
YEJIOBEYECKUX pac.
Kputuka  conmanbHOrO
JlapBUHU3MA.

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

HOBBIX YCJIOBUAX

Ananus u
3a4er
MOJTYYEHHOU
uH(pOpMaLINH.

66.

[Mpeamer u 3amauu
DKOJIOTHH: Yy4eHue o0
IKOJIOTUIECKHX
dakTopax, yueHHe O
cooOmiecTBax
OpPraHW3MOB, YYEHHE O
ouocdepe. OcHoBBI
IKOJIOTHYECKOTO
MHPOBO33PEHHUSL.

67.

DKOJIOTHYECKHE
bakTOpbl, 0COOEHHOCTH
X BoO3JIeucTBUs. YUepTsl
pa3auuvs W CXOJCTBa
€CTECTBEHHBIX
OHOreoILeHO30B u
HUCKYCCTBEHHBIX (B TOM

qucIie arpoIeHO30B).
IKCKYpCHH:
EcrecTBenHbie u

HCKYCCTBCHHBIC

[MpakTuyeckas pabora-
CpaBHEHHE arpoleHo3a Hu
OuoreoleHo3a.
CocraBneHnue

NPaKTUYEeCKOW TaOIHIIBI.

3aget paboTHL.




9KOCHUCTCMBEI.

68. DKoJIoTHYeCKast

XapaKTepUCTHKA  BUJA.
[Tousarue 00
IKOJOTHIECKHIX

CUCTEMaX.

69. Lemnu nutanus, | [IpakTudeckas pabora 3auer
Tpouueckue  ypoBHHU. | «llenn MUTaHUs B MIPAKTHYECKOM
DHepreTuuecKkoe Pecnyonuke Komu» paboTHI.
colepKaHUe B  LEMAX
MUTAHUS.

IIpakTH4yeckue
3QHATHS: 11.
Cocrasienue cXeMm
nepesayud  BEIIeCTB U
SHEPIruu (ueneit
MIATAHUSA).

70. buocdepa —
mo0anbHasi KOCUCTEMA.
Yuenue B. n.
Bepnanckoro 0
ouocdepe. Ponb KHMBBIX
OpraHu3MoB B Ouocdepe.
buomacca. Hoocdepa, ee
Oymytiee.

71. buonornueckuit

KpPYroBOpOT (Ha mpuUMepe
KpyroBOpoTa  yrjiepona,
azoTa, cepbl). 3HaueHUE
KpyroBOpOTa BEIIECTB B
pUpPOJE.
IIpakTu4eckue
3aHsTHsA: 12. AHanu3 u

OlICHKa MOCJIEJICTBUH
COOCTBEHHOM
NEeATENbHOCTH B

OKpYyKaroLen cpexne,
100aTbHBIX

HKOJIOTHYECKUX MpodiieM
U TyTed UuX pelIeHuUs.
OKK: buocghepnwiii
HAYUOHANbHBIU napx




«tOz2v10 Bay oocmosanue
Pecnybnuxu Komu.

72. [TpomexxyTouHast

arrecranus

3a4dcTra.

B BHUIC

QG epeHIIMPOBaAHHOTO

OBIIUH utor 36

XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJIbHOCTH

Conepxanne o0ydeHus

CTYIEHTOB

XapakTeprucTUKa OCHOBHBIX BHJIOB JICATEIHHOCTH CTYICHTOB (Ha
YpOBHE YYCOHBIX JCHCTBUI).

Bsenenue

OU3NKA

Pa3BuTHe cnocoOHOCTEN SCHO M TOYHO M3jaraTb CBOM MBICIH,
JOrMYecKd OOOCHOBBIBaTb CBONO TOUKY 3pEHHUS, BOCHPHUHUMATh U
aHaM3UPOBaTh MHEHHUS COOECEIHMKOB, NpPW3HABas IPaBO JIPYroro
4eJI0BEKA HA NHOE MHEHHUE.

[IpuBeneHne mNPUMEPOB BIUSHUS OTKPHITUH B (U3MKE Ha
IIPOrpecc B TEXHUKE U TEXHOJIOTUU IIPOU3BOJICTBA.

Kunemaruka

JlmHaMuka

3aKOHBI COXpaHCHUS B
MCEXaHHUKE

O3HakoMJIeHHE CO crHoco0aMHM OMNHMCAaHMSA MEXAaHHYECKOrO
JIBMOKEHUSI, OCHOBHOM 3a/1a4eil MEXaHUKH.

I/I3y‘-IeHI/I€ OCHOBHBIX (1)I/I3I/I‘~IGCKI/IX BCJIINYUH KHHCMATUKU:
MepeMeIIeHHs], CKOPOCTH, YCKOPEHHS.

HabGmronenne oTHOCUTEILHOCTH MEXAHNYECKOTO IBUKEHMUS.

dopMynupoBaHUEe 3aKOHA CIOKEHUSI CKOPOCTEH.

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

[Tonnmanue  cMbICia  OCHOBHBIX  (DM3MYECKMX  BEIUYHH,
XapaKTEePU3YIOIUX PABHOMEPHOE JBHKCHHE TEJIA 110 OKPY>KHOCTH.

[lonumanue cmbicia TakuxX (U3MYECKHX  MOJAENEH, Kak
MarepuanbHas TOUKa, MHEpIUaIbHAsl CHCTEMA OTCUETA.

W3mepenune Macchl Tea pa3InyHbIMU CIIOCOOaMHU.

N3mepenne cuil B3auMOIEHCTBUS TEl.

Boruncnenue 3HaueHus1 yCKOPEHU T€J 10 U3BECTHBIM 3HAYEHUAM
JIEWCTBYIOIINX CHJI M Macc TeJl.

YMeHue paznugars CHIly TSKECTH M BEC Tea.

OObsicHeHHEe U TpPUBEIEHUE NPUMEPOB SIBICHUS HEBECOMOCTH.
[IpuMeHeHHe OCHOBHBIX MOHSATHHA, (OPMYT M 3aKOHOB JMHAMUKH K
penIeHuto 3aaad.

OObsicHEeHHE pPEaKTUBHOTO JIBM)KEHHSI HAa OCHOBE 3aKOHA
COXpaHEHUs UMITYJIbCA.

IIpuMeHeHHe 3aKOHA COXPAHEHUS HMMITYJIbCA I BBIYUCICHUS
W3MEHEHUIN CKOPOCTEH TEJl MPU UX B3aNMOJACUCTBUSAX.

Brruucnienue paboThl CUIl M U3MEHEHUS! KHHETUYECKOM SHEepruu




MosmnexynsapHas ¢pusuka

TepmonnHamuka

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

@opMyITUpOBaHWE  OCHOBHBIX  TOJOXEHUH  MOJEKYISIpPHO-
KUHETHUYECKOU TEOPHH.

BoinonHeHne  AKCHEPUMEHTOB,  CIYKallMX  O0OOCHOBAaHUEM
MOJICKYIISIPHO-KUHETUYECKON TEOPHH.

HaGmronenne OpOyHOBCKOTO JBMIKEHUS W siBlieHUs auddy3un.
Omnpenenenue mapaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSHUHM Ha
OCHOBaHUU ypaBHEHUS COCTOSIHUSI UJI€ATbHOTO Ta3a.

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

Beluucnenue cpeaHel KUHETUYECKOM OHEPIUHM  TEIUIOBOIO
JBUKEHUSI MOJIEKYIT 110 U3BECTHOU TeMIieparype BelecTBa. MzmepeHue
BJI&KHOCTH BO3IyXa.

OKCIIEpUMEHTAJIBHOE ~ MCCIEAOBAaHUE  TEIUIOBBIX  CBOMCTB
BellecTBa. Pacuer KomuuecTBa  TEIUIOTHI, HEOOXOAMMOTO Ul
OCYLIECTBJICHUSI IIpOllecca IPEBpAIlleHHUs BEIIECTBA M3  OJHOIO
arperaTHoro COCTOsiHUS B Jpyroe. Pacder HW3MeHeHUs BHYTpPEHHEH
SHEPruu TeJl, paboTbl U IEpPEelaHHOIo KOJMYECTBA TEIUIOTHl Ha
OCHOBAHHU TIEPBOTO 3aKOHA TepMOAMHAMUKU. OOBsSCHEHNE TPUHIIUTIOB
JEMCTBYS TEIJIOBBIX MAILMH.

DneKTpocTaThuka

ITocTOsSHHEBII TOK

Bbruncnenue cuin B3aMMOJEHCTBUSL TOYEUHBIX OSJIEKTPUUYECKUX
3aps/10B. Beluncnenre HanpsyKeHHOCTH M IOTEHLMAIIA AIEKTPUUYECKOTO
I0JI1 OTHOTO M HECKOJIbKUX TOYEUHBIX 3apsAloB. M3MepeHue pazHoCTH
noreHuanos. [IpuBeneHne npuMepoB MPOBOJHUKOB, AUAIEKTPUKOB U
KOHJIeHcaTopoB. Habmtonenue sSBiIeHUs! 21eKTPOCTaTUYeCKOW HHIAYKIIMU
U SBICHMS  NOJSApU3aLUM  JAMDJIEKTPUKA,  HAaXONIAIIEerocs B
EKTPUYECKOM I10JIE

N3mepenne momHoCTH AMekTpudeckoro Toka. M3mepenne DJC u
BHYTPEHHETO COMNPOTHBIEHUS HCTOYHMKAa Toka. COOp M HCHBITAaHUE
QJICKTPUYCCKUX ueneﬁ C Ppas3iIM4HbIM COCIUHCHHUEM IIPOBOAHHKOB,
pacueT ux napameTposn

MaruutHoe noJe

HaGmronenue neWcTBHsT MarHUTHOTO TIOJSl Ha TIPOBOJHHUK C
TOKOM, KAPTUHOK MarHUTHBIX TTosie. @OpMyJIMpOBAaHUE ITPABUIIA JIEBOU
PYKH JUTsl OTIpE/IeTICHUST HAlTpaBJICHUs CUJIbl Amniepa. Beraucinenue cui,
JEHCTBYIOIIMX HA MPOBOAHHUK C TOKOM B MarHUTHOM I0Jie, 0OBsICHEHHE
NpUHIMNA JEWCTBUA dJleKTpoaBurarens. MccinenoBaHue —SBICHUS
AIEKTPOMAarHMTHOW UHAYKIUU

Mexanundeckue
KOJICOAHUS U BOJIHBI

DNeKTpOMarHUTHBIE
KoJIe0aHUA M BOJTHBI

[IpuBenenue IIPUMEPOB KOJIeOaTEeNbHBIX JIBUJKCHHM.
HccnenoBanne 3aBUCHMOCTH Tiepuoja KojeOaHWW MareMaTHuecKOTo
MasTHUKa OT €ro JUIMHBI, MacChl W aMIUTUTYIbl KoJIeOaHWH.
OnpeneneHue YCKOpEHUS CBOOOAHOTO TMAJEHUS C  TIOMOIIBIO
MaTeMaTH4eCcKoro MasTHUKA. Habmonenne komebaHuii 3ByJaliero tena.
[IpuBenenue 3HaueHUsI CKOPOCTU PACTIPOCTPAHEHUS 3BYKA B PA3IUYHBIX
cpenax. YMeHue 0ObsACHATh UCIIOIb30BaHKE YIbTPa3ByKa B MEIUIIUHE.

HaGnronenue ocummiorpaMM rapMOHMYECKUX KOJIEOaHMH CHIIBI
Toka B 1enu. OObsICHEHHE MpPEeBPALEHUS SHEPIMH B HA€AJTHLHOM
Kojie0aTeabHOM KOHTYpe. M3yuenue ycTpoiicTBa M MpUHIMIIA ASHCTBUSL




TpaHchopmaropa. AHATU3 CXEMbl NEpefadyd 3JIEKTPOIHEPTHH Ha
Oonbiive pacctosiHus. [IpuBeneHue npuMepoB BHUIOB PaJUOCBS3H.
3HaKOMCTBO C YCTPOMCTBaMH, BXOASIIMMU B CHCTEMY pPaJUOCBS3H.
OO6cyx1eHue 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 nocrynaros bopa. Habmonenne nuHeituaroro
U HENpPEepBIBHOIO CIEKTpoB. Pacdyer wacToTbl W JUIMHBI BOJHBI
UCIIyCKaeMOI'0 CBETa IIPH IEPEXOAE aroMa M3 OJHOIO CTallMOHAPHOIO
cocrosiHus B ipyroe. OObsicCHEHUE IPUHLIKIIA JIeHCTBUS J1a3epa.

®u3uKa aTOMHOIO A/1pa U
3JIEMEHTapHbBIX YACTHUIL

HaGnronenne TpekoB anbda-yacTui B Kamepe BuibcoHa.
Perucrpanus siiepHbIX M3JIydeHMH C MOMOIIbBIO cueTyuka [eifrepa.
Pacuer OHCPIUH CBA3KU aTOMHBIX SAJCP. ITormmanue HCHHOCTHU HAYYHOTI'O
MO3HAHUS MUPA HE BOOOILE JJIsl YEJIOBEYECTBA B LIEJIOM, a JUIsSl KaKI0ro
oOydarolerocs JHMYHO, LIEHHOCTU OBJAJEHUS METOAOM HAy4HOIo
NO3HAHUS Ui JOCTHXKEHMs ycliexa B JI000M BHUJAE IMPAKTUYECKOM
NESTEIbHOCTH.

CrpoeHue u pa3BUTHE

OObsicHeHue MOJIENN pacuupstoniencs Bcenennoii.

Bcenennoi. Hab6mionenue 3Be3n, Jlynel u mnaHeT B Teneckon. HaOmrongenwe
[Tpoucxoxnenue COJIHEUHBIX MATEH ¢ MOMOIIBIO TEIECKOIIA.
CoJIHEYHOH CUCTEMEI
XUMUA
BBenenue PackpeiTie BKIIama XUMHYECKOW KAPTUHBI MHpa B EIUHYIO
€CTECTBCHHO-HAYYHYI0 KAPTHHY MHpa. XapaKTEepPUCTUKA XUMHH Kak
MIPOU3BOAUTENHLHOM CHUJIBI OOIIECTBA.
Baxwueiimme @opMyIMpOBaHUE 3aKOHOB COXPAHEHUS MAacChl BEUIECTB H

XUMHUYCCKHUC ITOHATHUSA

MOCTOSHCTBA COCTaBa BEIIECTB.

YcraHoBeHue MPUYHUHHO-CIIECTBEHHOMN CBSI3U MEXKTY
CofiepaHHeM STHX 3aKOHOB U HAMMCAaHUEM XUMHUYECKUX (HopMyn u
YpPaBHEHU. PackpeiTne  Quznueckoro - cMmpicia  CHMBOJIHMKH
[Teproanueckoii Tabnuiel xuMudeckux s1emenToB J[. . Menneneesa
(HOMEpOB dJeMeHTa, Mepuona, TPYIIbI) U YCTAHOBIEHUE MPUUYUHHO-
CJIIEAICTBEHHOM CBS3M MEXAY CTPOCHHEM arOMa U 3aKOHOMEPHOCTSIMH
W3MEHEHUSI CBOWCTB JJIEMEHTOB M OOpa30BaHHBIX WMH BEIIECTB B
Mepuojax v rpymnmax.

XapakTepucTUKa dSJIEMEHTOB  MAaJIbIX  MEPHOJOB
nosnoxkenuto B [lepuonnueckoit cucreme 1. . Menneneesa.

110 nx

OCHOBHBIE TEOpUU
XUMHUU

YcTaHOBIIEHME 3aBUCUMOCTH CBOMCTB XMMHUYECKHX BEIIECTB OT
CTPOEHHUS aTOMOB OOpa3yIOUIMX HX XHUMHYECKHX DIIEMEHTOB.
XapakTepucTUKa BAXKHEHIIMX  THUMOB XWMHYECKMX CBA3CH H
OTHOCUTEIIBHOCTH 3TOM THIOJIOTHH.

OObsicHEeHHE 3aBHCHUMOCTH CBOICTB BEIIECTB OT HUX COCTaBa H
CTPOEHUSI KPUCTAUIMYECKUX pemeTok. DopMylInpoBaHHE OCHOBHBIX
MOJIOKEHUM ~ TEOPUM  DJIEKTPOJUTUYECKOW  JHUCCOLMAUMM U




XapaKkTepUCTUKa B CBETE JTOW TEOPUHM CBONCTB OCHOBHBIX KJIACCOB
HEOPraHNYeCKUX COCIMHEHUH.

Bakneiimue BelecTsa u
Marepuabl

XHUMUYECKHH A3BIK B

XapakTepucTUKa CTPOCHHsI aTOMOB M KPHUCTAJLUIOB U HAa 3TOU
OCHOBE — O0IUX (U3NYECKUX U XUMHUYECKUX CBOWCTB METAJUIOB U
HEMETAJLJIOB.

XapakTepucTUKa COCTaBa, CTPOEHUS, CBOMCTB, MOJIYYEHHUS U
NPUMEHEHUE BAKHEMIIMX HEMETAUIOB. XapaKTepUCTHUKAa COCTaBa,
CTpPOEHHUS U OOLIUX CBOWCTB BaXKHEHIIMX KJIACCOB HEOPTraHUYECKUX
COEIMHEHHUI.

Onucanue cocraBa M CBOWCTB BaXKHEHIIMX TNpeICTaBUTEIICH
OpPraHWYECKHUX COCAMHCHMIA: METAaHOJA M ATaHOJa, CIOXKHBIX (UPOB,
KUPOB,  MbUI, KapOOHOBBIX  KHCIOT  (YKCYCHOH  KHCIJOTHI),
MOHOCaxapu10B (IJIFOKO3bl), JUCAXapUIOB (Caxapos3sbl), MOIUCAXapUI0B
(kpaxMana W LEJUIIONI03bl), AaMUHOKHUCIIOT, OEIKOB, MCKYCCTBEHHBIX U
CUHTETUYECKHX MOJIMMEPOB

Hcnonp3oBanue B y‘IC6HOI>i n HpO(i)GCCI/IOHaHBHOI‘;I ACATCIIBHOCTH

CUMBOJIMKA XAMHYECKUX TEPMHUHOB U CUMBOJIUKH.
Ha3piBanne W3y4eHHBIX BEIIECTB IO TPUBHAIBHOW WIIU

MEXKIYHAPOJAHOM HOMEHKJIAType H  OTPaXEHUE COCTaBa  ITUX
COCIMHEHHH C IIOMOIIbI0 XMMHUYECKUX (HOPMYIL.

XUMUYECKNE PEAKIIUHI OObsicHEeHUE CYLIHOCTH XUMHYECKUX MPOLECCOB.
Kiaccudukanusi XuMUYeCKUX peakIuii 1o pa3InyHbIM MpU3HAKAM

XUMHYECKUN BrinosiHeHHe  XUMHUYECKOTO JKCIIEpUMEHTA B IOJTHOM

SKCIIEPUMEHT COOTBETCTBUHM C IpaBUJAMU TEXHUKH Oe3omacHocTtH. Habmronenwe,
(UKCHpOBaHUE U OIMCAHUE PE3YIBTATOB MPOBEICHHOTO YKCIIEPUMEHTA

XuMuyeckas [IpoBenenne CaMOCTOSITEIILHOTO TIOMCKa XAMHUYECKOMI

uH(popMaIus WH(OPMAIIMU C HCIOJB30BAaHUEM PA3JIUYHBIX HCTOYHUKOB (HAY4HO-
MOMYJISPHBIX W3IaHUM, KOMIIBIOTEPHBIX ©0a3 JaHHBIX, PECypCcOB
WNuTepHera); HWCMONB30BAaHUE KOMITBIOTEPHBIX  TEXHOJNOTHUH IS

00palboTKu U nepesayl XUMUYeCKoH HH(OpMaIUU U ee TPeCTaBICHUs
B PAa3IMYHBIX opMax

[TpodunrsHoe n
npodeccuoHalbHO
3HAYMMOE COZICpIKaHNE

OObsicHEHHE XUMUYECKUX SIBJICHHM, TMPOUCXOSAIINX B MPUPOJIE,
ObiITy W Ha mnpousBoicTBe. CoONOAEHHE TPABHI IKOJIOTHUECKH
IPaMOTHOT'O MOBEJICHUSI B OKpYXKaloIllel cpeie.

OueHka BIMSHUS XHMHUYECKOTO 3arpsi3HEHHUS OKpYKarouei
Cpenbl Ha OpraHuU3M 4YeJlOBeKa W JPYTHe JKUBBIE OPTaHU3MBI.
Cobmronenne mpaBusl  0E30MACHOTO OOpalleHUs C TOPIOYUMH U
TOKCUYHBIMH BEIIIECTBAMHU, JIAOOPATOPHBIM 000PYIOBAHUEM.

BNOJIOTUA

buonorus —
COBOKYITHOCTb HayK O
JKUBOM mipupozae. Meronpl
HAay4YHOIO I103HaHUSA B
Ouonoruu

Knetka

3HaKOMCTBO ¢ 00bEKTaMU U3yueHHs buonoruu. BeisiBiaeHue poau
O6uonorun B (OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAY4HOI
KapTHUHBI MUPA U MPAKTUYECKON JAESITeIbHOCTH JIFoIen

3HAaKOMCTBO C KJIE€TOYHOM TEOpHEW CTPOCHHsSI OpPraHU3MOB.
ITony4yenue npencraBieHuss O POIM OPraHUYECKUX U HEOPTaHUYECKUX
BEIIECTB B KJIETKE. 3HAHUE CTPOCHMS KIJIETOK I10 pe3yibraraM paOoThl
CO CBETOBBIM MUKPOCKOIIOM.




Opranusm

YMeHHE ONUCHIBaTh MUKPOIIPENAPAThl KIIETOK PACTEHUN. YMEHUE
CPaBHMBATh CTPOCHME KIIETOK PACTEHHH M JXKUBOTHBIX 110 TOTOBBIM
MHKpOIIpernaparam.

3HaHWE OCHOBHBIX CIIOCOOOB Pa3MHOXKEHUSI OPTaHU3MOB, CTAIUI
OHTOI€HE3a Ha MpPHUMEPE 4YeJIOBEKAa. 3HAHUE MPUYHMH, BBI3BIBAIOIINX
HapyIICHUS B pa3BUTUN OPTaHU3MOB.

YMeHHE IOJIB30BaTbCsi ICHETUYECKOM TEPMHUHOJIOTHEH U
CHMBOJIUKOM, pelIarh MPOCTEUINE TE€HETUYECKUE 3aJayd. 3HAHUE
0COOEHHOCTEH HACICACTBEHHON M HEHACIIECTBEHHON M3MEHUNBOCTU U
HX OMOJIOTUYECKOM POJIM B SBOJIIOLIUH KHUBOTO.

Bun

YMenue AHAJIM3UPOBAThL M OLCHUBATL PA3JIMYHBIC THUIIOTC3bI
NPOUCXOXKJICHUST KHU3HM Ha 3emiie. YMEHHE HPOBOAUTH ONHCAHHE
ocobeit 0IHOTO BHJA 1O MOP(HOIOTHIECKOMY KPUTEPHIO.

PasButie crocoOHOCTEll SICHO W TOYHO H3JIarath CBOU MBICIH,
JOrM4ecK OOOCHOBBIBATb CBOIO TOUKY 3pEHHS, BOCIPUHUMATh WU
AHAJIIM3UPOBATh MHEHHS COOCCEIHHMKOB, IMpPU3HABAas IIPABO JPYroro
YeoBeKka Ha MHOE MHEHHE. YMEHHE JOKa3bIBaTh POJICTBO YEJIOBEKA U
MIICKOTTUTAIOIINX, OOIIHOCTD M PABEHCTBO YEJIOBEYECKUX pac.

DKOCUCTEMEI

3HaHWE OCHOBHBIX JKOJIOTHMUYECKHX (PAKTOPOB M HMX BIMSHUS HA
OpraHM3Mbl. 3HAHHE OTIUYUTENbHBIX TPU3HAKOB HCKYCCTBEHHBIX
COO0IIECTB — arpodKOCUCTEM.

[Tonyuenue mpencTaBiIeHUs O CXEME HKOCHCTEMbl Ha MpHUMEpe
onocdepsl. JleMOHCTpamysl YMEHHS TOCTAHOBKHU IEJICH JCSITEILHOCTH,
IUIAHUPOBAaHUE  COOCTBEHHOM  JCSTENBHOCTH IS JOCTHIKCHHS
MMOCTABJICHHBIX IICJIeH, MPEIBHICHUS BO3MOXKHBIX pPE3YJIbTaTOB ATHUX
NEHCTBUM, OpraHM3allid CAMOKOHTPONS M OLEHKH TOJTYYEHHBIX
pesynbraroB. O0yueHue COOIMIONCHHUIO TPABWII MOBEACHUS B MPUPOJIE,
OepeKHOMY OTHOIIEHUIO K OMOJOTHYECKUM OOBEKTaM (pacTeHUsM U
YKUBOTHBIM M X COOOIIIECTBAM) U UX OXpaHe.




Kommiiekt
KOHTPOJIbHO-OLIEHOYHBIX CPE/ICTB
yueoHou qucunminabl ECTECTBO3HAHUE
OCHOBHO npodeccuoHaabHoi o0pazoBarenbHoM mporpammbl (OTTOIT)
JUTSI CTICTIMATBHOCTH cpeaHero nmpodeccrnonaabHoro oopazosanus (CI10)
52.02.01 UckyccTBo HaJiera,
52.02.02 UckyccTBO TaHIA (HAPOJAHO-CHEHMYECKHUI TaHeN)
Coaep:xanue
[TacopT KOMIUIEKTa KOHTPOJbHO-OI[EHOYHBIX MAaTEPUATIOB.
PesynbraThl 0cBOEHUS Y4€OHON AMCIUILIAHBI.
OreHka 0cBOeHUS Y4€OHON AUCIUTUIUHBI.
3.1. ®opmbl KOHTPOJIS ¥ OLIEHUBAHUSI DJIEMEHTOB YUYECOHOU JUCITUTIINHBI.
3.2. Pe3ynbrarhl OCBOCHMS YUEOHOU JUCHUIUIMHBIL, OJJIEKAIINE TPOBEPKE
3.3. TunoBsIe 3aJjaHUsI 1JI OLIEHKHU OCBOCHUS YU€OHOW U CIIUTUINHBI
3.3.1 3apanus 11t TEKYIIETO KOHTPOJIsS
3.3.2 3agaHus 711 UTOTOBOTO KOHTPOJIS (I PpepeHImpoBaHHOTO 3a4eTa).

3.4. Kpurepun olieHUBaHUA



HﬂCl’[OpT KOMIUICKTA KOHTPOJbHO - OICHOYHBIX MATCPHAJI0B TUCHHUIIJIHNHBI
EcTecTBO3HAHHUE

KoHTposibHO-01IeHOUHBIE MaTE€pUasbl MPEIHA3HAUYCHBI JJIsI KOHTPOJISI U OIEHKHU
00pa3oBaTeNbHBIX JTOCTUKEHUN OOYy4aronIuXcs, OCBOMBIIMX MHPOrpaMMy y4eOHOM

mucuIninael EcTecTBO3HaHUE.

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

KOHTpOJILHO-OHCHO‘{HIﬂe MaTCpuruaJibl p33pa6OTaHI>I Ha OCHOBAaHHMU.

e(e/IepaIbHOTO  KOMITOHEHTa  TOCYIApCTBEHHOTO  CTaHIApTa  CPEIHETO
(mosiHOTO) O0IIIETO OOpa30BaHMS,

SIIPUMEPHON TPOrpaMMbl CpeHero (MoiaHoro) oOmiero oOpa3oBaHUs IO
€CTeCTBO3HAHUIO (0a30BbIN YPOBEHB),

eI[IpOrpaMMbl Y4eOHOU JUCHUIUINHBI EcTecTBO3HAHME.



2. Pe3ybTarbl 0CBOCHHS Y4€OHOM TUCIHMILIMHBI
B pesynbrare u3yueHus ecTeCTBO3HAHUS HA 0A30BOM YPOBHE CTYIACHT JIOKEH |
3HATH!

®CMBIC/I NOHAMUI: €CTECTBEHHOHAYYHBIM METO/I TO3HAHUA, 3JIEMEHTAPHBIC
YaCTHIIbI, JICKTPOMArHuTHOE MOJIE U 3JICKTPOMArHUTHBIE BOJIHBI, KBAHT, SHTPOIHSI,
sBOIIOIHST BeenmeHHol, O0IbIION B3phIB, MEPUOTNICCKIN 3aKOH, XUMUYECKasl CBA3b,
XUMHYECKas peakivs, MaKpoMoJjeKyia, Karaiau3atop, dhepMeHT, nuddepeHimanms
kierok, JIHK, reHernueckuii koa, BUpYC, OHOJIOTMYECKAs  SBOJIIOIUSA,
OouopazHoobOpaszue, MOMyJsIus, dKocucTeMa, ouocdepa, KOIBOIIOIUSA, YCTOMUUBOE
pa3BUTHE;

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

yMeTh:

*npueOOUmMb npumepvl IKCNEPUMEHM 08 unu Haonwoenuil,
000CHO06bI6AIOWUX: ATOMHO-MOJIEKYISIPHOE CTPOCHHE BEIIECTBA, CYIIECTBOBAHME
ANEKTPOMArHUTHOTO IIOJISI M B3aUMOCBSI3b JJIEKTPUYECKOTO WU MArHUTHOTO TIOJIEH,
BOJIHOBBIE U KOPITYCKYJISIpPHbIE CBOMCTBa CBETa, HEOOPATUMBII XapaKTep TEIJIOBbIX
MPOLIECCOB, pa30eraHue rajlakKTHK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT CTPYKTYPbI
MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH XHMHMYECKOM pEaKkUuu OT TeMIeparypsl Hu
KAaTaJIN3aTOPOB, KIIETOYHOE CTPOECHUE KUBBIX Oprann3MoB, poisib JJHK kak Hocurens
HACJIEICTBEHHOM MH(OpPMAallUK, 5SBOJIOLUIO0 JKUBOM MPHUPOIbI, MPEBpPALICHUS
SHEPTrUM W CIIy4YaillHbIE MPOLIECCHl B JKUBOW M HEXUBOW NPUPOZIE, B3aWMOCBS3b

KOMIIOHCHTOB 3KOCHCTCMBI, BJIMAHUC ACATCIBHOCTHU YCJIOBCKA HA OKOCHCTCMBI,

®00BACHAMD npukﬂaduoe 3HAUEHUE BANCHEUWIUX OOCHUINICCHUIL 6 001acmu
€CMeCmeEEeHHbIX HAYKJI: Pa3sBUTHA OHCPICTHKHU M CPCACTB CBA3HU, IMOJYUYCHHA
CUHTCTHUYCCKUX MATCPHUAJIOB C 3alaHHBIMHU CBOﬁCTBaMH, CO3JaHUA OMOTEXHOJIOTHI
U TEHHOM HHXXCHCPUH, JICUCHHA BHUPYCHBIX MW HACICACTBCHHBIX 336OHeBaHHﬁ,

3alIUThI U OXPaHbl OKPY>KAIOIIEN CPEbL;

egbvloU2AMb 2UNOMeE3bl U npe&nazamb nymu ux npoeepkKuy denamo
6b1600bl HA OCHOBC OKCIICPHMCHTAJIbHBIX JaHHBIX, MMpCACTAaBICHHBIX B

BHJIc TpaduKa, TaOIUIBI MUK THarPaMMBIL;

epabomams ¢  eCMECMEEHHOHAYYHOU  UHPoOpmayuei, conepKalencs
B coobuienusix CMU, pecypcax MHTepHeTa, HayyHO-TOMYISPHBIX CTaThsX: BIAJETh



METOJlaMH TIOMCKa, BBIIEIATh CMBICIOBYIO OCHOBY M OIICHHBATh JOCTOBEPHOCTb
uH(bOpMaIy;

HCMOJb30BATh NPUOOpPEeTeHHbIe 3HAHMA M YMEHHS B NPAKTHYECKOH
IeATeJHLHOCTH M NOBCEIHEBHOM KU3HHU JIJIfA:

MPO(IITAKTUKA BUPYCHBIX W HMH(PEKIIMOHHBIX 3a00JIEBaHU, HUKOTHHOBOH,
AJIKOTOJIBHOM M HApKOTUYECKOW 3aBUCUMOCTEW; OLEHKH OMAaCHOrO BO3JACHCTBUS Ha
OpPTraHu3M YEJIOBEKA JJICKTPOMATHUTHBIX BOJH W PAAUOAKTUBHBIX W3JIYUYCHUM;
sHEprocOepekeHus; 6€30MacHOr0 MCMOIb30BaHUS XMMHYECKUX BEIIECTB B OBITY;
JINYHBIX JEUCTBUM MO 3aIUTE U OXPAHE OKPYKAIOIIECH CPEABI.

3.0ueHKka 0CBOCHUA YU4eOHOU M CIUTIIHHbI
3.2. Pe3yabTaTrhl 0CBOCHHS Y4eOHOM IUCHUIIMHBI, OJJIEKAIINE MPOBEPKe

B pesynbrare arrecranuy no yuyeOHOW AUCHUUIUIMHE OCYLIECTBIIAETCS KOMIUIEKCHAS
IIPOBEPKA CIEAYIONIMX YMEHUM, HABBIKOB Y 3HAHUMU:

IToka3zareiu OLlEeHKH pe3yJibTaTa
YMmeuus:

NPUBOIUTH NpUMepbI JKCIIEPUMEHTOB U (nsim) HaO0/II01CeH U,
000CHOBBIBAKOIMX: AaTOMHO-MOJIEKYJISIPHOE CTPOEHUE BEILIECTBA, CYIECTBOBAHME
ANEKTPOMArHUTHOTO IOJISI M B3aUMOCBSI3b JJIEKTPUYECKOTO WU MAarHUTHOTO TOJIEH,
BOJIHOBBIE M KOPIYCKYJIIpHBIE CBOMCTBa CBE€Ta, HEOOPAaTUMOCTh TEIJIOBBIX
IIPOLIECCOB, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT CTPYKTYPhI MOJIEKYJI, 3aBUCUMOCTh
CKOPOCTM XUMHYECKOW pPEaKIUU OT TEMIEparypbl M KaTaau3aropoB, KIETOYHOE
CTpOCHME KUBBIX opraHu3smMoB, ponb JIHK kak Hocurens HacineacTBEeHHOU
UHPOpMAIMK, OSBOJIOLMIO JKMBOM  MPHUPOABI, MPEBPALLICHUS HHEPrUU U
BEPOSITHOCTHBIM XapakTep MPOLECCOB B JKUBOM M HEKHUBOW NPHUPOAE, B3aUMOCBA3b

KOMIIOHCHTOB 3KOCHCTCMBI, BJIMAHUC ACATCIBHOCTHU YCJIOBCKA HA OKOCHCTCMBI,
Tounocmb u 060CHOBAHHOCb onpedeﬂeHud U mepmuHos.

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

OOBSICHATH NPHUKJIAJAHOE 3HAYEHHE BAKHEHIIUX JOCTHKEHMH B o00j1acTH
€CTECTBEHHBIX HAyK JJIA: Pa3BUTHS DHEPreTHKH, TPAHCIIOPTa U CPEICTB CBS3H,
MOJIYYEHHUS] CHUHTETHMYECKMX MATE€pPUAlOB C 3aJaHHBIMU CBOMCTBaMH, CO3JIaHHS
OMOTEXHOJIOTUH, JedyeHUs HHQPEKIHOHHBIX 3a00JeBaHUM, OXpaHbl OKpYXKarollen
Cpensl;



Tounocmwb u 060cHOBaAHHOCMb ONpedeNenHuss hakxmopa, enusHue U pe3yibmam Ha
00KA3amenbCmeax mexHuyecKux, XUuMu4eckux, OUOI02UYecKUx, IKOI02U4eCKux u

MeOUYUHCKUX UCCNeO08AHUIL.

BBI/IBUI'aTh I'MIIOTE3bI U IIpE€AJarartb MyTu UX INPOBEPKHU, A€JAaTbh BbIBOAbLI HA
OCHOBC JOKCIICPUMCHTAJIbHBIX JaHHBIX, IPCACTABICHHBIX B BHUJIC rpa(bm(a, Ta6JII/II_IBI

HJIN AuarpamMMmabI;

Llemoncmpupoeams cpasnenusi 6 6uoe pe3yIbmamos 6 mabiuyax, cxemax,
ouazpammax, 0enas 6bl00bl U 0O0OUJeHUs HA OCHO8E CPABHEHUS U AHATUS.

padoTaTh ¢ ecTeCTBEHHO-HAY4YHOII MHpoOpManmei, copepxaiieiicss B COOOIIEHUIX
CMMU, wmHTEpHET-pECYpCax, HAyYHO-TIOMYJAPHOW JIMTEPATYPE: BIAJIETh METOAAMU
IIOMCKA, BBIJCIATH CMBICIIOBYXO OCHOBY U OLICHUBAaTh OLICHUBATH JOCTOBEPHOCTH
uH(popmamy;

Obocnosannocmsb no0bopa mamepuana, npasuilbHOCHb 8b1O00pa UHGoOpMayuu, npu

ogopmaenuu cooouenuil, 00Kk1a008, peghepamos.

HCIIOJIB30BaTb l'[pHOﬁpeTeHHl)Ie SJHAaHUS U YMCHUS B HpaKTI/I‘{eCKOﬁ
JeSITeJIbHOCTH U NOBCEIHEBHOM KU3HU JIJIsI:

OLOCHKH BJIMAHHNA HAa OPpraHU3M YCJIOBCKA JJICKTPOMAI'HUTHBIX BOJH U

pPaJMOaKTUBHBIX U3TYUYCHHUIA,
IHEPTOCOEPEIKEHNS;
0€30I1acCHOTO MCITOJIF30BAHUS MAaTEPHAIIOB M XUMHUYECCKUX BEIIIECTB B OBITY;

npodUIaKTUKU UHPEKITMOHHBIX 3a00JIeBaHU N, HHKOTHHOBOM, aJIKOTOJILHON U

HapKOTUYECKOU 3aBUCUMOCTEM;
OCO3HAHHBIX JIMYHBIX JEHUCTBUU 110 OXPaHE OKPYKAOIIEN CPEIb

IIpasunvrocms 6v160pa Memo008 npopuIaKmuKu, 3HAHULL U YMeHUll 8
NOBCEOHEBHOU IHCUIHU.

CeoespemeHHOCmb OKA3AHUS HEOMLONCHOU 008PAYEOHOU NOMOUU
3HaHUA:
CMBICJI MOHATHM:

ECTGCTBGHHOHay‘lHBII;'I MCTOA IIO3HAaHMU:I, QJIICKTPOMAIrdHUTHOC ITI0JIC,
QJICKTPOMArduTHBIC BOJIHBI, KBAaHT, HCpI/IO)II/I‘{eCKI/Iﬁ 3aKOH, XHMHUYCCKas CBiI3b,



XMUMUYECKasl peakiysi, MaKpoMoJeKyna, OelloK, Karaiau3arop, (hepMeHT, KIeTka,
mupdepennmanus  kierok, JHK, Bupyc, Owuomornmueckas  3BOJIIOIUS,
O6uopazHooOpasue, opraHu3M, MOMYIALHKs, SJKOCHCTeMa, Ouocdepa, SHTPOMUS,
caMOOpIaHu3aLus

Tounocms u 060CcHOBaAHHOCMD onpec)eﬂeHud U mepmuHos6.

Vmenue cpasnusams ecmecmeeHHOHAYUHblE MEMOObL NOSHAHUS, NPUBOOUMb
npumepbnl. [lenams 6v1800bl.

BKJIQ/I BEJINKUX YYeHbIX B ((OPMUPOBAaHNE COBPEMEHHOM €CTeCTBEHHO-HAYYHOM
KapTUHBI MUPA;

Hcnonvzosanue Ho8bix mexnono2uu 8 oonacmu uzuxu, Xumuu, buoro2uu,
MeouyuHe; yMeHue 00bACHUMb 8ANCHOCNb HOBbIX OMKPbIMULL 60 0120 Yenosexa.

Kpurepuu onennBanus

1. Conepxxanne u o0beM Marepuaina, IMOMJIEKAIIET0 MPOBEPKE, OMpPEaeseTCs
nporpamMmoid. Ilpu mpoBepke ycBOEHHsS MarepHhana HYKHO BBISBISTH IOJTHOTY,
MIPOYHOCTh YCBOEHHUSI 00YHarOUMMUCS TEOPUH U YMEHUS IPUMEHSTh €€ Ha MPAKTHKE
B 3HAKOMBIX U HE3HAKOMBIX CUTYallUsIX.

2. OcHOBHbIMU (QopMaMU MPOBEPKU 3HAHUM U YMEHUH OOydaromuxcs II0
JTUCHUTUIMHE SIBJISIFOTCS: YCTHBIA U MUCbMEHHBIN OMPOC, TECTUPOBAHUE, MTUCbMEHHAs

pabora, camocTosaTeNnpHas padora.

3. IIpu o1leHKE NMUCBMEHHBIX U YCTHBIX OTBETOB IPEINOAABATEND B MEPBYIO OYEPEND
YUUTBIBAET MMOKa3aHHbIE OOyYarolMMHUCs 3HaHUS U yMeHUs. OlLieHKa 3aBUCUT TaKxkKe
OT HaJIM4Ms U XapakTepa MOrpeiHOCTel, TONYIIEHHBIX 00yYatouUMUCH.

Cpenu norpentHocTed BBIACISIIOTCS OMMOKK U HefoueThl. [lorpemHocTs cuntaercs
OIMOKOW, €CJIM OHa CBUJICTCILCTBYET O TOM, YTO OOYyYalOIIMKICS HE OBJIAJEI
OCHOBHBIMHU 3HAHUSIMH, YMEHUSIMU, YKa3aHHBIMHU B IPOTPaMMe.

K Hemoueram OTHOCATCS NOTPEHIHOCTH, CBUIECTEIBCTBYIOIIHE O HEIOCTATOYHO
MIOJIHOM WJIM HEAOCTAaTOYHO ITPOYHOM YCBOCHHMHM OCHOBHBIX 3HAHWW M YMEHUU WIH
00 OTCYTCTBHM 3HaHMIl, HE CUMTAIOIIMXCS B MporpamMme OCHOBHbIMHU. Hemouetamu
TaKX€ CUYUTAIOTCS: MOTPEHIHOCTH, KOTOpPBIE HE NPHUBEIM K HCKAXKEHUIO CMBICTA
MOJy4eHHOTo  OOyYaromuMmcsl  3aJaHds WIM  crnoco0a €ero  BbINOJIHEHHUS,
HEaKKypaTHasl 3allKiCh; HEOPEKHOE BBHIITOJIHEHHUE YEPTEKA.

I'panunia mexay ommOKaMH W HEIOYEeTaMHU SIBJISETCS B HEKOTOPOM CTereHu

ycioBHOM. Ilpm  omHuMx  oOCTOsITENbCTBAX  JOMYIIEHHAs  OOydYarolUMUCS



HOTPELIHOCTh MOXKET PAacCMaTpUBATHCS MPENojaBaTesieM Kak OImMOKa, B ApYyroe
BpEMS U TIPHU IPYTUX 00CTOATEIHCTBAX — KaK HEJOYET.

4. 3amaHus s YCTHOTO M MHCBMEHHOIO Ompoca OOy4YarolIMXCS COCTOST W3
TEOPETUUECKUX BOIIPOCOB.

OTBeT Ha TEOPETHUECKUM BOIMPOC CUUTAETCS OE3yNpPEUYHBIM, €CIH IO CBOEMY
COJICP’)KAHMIO TOJIHOCTBIO COOTBETCTBYET BOIIPOCY, CONEPKUT BCE HEOOXOIUMBIE
TeopeTnueckue (akThl 1 000CHOBAHHBIC BBIBOMBI, a4 €TO M3JIOKCHHUE W MTHCHMCHHAS

3alIUCh I'PAMOTHBI U OTIIMYAIOTCA IMMOCJICAO0BATCIBHOCTBIO H aKKYPATHOCTBIO.

Pemenue 3amaun cumTaeTcss O€3ynpedyHbIM, €CIU MNPaBUIBHO BBIOpAH Croco0
pelIeHUs], CaMO PEIIEHUE COMPOBOKIAACTCA HEOOXOAUMBIMU OOBSICHEHUSIMHU, BEPHO
BBITIOJIHEHBI HY>KHBIE BBIYUCICHHUS U TPEoOpa3oBaHUs, IMOJYYEH BEPHBIM OTBET,
MOCJIEI0BATENbHO U aKKYPATHO 3allCaHO PELICHHE.

5. Onenka oTBeTa 00y4aromIerocss Mpu YCTHOM U MUCBMEHHOM OIPOCE MPOBOIUTCS
0 TATHOAUTBHOW CHCTEME, T. €. 3a OTBET BBICTABIISICTCS OJIHA W3 OTMETOK: |
(oxo), 2 (HEyIOBIETBOPUTENHHO), 3 (YyIOBIETBOPUTENBHO), 4 (XOpoIio), 5
(OTIINYHO).

6. [IperomaBarens MOXKET TMOBBICHTh OTMETKY 3a OPUTHHAIBHBIA OTBET HA BOMPOC
WIM OPUTMHAIIBHOE pEIICHHE 3a7ayd, KOTOpbIE CBUACTEILCTBYIOT O BBICOKOM
Pa3BUTUU JIOTUYECKOTO MBIIUICHHUS OOYyYarollerocs; 3a perieHue Oosiee CI0KHOU
3ala4yd WM OTBET Ha Oo0Jiee CIOXKHBIM BOMPOC, MPEMSIOKEHHBIE O0ydaromemMycs
JIOTIOTHUTEIIBHO TTOCJIC BBITOTHCHHS M 3aJJaHuH.



KPUTEPUHU OLHINBOK
OueHka yCTHBIX OTBETOB
OTBET OLICHUBAETCSI OMMEMKOU «5», eciu 00y4arounCs:

®TIOJTHO PACKpBhUI COAEpKaHME Marepuaia B 00beMe, MPEeIyCMOTPEHHOM
IPOrpaMMO U y4EOHHUKOM,

OU3JIOKWII MaTcpual TIPaMOTHBIM S3BIKOM B OHpG,Z[GJICHHOfI JIOTUYECKOU
IIOCICA0OBATCIbHOCTH, TOYHO HCIIOJIB3Ys IMOAXOAAIITY O TCPMHUHOJIOTUIO u
CUMBOJIUKY,

®IIPaBUJILHO BBIIIOJIHWII PUCYHKH, YEPTEKHU, TPA(PHUKH, COIYyTCTBYIOIIUE OTBETY;

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

3aJaHuA,

®IIPOJIEMOHCTPUPOBAJIl  YCBOCHME pPaHEE  M3YYECHHBIX  COIYTCTBYIOIIMX
BOIIPOCOB, C(OPMHUPOBAHHOCTh M YCTOWYMBOCTH HMCIOJB3YEMBIX NIpPH OTPaOOTKE
YMEHUI U HABBIKOB;

eOTBEYAJI CAMOCTOSTENBHO ©O€3 HaBOMALIMX BOIPOCOB IPENOJaBaTels.
Bo3MoOxHBI OfjHA - B€ HETOYHOCTH IPU OCBELIEHUM BTOPOCTEIEHHBIX BOIPOCOB
WIM B BBIKJIAJKaX, KOTOpbIE OOYyYarOUIMHCS JIETKO HMCIPAaBWI [0 3aMEYaHUIO

IMpCroaaBaTciAd.

OTBeT OLIEHUBAECTCA OTMETKOM «4», €CIIM OH YAOBIETBOPSIET B OCHOBHOM
TPeOOBAHUSIM Ha OIIEHKY «5», HO MPHU 3TOM UMEET OJNH U3 HEJIOCTATKOB:

oB HU3JI0KCHHUU JOIMYIICHBI HEOOIBIIINE HpO6CJ]BI, HE HCKa3HUBIINEC

MAaTCMaTH4YCCKOC COACPIKAHHUC OTBCTA,

¢ JONMYIICHBI OAWH — ABa HCAOUYCTA IIPU OCBCIICHHMKW OCHOBHOI'O COACPKAHMA
OTBETAa, UCIIPABJICHHBIC 110 3aMCYaHUIO IIPCIIOAAaBATECIIs,

¢ JIOIMYIIICHBI omuOka wiau Ooliee ABYX HCIOOYCTOB IIpU OCBCHICHUU
BTOPOCTCIICHHEBIX BOIIPOCOB WJIKM B BBIKJIaAAKAaX, JICTKO HUCIIPABJICHHLBIC 110 3aMCUYaHHUTO

IperioaaBarcyiAi.

OtMmeTKa «3» CTaBUTCA B CAEAYIOIINX CIIyYasx:



®HEIOJIHO WJIM HEMOCIEA0BAaTENbHO PACKPBITO COJEpkKAHUE Marepuaia, HO
nokazaHo oOllee TMOHMMAaHWE BONpPOCAa U MPOJAEMOHCTPUPOBAHBI  YMEHHWS,
JNOCTAaTOYHbIE 11 JajdbHEHIIEro  YCBOEHUS  MPOTrpaMMHOrO  Marepuala
(onpenenennbie « TpeOOBaHUSAMU K MAaTEMAaTHYECKOM MOATOTOBKE 00YUYaIOIIUXCS»);

OIMCIIMCh 3aTPYAHCHUA WM AOITYHICHBI OIINOKH B OIpCaACICHUN HOHHTHﬁ,
HUCIIOJIBb30BaHUH MaTeMaTH4eCKOM TCPMHUHOJIOIUH, qCpTCiKax, BBIKJIaAKax,

HCIIPABJICHHBIC ITIOCJIC HCCKOJIBKUX HABOIAIINX BOIIPOCOB IIPCIIOAABATCIIA,

*00yJarouiicss He CIPaBUJICS C IPUMEHEHHEM TEOPUHU B HOBOM CUTyallUU MPHU
BBIIIOJIHEHUN TPAKTUYECKOIO 3a/laHdsl, HO BBIIOJHWI 3aJaHusl 0O0sS3aTe€IbHOTO

YPOBHS CIIOKHOCTH 11O TAaHHOW TEME;

oIIp 3HAHUM  TCOPCTUUCCKOIO Marcprajlia BbIIBJICHA  HCAOCTATOYHAA

C(i)OpMI/IpOBaHHOCTL OCHOBHBIX YMCHI/Iﬁ N HaBBIKOB.

OTMmeTKa «2)» CTaBUTCS B CIICAYIOIHUX ClIydasdx:
OHC PACKPBITO OCHOBHOC COACPIKAHUC y‘le6HOFO Marcpualia,

e00HAPYKECHO HE3HAHHWE WM HEMOHMMAaHHE OOydJaromumcsi OOoJbIIeH WK
HanOoJiee BaKHOM YacTu y4eOHOro Marepuana;

JIONYIIEHbl OIIMOKM B ONPEICICHUU MOHATHM, MpPU HCHOJIB30BAaHUU
MaTeMaTHYeCKOM TEPMHUHOJIOTMM, B PHUCYHKaxX, 4epTexax WiIM rpadukax, B
BBIKJIaJIKaX, KOTOPBIE HE MCIPABJICHBbI IIOCJIE HECKOJIBKUX HABOASALIMX BOIPOCOB

ImperoaaBaTciis.

OtrmMmeTka «1» cTaBUTCS, €CIIU:

oOyyaromuiicss oOHApYXKUJ TOJHOE€ HE3HAHWE M HEMOHUMAaHUE HM3y4aeMOro
y4eOHOTO MaTepuajia WM HE CMOT OTBETHTh HU Ha OJMH M3 IOCTaBJIEHHBIX

BOIIPOCOB IO U3y4aEMOMY MaTepHuaty.



TunoBbie 3aganus AJ151 OLEHKH OCBOCHUHA pasaesia 1. «Pusnka»
Bapuant 1
1 Bapuant
1. I1I 3akon HeroTona gopmyiupyercs Tak:

A.Teno osudicemcs pagHoMepHO U NPAMOIUHEUHO (UIU NOKOUMCS), ecllu HA He20 He

Oeticmaytom opyaue mena (Uiu oetcmsue Opyaux meji CKOMNEeHCUPOBAHO).

b.Cuna  ynpyeocmu,  6o3Huxkarowas  npu  Oegopmayuu  mena,  nNpamo
NPONOPYUOHANbHA 8ETUYUHE AOCONIOMHO20 VYOTUHEHUS.

B./leticmsue pasrno npomuegoodeticmsuro.

I Tena oeticmeytom Opye Ha Opyea cunamu pasHLIMU HO AOCONOMHOM)Y 3HAYEHUIO,
HANpAasieHHbIMU 80016 OOHOU NPIMOU U NPOMUBONOTONCHBIMU NO HANPABTIEHUIO.

2. YeMy IpMMepHO PaBHA CHJIA TSAMKECTH, JAeiicTBYIOIAas 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 00/12/1a1
Hepruei 62500 I:x?

A. 3000 [Jorc.

b. 4125 Je.

B. 3125 Jixc.

I 150 e

4. CoBepiuaercs v padoTa M ecJid 1a, TO KAKOI0 3HAKa?

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

A. 4> 0.

b.4<0.

B.A=0.

5. B kakux exununax B CU usmepsiercs kodpduumeHT ynpyrocru resaa?

A. H/km.



b. Jlun/cm.

B. H/m.

I Jlun/cm.

. H*wm.

6. 3nauyenne Temneparypsl no mkaje KeabBuna onpenenasiercs mo gopmyJie.
A. T=1"-273.

b. T=273t°.

B. T=1"+ 273.

I T=273 -1°

7. sIBjIeHme MNPOHUKHOBCHHUSA MOJICKYJI OJJHOI'0 B€IIECCTBA B ME/KMOJICKY/IHAPHOEC
MPOCTPAHCTBO APYIOro Ha3bIBA€TCsA

A. Koneexkyusl.

b. Jedhopmayus.

B. Jlugparxyus.

I Jlughgyzus.

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

b. Ompuyamenvnoiii.

B. 3apso pasen nynio.

9. Koin4yecTBO TEMJIOTHI, MOJTYy4Y€eHHOE TeJIOM NPU HATPEBAHUM
paccuuThiBaeTcs mo popmyie...

A. Q=cm(t2-t1).

5. Q=qgm.

B.m=pV.

10. Dy1eKTpUYECKUM TOKOM HA3bIBAETCH. ..
A. Tennosoe ogudicenue MoneKy geuecmaa.
b. Xaomuunoe osuscernue anekmporos.

B. Vnopsaoouennoe osuoicenue 3apsaxcennvix uacmuy.



I Fecnopsioounoe osudicenue uoHos.

/. Cpedu omeemog nem npasuibHo2O.

11. Kakas ¢opmyJia BbIpa:kaeT 3akoH OMa /1J1s1 ydyacTKa menu?
A. =g/t

b. A=IUt.

B. P=IU.

I 1=U/R.

Il. R=pl/S.

12. ConpoTuBiieHUEe NPOBOAHUKA 3ABUCHUT OT...
A. Cunvl moka 8 npo8ooHUKe.

b. Hanpsorcenus na konyax npo8oOHUKA.

B. Om mamepuaid, U3 Komopozco u3conoelexn I’lp0600HuK, om e20 ONUHbL U nﬂomadu

NONepeyHo20 ceyeHusl.
I Tonvko om e2o OnuHwl.

/. Tonvko om naowjadu nonepeuno2o cedenus.

13. HanpsizkeHHMe HA YYaCTKe MOKHO U3MEPHTh...
A. Boremmemponm.

b. Amnepmemponm.

B. Ommempon.

I Apeomempom.

14. SIBjieHuMe BHIPBIBAHUS 3JIEKTPOHOB M3 BellleCTBA MO/ IeliCTBMEM CBETA
HA3bIBAIOT:

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

I Dnexmpuszayuetl.



Bapuanr 2

1. ®opmyaa, Beipaxawman Il 3akon Herorona?

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

['F=Gm1m2/R2

2. 1o kakoii (popmyJie OnpenesiOT CHILY TSXKeCTH?
A. mg.

B. kAl

B. vt

3. Teao maccoii S00 r cB00OAHO TagaeT C HEKOTOPOil BHICOTHI. B MOMeHT
NMaJeHUus HA 3eMJII0 ero KnHeTn4yeckasi 3Heprus papaa 100 I:x. C kakoi
CKOPOCTBIO yNIaJI0 TeJio?

A. 400 .

b. 20 []c.

B. 45 Jxc.

I 300 [c.

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

b.A<0.

B.A=0.

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

A. Umnynvcom cunol.

b. Pabomoti cunet mssicecmu.

B. Hmnynvcom mamepuanbHoi mouku.

I Cunou mpenus.



6. Kto BmnepBble yOemwiicsi B CYIIECTBOBAHMH XAO0THYECKOIO IBUKEHMSI
MoJIeKya?

A. @.Ileppen.

b. P.bpoyn.

B. A.Dunwmern.

1. JI. bonvyman.

7. Uemy paBHO 4HCJI0 ABOrajpo?

A. 6 * 104 mono.

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

8. Ilepebiii moctyaar bopa umeer cienymouryo GopmMyJInpoBKy:

A. B amome 3nekmponsl 08UNCYMCA NO KPY208bIM OpOUMAM U U3TYYAIOM NPU SMOM

INNEKNMPOMACHUMHbLE BOJIHbL.

b. Amom mooicem naxooumvcsi moavko 6 0OHOM U3 CMayuUoOHAaApHbvlX COCMOﬂHuﬁ,' 6
CMAYUOHAPHBIX COCMOAHUAX AMOMbl U3TYHUAIONT JIEKNPOMAZHUNMHbLE 6OJIHbL.

9. U3meHeHuUe TeMIniepaTypbl 0003Ha4YaeTcH ...

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

B. At=t2+¢1.
I At=12/t1.

10. Kakas u3 ¢popmyJ Beipaxkaer 3akoH OMa Uil NOJTHOM Henu?
A. Q=IUt.

b. 1=UIR.

B.E=A/q.

I P=IU.

I 1=E/(R + ).

11. Cornnacno 3akony /Ixoyns — JIeHna, KoJM4eCTBO TEIIOThI, BbIAe/IsieMOe
NMPOBOJAHNUKOM C TOKOM NPONOPIHOHAJIBHO...



A. cune moka, conpomuenenuio, 8pemeHtu.

b. keadpamy cunvt moka, conpomugnenuto u pemenu.
B. keadpamy nanpsscenus, conpomugnenuio u 6pemMeHu.
I keadpamy conpomuenenus, cuie moka u 6pemeHu.

/. nanpsiocenuto, keaopamy conpomuGieHUs U 8peMeHuU.
12. Cunty TOKA Ha yYacTKe Henu U3MepsIoT. ..

A. Amnepmemponm.

b. Bonemmemponm.

B. Ommemponm.

1. Manomemponm.

. J{lunamomemponm.

13. KakoBo Hanpsi;keHHe Ha YYACTKe 1eNu MOCTOAHHOTO TOKA C
3JIEKTPHUYECKHUM cONpoTHBJIeHneM 2 OM u npu cuiie Toka 4 A?

A. 2 B.

b. 0,5 B.

B.8B.

I’ 1B.

/. 4 B.

14. CoBepmaercs jiu padora U eCJIM 12, TO KAKOro 3HaKa?
Ipumep: I'py3 maccoii 120 kr nogHUMAKOT HA BBICOTY 50 cM;
A.A>0.

b.A4<0.

B.A=0.



IIpaBusibHBIE BApUAHTBI OTBETOB
1 BapuaHT

2 BapuaHT

1

> ©O© g W oo o W H N T W W > >, 0 wWow o>y T






TunoBble 3aaHusl 1J151 OLIEHKH OCBOEHUs pa3aesia 2. « XUuMHs»

Bapuanr 1

1. YcranoBuTe cooTBeTCTBHE MeKAY (PopMyJIoii okcuaa u GopmyJioi
COOTBETCTBYIOLLEI0 €My I'HAPOKCH/A.

a) Na20
0) Fe203
8) BaO

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

2. C Bo101i He B3aMMO/IEHCTBYeT:
1. Ca

2.Hg

3. Na

4. K

. [Ipu B3aumoneiicreuu CO2 ¢ Bogoi oOpa3yercs:
. Coab
. Kucjsiora

. Oxenp

A W N = W

. OcHoBanue

. @opMyJia THAPOKCHUIA IIUHKA:
.Zn0O

.Zn (OH)2

. Zn(NO3)3

.Zn

N H~ W N = A

. C Bon0ii B3anMozeiicTByer:
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 (popmyJ1y CEPHUCTON KUCJIOTHI

A. H2S.

b. H2Si03.

B. H2S0A4.

I H2S03.

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

A. H2S.

5. HNOS.

B. H2CO3.

I HCL

9. ®opmyJia IIIOKO3BI:

A. C6HI206.
B. CSH1004.
B. (C6HI1005)n.
I C5H1005.

10. K moHOCaxapuaaM OTHOCSTCS:
A. Pubosa, caxaposa, maiomosa.

b. Kpaxman, enuxoeen, oesoxcupubosa.
B. I'moxo3za, ¢ppykmosa, pubosa.

I Caxaposza, manemosa, ¢ppykmosa.



Bapuanr 2

1. YcranoBure coorBeTcTBHE MexKAYy (POpMYI0i okcnaa u popmyJioi
COOTBETCTBYIOLIEI0 eMy T'MJIPOKCUIA.

a) Na20
0) Fe203
8) BaO

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

2. CooTHecHTe Ha3BaAHUS KUCJIOT U GOPMYJIbI

1) cepnas a) H2S 6) H2CO3

2) azomnas 6) H2S04 2) H2S03
3) ceposo0opooHas 0) HNO2 e) HNO3

4) azomucmast

3. BbiOepurte Qopmyiabl KHCI0T, HOH KHCJIOTHOIO0 OCTATKA KOTOPbIX HMeeT
3apsia 1-

A. H2S.

5. HNO3.

B. H2CO3.

I HCI.

JT. H3POA4.
E. H2504.

4. @opmyJia 1e30KCUPHO03bI:

A. C6HI206.

b. C5HI004.

B. (C6HI005)n.

I C5HI005S.

5. K nosimcaxapuaam oTHOCSTCS:

A. Pubo3sa, caxapo3sa, manemosa.

b. Kpaxman, xumun, 2nuxoeen.



B. I'toxosza, ¢ppyxmosa, pubo3sa.
I ©pyxkmosa, caxaposa, kpaxma..

7. BoiOepuTe 1ByXOCHOBHbIE KUCJIOTHI

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

E. H2CO3.

8. CoorHecure q)OpMYJIy HOHAa KHCJIOTHOI'O OCTaTKa U Ha3BaHHMEC KU CJIOTHI

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. (C6HI005)n.

I C5HI005S.

10. K nucaxapuaaM OTHOCATCH:

A. Pubo3sa, caxapo3sa, manemosa.

b. Kpaxman, enuxoeen, oesoxcupubosa.
B. I'ioxosza, ppyxmosa, pubosa.

I. CCZXdeS’CZ, Majtbmo3d, 1aKmosda.

No
BOIIPOCA
[IpaBuibHBIE BApUAHTHI OTBETOB

I BapuanT



2 BapuaHT

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

Tema «Opranusm 4esj0BeKa 1 OCHOBHbIE HAIIPABJICHUS €r0
JKU3HENAeSTeJIbHOCTID)

1 BapuaHT

Omnopa u nBmkenue. Kocru ckesiera. Crpoenne ckesera.

3ananue 1. BoiOepuTe 01MH NPaBWIbHBII OTBET.

1. CxeneT B OCHOBHOM y4acTBYET:
A. B obmene opeanuueckux eeuyecmsa
b. B oomene munepanvuulx seujecms

B. B 6oonom oomene

2. KpoBeTBOpHYIO (PYHKIIHIO BEITIOTHSCT:
A. Kpacnwiii kocmuwiti mo3e
b. JKenmuwiii kocmuwiii moze

B. Haoxocmuuua

3. [lireyeBast KOCTH OTHOCHUTCH:
A. K nnockum kocmam
b. K emewannvim kocmam

B. K mpybuameim xocmsm

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

B. B mpybuamuix xocmsx

5. [onocth umeeTcst BHYTpHU:



A. Cmewannvix kocmeti
b. Tpybuameix xocmeii

B. IInockux kocmeti

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

B. K nrockum xocmsm

7. Jlomarka sIBISI€TCSI IPUMEPOM:
A. Cmewanuvlx kocmel
b. Tpybouameix kocmeti

B. [Inockux kocmeti

8. 70 % cyxoro BeniecTBa KOCTH COCTABIISIOT:
A. Booa
b. Munepanvhvie sewgecmea

B. OpeaHuueCKue eeujecmea

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

B. Xpynkocmu

10. B nosxuoM Bo3pacTe B KOCTAX YBEIUYUBACTCS COJIEPKAHUE:
A. Boowt
b. Opeanuueckux sewjecme

B. Munepanvnoix eewecms

3ananue 2. BeraBbTe NPomnyumeHHoe CJI0BO.



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

2. Cxerer CIIYXUT... TCILY,... BHYTPCHHHUC OpraHbI, C IIOMOIIIBIO HCTO
OCYIICCTBIIAIOTCA ... TCJIA B IIPOCTPAHCTBEC, OH TAKKC YHAaCTBYCT B ... BCHICCTB.

3. [IneueBas, OeapeHHass KOCTU OTHOCATCA K ... KOCTSAM M COCTOAT U3 ..., BHYTPH
KOTOPOTO HAXOJIUTCH ..., U IBYX..

4. CTeHKH TIOJNOCTEH, copepKalluX BHYTPEHHHE OpraHbl, 00pa30BaHBL... KOCTSAMHU,
HarpuMep ... OTAEI Yepena, KOCTH ..., pedpa; a HO3BOHKHU U KOCTH ... Yeperna COCTOSIT

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

5. KocTb wWMeeT CIOXHBIA ... cocTaB M cocrouT u3 65-70% ... BelecTs,
IPUAAIOMIUX ..., 1 30-35 % ... BelecTB, NPUIAIONINX ... U ... KOCTH.

2 BApMAHT
ObixaHue

3ananue 1. BoiOepuTe 0AUH NPaBUIbHBIN OTBET.

1. CymrHocTh mporecca JbIXaHHusI COCTOUT B:
A. Obmene eazamu mexncoy OpeaHuIMomM U BHeuHell Cpedoll

b. Oxucnumenvuwvix npoyeccax 6 Kjiemkax, 6 pesyjilbmanie KOmopblx 8blOeISIemCs

oHepausl
B. Tpancnopme 2a306 kpoewio

2. B HOCOBO¥ TIOJIOCTH BO3AYX:

A. Ouuwaemces om nviiu U MUKPOOP2AHUIMOB
b. Venaowcusemces u coepesaemces

B. Hpoucxodﬂm 6Ce sbvlulenepeduciieHHble npoyeccosl

3. l'oprans oOpazoBana:
A. Ilonepeuno-nonocamovimu MbIUYAMU, XPAUWAMU, CAUSUCTNOU 0OOJIOUKOU

b. [aokumu moruuyamu u xpsawamu



B. Kocmuoti mxanvo, HonepeuHo-noaiocamviMuy MulUYamu U CIu3UcCmou 000104Kou
4. Hanbosee KpyImHBIM XPSIIIOM TOPTaHH SIBIISCTCS:
A. Haocopmannux

b. IlJlumosuonuiii

B. 3epnosuonuiii

5. ['onocoBsbie CBSI3KH Yy YETIOBEKA PACIIOIOKEHBI:
A. B mpaxee
b. B copmanu

B. B nocoenomexe

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

B.I'oeopu epomko

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

B. Haoeopmannuxk

8. JlnuHa Tpaxeu 4yeJoBeKa COCTABIISET:
A. 20-21cm

b. 24-26 cu

B. 10-11 cm

9. Tpaxest paznensieTcs Ha TJIaBHbIE OPOHXHU HA YPOBHE:

A. 3-20 wetinozo nozeonka



b. 5-20 epyonoeo nozsonxa

B. 1-20 noscuuunozo noszeouxa

10. TkaHb JETKUX COCTOUT H3:
A. Anveeon
b. bponxuon

B. Jlecounou nnespul

3ananue 2. BcraBbTe NponyieHHoe ¢JI0BO.

1. I[BIX&TGJIBHBIG IIYTH YCJIOBCKAa HAYMUMHAIOTCA... IIOJIOCTBIO, B KOTOpOfI BO3OYyX...,

YBIAKHACTCA, OUUIIACTCS OT IIbLIN H...

2. ITocne HOCOIIOTKH BO3yX IOCTYHHacT B..., COCTOAIIYIO M3 HCCKOJIbKHX..., B
KOTOpOﬁ PAacCIIOJIO0KCHBI I'OJIOCOBBIC. ..

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

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

YAQAIOIWUM YaCTHUIEL. .. U3 JbIXaTCJIbHBIX HYTCfI

5. B rpyaHO#t 10JI0CTH paCIiONOKEHBI. .., TOKPBITHIC... © COCTOAIINE U3 MEJIbYanIIuX

TOHKOCTCHHBLIX ITY3BIPBKOB — ...

3 BapuaHT

IMumeBapenne. I[IumeBble TMNPOAYKTHI, MNUTATEJIbHbIE BelleCTBA H HUX
npespamnleHusi B opranusme. IluneBapenue B xejiyaKe U KUIIeYHUKeE.

3ananue 1. BoiOepure o1uH NpaBUJIbHbIN OTBET.

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

B. Yenesooos

B. Boowi



3. HavaspHbIH Tan nuimeBapeHus 3aKITI09aeTCs:
A. B xumuueckoti obpabomre nuwu
b. B mexanuueckoii oopabomre nuwyu

B. B snepecemuueckux npespaujeHusix

4. ITumeBapuTenbHbIE COKH YEJIOBEKa COJIEPAKaT:
A. @epmenmul
b. Bumamunuol

B. I'opmonwi

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

b. 2Kupos

B. Yaneso0o0s

6. KomnuecTBo 3y00B y ueI0BEKa COCTABIISET:
A. 28
b. 32
B. 34

7. IloBepXHOCTb 3yOOB MOKpPHITA:
A. enmunom
b. Omanvio

B. [[lemenmom

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

B. K npuobpemennvim peghnexcam



9. OCHOBHYIO POJIb B ONPEJIEICHUH Kaue€CTBa U BKYyCa MUILU UTPAIOT:
A. I'yowb
b. 3y6ub1
B. A3vix

10. BMecTUMOCTB Xelny/iKa 4yeJIoBeKa COCTaBIISET:
A.1,0-1,5n
b5.2,0-3,0
B.3,0-4,0 2

BcraBbTe nmpomnyuieHHoe cJjI0Bo.

11. IlpeBpalieHue MUTATEIBLHBIX BEIIESCTB IMHUIIK B JOCTYITHBIC YEJIOBEKY BEIIECTBa
Ha3bIBAETCS... U COCTOUT U3... U... 00PAOOTKH MHUIIIH.

12. Tlon  BO3AEHCTBHEM... MOJCKYIbl  CIOKHBIX  OPraHMYECKHUX  BEIIECTB
pacIIeIIsIoTCs 10 0oJiee..., ClIOCOOHBIX PaCTBOPATHCS B BOJIE U BCACHIBATHCH B... H...

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

14. IlumeBapeHre HAYMHAECTCA B... MOJOCTH, TJ€ MPOUCXOAUT U3MEIIBYECHUE THUILIH,
CMauMBaHUE €€..., OMpelesieHHe BKyca, o00e33apakvBaHWE M  HaYaJIbHOE
pacllerieHue. ..

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

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

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

[InieBapenue, MEXaHUYECKOM, XUMUYECKON

12

Omnopoii, 3amuiiaeT, ABMKEHUsS, OOMEHE.
I'oprans, Xpsien, CBA3KH.
®depMeHTOB, IPOCTHIX, KPOBb, IUMQY.

13
TpyOuatsim, Tena, MoI0CTh, SMH(PHU30B.
Tpaxero, XpsAIIEBHIX, 3aMUTHYIO, TTHIIEBO/Y.
KenynouHblil, KMIIEYHBIH, TOHKETYJOYHOM.

14

IInockrmu, MO3roBOM, Ta3a, OCHOBAHHUsI, CMEILIAHHBIM.
bponxa, MepLarenbHbIM, ITBUIH.
PotoBoi, ciroHOM, YITIEBOIOB.
15
XHWMHWYECKUI, HEOPTaHUYECKHX, TBEPAOCTh, OPraHUYECKUX, AACTUYHOCTD, YIIPYTOCTb.
Jlerkue, muieBpou, anbBEOIL.

Moio4HbI€, IOCTOSIHHEIE, IIEHKH.

3.3.2 3agaHus 1JI HTOrOBOr0 KOHTPOJIA (Au(PepeHHMPOBAHHOIO 3a4eTa)
Ilepeyenb BONPOCOB 1JIf1 IPOBEACHUS KOHTPOJIbHOM padoThI
1.Hayku o npupoze. EcTecTBeHHOHAYYHBII METO]T TO3HAHUSL.

2.EctecTBeHHOHAay4Hasi KApTHHA MUPA.



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

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

7 .Mexanndeckue KoueOaHusi U BOITHBL. YJ'IBTpaSBYK H €TI0 UCIIOJb30BAaHUC B TCXHHUKC

1 MEIUIIAHE.

8.OCHOBHBIE TTOJIOKEHUS MOJICKYISIPHO-KMHETHYECKOM Teopuu. Temneparypa Kak
Mepa CpeIHEN KHHETUYECKOW SHEPTUM YaCTHII.

9.I'a30BbI€ 3aKOHBI.

10.3aKk0oH COXpaHEeHUs PHEPTUH B TEIUIOBBIX MPOIECCaX.
11.9nexTpudeckue 3apsaabl U UX B3aUMOJEHCTBUE.

12 .TTocTosIHHBIHM 3NeKTpUYECKHiA TOK. 3akoH OMa /TSl y9acTKa IeTH.
13.95neKTpOMarHuTHbIE BOJHBI.

14 inTepdepennust u qudpakiivs CBETa.

15.DoTo3p ekt u KopImycKyasipHbIE CBOMCTBA CBETA.

16.Crpoenue aroma. KBaHTOBaHKE DHEPTHH.

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

18.Boza Bokpyr Hac. Du3nyeckrne u XUMUYECKHUE CBOMCTBA BOJIBI

19.KauecTBO BO/IBI. 3arpsI3HUTEITN BOJBI U CTIOCOOBI OUMCTKH.

20.KecTtkast Boza u ee ymsiruenue. OnpecHeHue BOJIbI

21.Xumudeckuit coctaB Bo3ayxa. AtMocdepa u Kiumar.

22.030HO0BBIE JIBIPHI. 3arpsi3HeHne aTMOC(HEPhl U €r0 UCTOYHUKH.

23.XUMUYECKHE DJIEMEHTHI B OPTaHU3ME YEIIOBEKA.

24.Ponb GeNKOB, )KUPOB, YITIEBOIOB JJIS )KU3HEIEATEIbHOCTH YeJIOBEKa.
25.MuHepasibHbIE BEUIECTBA B MPOAyKTax nutaHus. COalaHCUPOBAHHOE MMUTAHUE.

26.Knerounast Teopusi CTpOEHUSI OPTaHU3MOB.



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

30.Monekyna JJHK - Hocutens HacieACcTBEHHON MHGOPMAITHH.
31.YpoBHU OpraHU3aINy KUBOW TPUPO/IHL.

32.TkaHu, OpraHbl ¥ CUCTEMBI OpTraHOB 4esioBeka. [Iuranue.
33.IMumesapenune. CrucrteMa MUIICBAPUTEILHBIX OPTaHOB.

34.0Opransl gpixanus. bone3sHu opranoB IbIXaHUS M UX TPOPUITAKTHKA.

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

CHCTEMBI.
36.KpoBenocHas cuctema. OCHOBHBIE ()YHKIIMH KPOBH.
37 .nnuBumyansHOe pa3BuTrHe opranu3ma. [looBoe cozpeBanme.
38.IToHsTHS OHMOTEOIIeH03a, SKOCUCTEMBI M OHOChephI.
39.AHTpOMOTEHHOE BO3ICUCTBUE HA OKPYKAIOIIYIO CPEY.
40.MckyccTBeHHAs SKOCHCTEMA — arpoOHOIIEHO3.

3.4. Kpurepuu oueHUBaHUsI

«5» (OTJIHYHO)

OOyuvarouuiicss B OJHOM 00BbEME OTBETHJI Ha BCE BOIPOCHI M JIOMOJHUTEIbHBIC
BOMPOCHI TOCTaBJICHHbIE MPENOAaBaTeieM, yMeeT padoTaTb CO BCEMH BUIAAMHU
HMCTOYHHUKOB, TIPOSIBUB CAMOCTOATEIHLHOCTDh M 3HAHUS MEXKIPEAMETHOTO XapakTepa,

IMPUMCHATD IIPUHIIUIIBI y‘-IC6HOﬁ JUCHUIIIINHBI B ) KN3HH.

«4» (x0pouo)

OOy4Jaronuiicss pacKpbll COJIEp)KaHKE BOMPOCOB, HO B €r0 OTBETE CONEPIKATCS
HEJI0YeThl WM OfHa He TpyOasi ommOKa; MpU OTBETE Ha MOCTABJICHHBIE BOIPOCHI
MMEIOTCA  HE3HAYUTEIbHBIE  3aMEUYaHusi W T[ONPaBKU  CO  CTOPOHBI
npenonaparesis. OOyJaronuiicst MOKET ~ CaMOCTOSITeNIbHO — JI00bIBaTh  3HAHUSA,
MOJIB3YSICh PA3TUYHBIMU UCTOYHUKAMU, UMEET PA3BUTHIE MPAKTUUECKUE YMEHHUS, HO

Heo0s3aTeNbHO UX MTPUMEHSTh.



«3» (V10BJETBOPUTEJIHLHO)

OOyuatomuiicst packpel1 6onee, yem Ha 50% conep:kaHue BOIPOCOB, HO €r0 OTBET
COICPKUT HEeNOoueThl WU 2-3 HerpyOble OMMOKH, NMPH OTBETE HA MOCTABICHHBIC
BOIIPOCHI MPENOAaBaTeNb OKa3bIBAI eMy 3HAYUTEIbHYIO IOMOIIb B BUAE HABOISIINX
BOonpocoB. OO0yJaromuiics 3HaeT TOJBKO OCHOBHBIC MPHUHIUIBI, YMEET J10OBIBAThH
3HAHUS JUIIb M3 OCHOBHBIX HMCTOYHHMKOB, YaCTUYHO C(OPMUPOBAHBI 3HAHHS U
YMEHHS.

«2» (HeyI10BJETBOPHUTEJILHO)

OOyuaromuiicst packpbll MeHee, yeM Ha 50% coaepikaHue BOIMPOCOB, €ro OTBET
CONIEpKUT OoJsiee ABYX IpyOBbIX OLIMOOK, MPU OTBETE HA MOCTABICHHBIE BOIMPOCHI
npenojaBarelib OKa3blBall €My IOCTOSHHYIO MOMOIs. OOyJaroniuiics He ymeeT
CaMOCTOSITEJIbHO paboTaTh C HCTOYHUKAMM, HE 3HACT MPHUHIMIIOB Y4eOHOU
JTUCIUIUINHBI, Y HETO He C(POPMUPOBAHBI 3HAHUS U YMECHHUSI.

YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECNEYEHUE ITPOT'PAMMBI YYEFHOU JUCIHUATIJIMHBI «<ECTECTBO3HAHHUE»

OcBoenne mporpaMmbl ya4eOHON TUCIUIUTNHBL «ECcTecTBO3HaHME) MpeoiaracT Halu4due B
npodecCHoHANBHON  00pa30BaTebHON  OpraHU3AllMH, peaTu3yrollell  o0pa3oBaTebHYIO



nmporpamMmy cpeaHero obmero ooOpasoBanusi B mpenenax ocBoeHus OIIOIT CITO na 0aze
OCHOBHOTO 00111eT0 00pa3oBanusi, y4eOHbIX KAOMHETOB 10 (PU3HMKE, XUMUHU, OMOJIOTHH, B KOTOPBIX
HMMEETCsl BOBMOXKHOCTh 00€CcTiednTh CBOOOIHBIN focTyn B MIHTepHET BO BpeMsi y4eOHOTo 3aHATUS
Y B TIEPUO]T BHEYYEOHOH IeATeIHbHOCTH 00yYarOIIIXCSI.

B cocTtaB kaOuHETOB MO (U3HKE, XMMHH, OMOJIOTHH BXOJAT JTAOOPATOPUU C JTAOOPAHTCKOU
koMmHaTou. [lomemieHnss KaOWHETOB (M3WKH, XUMHUU W OHWOJOTUH JOJDKHBI YIOBIIETBOPSTH
TpeboBaHusIM CaHUTAPHO-IITUIEMUOIOTHYECKUX TTpaBui U HopMmaruBoB (CaunlluH 2.4.2 No 178-
02) 1 OBITh OCHAIIIEHBI TUIIOBBIM OOOPYIOBAHMEM, YKa3aHHBIM B HACTOSIIUX TPEOOBAHMSIX, B TOM
qyclie CIeUUaIn3upOBaHHON yuyeOHON MeOenbio M CpelncTBaMu OOy4YeHUs, JOCTAaTOYHBIMHU IS
BBITIOJTHEHHSI TPEOOBAHUH K YPOBHIO TIOATOTOBKU OOYYAFOIIIMXCS

B kabunerax JOKHO OBITH MYJIBTUMEIMITHOE 0O0OpYIOBaHHE, MOCPEICTBOM KOTOPOTO
YYaCTHUKUA 00pa3oBaTelIbHOTO MPOIEcca MOTYT MPOCMATPUBATh BH3YAIbHYIO HH(POPMAIHIO IO
¢bu3uke, co3naBaTh NPe3eHTALNU, BUIEOMATepHAIIbI U T. 1.

B cocTtaB yueOHO-METOAMYECKOT0 U MaTepUATBHO-TEXHUYECKOTO 00ECIICUEHUsT TPOTPaMMBI
yueOHOM nquciuruinHbl «EcTecTBO3HaHNE» BXOIST:

* MHOTO(YHKIIMOHATBHBIN KOMIUIEKC ITPETIOAaBaTEs,

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

* UH(pOPMALIMOHHO-KOMMYHUKAIIHOHHBIE CPEJICTBA;

* 5KpPaHHO-3BYKOBBIEC MTOCOOUS;

* KOMILJIEKT AJIEKTPOCHAOKEHN ST KaOMHETOB;

* TEXHHYECKHE CPEIICTBA OOYUICHMS;

* IEMOHCTpAIIMOHHOE 000pyIoBaHue (00IIEro Ha3HAYCHHS U TEMaTUYeCKue Habophl);

* 1aboparopHoe obopyaoBaHue (0OIIEro Ha3HAYCHUSI U TEMAaTUYECKUEe HaOOphI, B TOM YHCIIE
JUIS IOCTAHOBKY IEMOHCTPAIIMOHHOTO M YY€HUYECKOTO AKCIIEPUMEHTA, PEaKTUBHI);

* CTaTMYeCKHe, JUHAMHYECKHE, JEMOHCTPAIMOHHBIC M PAa3/IaTOYHBIC MOJEIH, BKIIFOYAs
HaTypalbHbIe OOBEKTHI;

* BCIIOMOTATeIbHOE 000PYIOBAHHE;

* KOMIUIEKT TEXHHUYECKOH MOKyMEHTAIlH, B TOM YHKCJe MacrnopTa Ha cpeicTBa oOyueHus,
WHCTPYKIIUHY TI0 UX HCIIOJIb30BAHUIO U TEXHUKE 0€30MacHOCTH;

* OMOMUOTEUHBIN QOHTT.

B O6ubnuoreunslii GoHA BXOAAT y4eOHUKH, ydueOHO-meronumdeckue KomruiekTol (YMK),
o0ecreurBaroIIie OCBOSHUE y4eOHOW AUCHUIIINHBI «EcTecTBO3HaHME», PEKOMEHI0BAaHHBIE WU
JOIYIIEHHBIC JIIT WCIOJB30BaHUS B MPO(EeCCHOHATBHBIX 00pa30BaTeIbHBIX OpraHU3aIUsX,
peanu3yronmx o0pa30BaTENbHYI0 MPOTpaMMy CpPEIHEro o0IIero oOpa3oBaHUS B Tperenax
ocBoenust OITOII CITO nHa 6a3e 0cHOBHOTO 00111eT0 00pa30BaHMS.

bubnuoteunsiii GoHI MOXKET OBITh JOMONHEH (PU3UUECKUMHU SHIUKIIONEAUSIMH, aTjacamH,
CJIOBapsSIMH, CIIPABOYHUKAMHU 1O (PU3UKE, XUMHH, OHOJOTHH, HAyYHOW W HAYIHO- IMOMYJISPHOU
JTUTEPaTypOr €CTECTBEHHO-HAYYHOTO COICPIKAHMSL.

B mporiecce ocBoeHus mporpamMmbl YIeOHON TUCHUIUIMHBI «EcTecTBO3HAHWE» CTYICHTHI
JOJDKHBI  UMETh  BO3MOXKHOCTH  JOCTyNa K OJJIGKTPOHHBIM y4e€OHBIM MarepuazaM Iio
€CTECTBO3HAHMIO, BKJIIOYas (DU3HWKY, XHMHIO, OUOJIOTHIO, UMEIOIIMMCS B CBOOOJHOM JIOCTYIIC B
cetn VIHTepHET (NIEKTPOHHBIM KHUTAM, TPaKTHKyMaM, Tectam, marepuanam EI'D u ap.).

PEKOMEHAYEMAS JINTEPATYPA
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IIpOrpamMM CpeiHero NpoQeccuoHaIbHOr0 00pa3oBaHus Ha 6a3e OCHOBHOIO 00IIero 0Opa3oBaHUs
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