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1. O0mas XxapaKTepUCTHKA pad0deil IPorpaMMel THCIUIUIHHBI

1.1 MecTo AMCOHUIIIUHEBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ILHOM MPOrPaMMBI

Oucnunnuna «EcTecTBO3HaHUE» SBISETCS YaCThIO IPegMeTHOM 06acTi EcTeCcTBEHHEIE HAYKU.
B yue6nbix mnanax IITICC3 pucnunnuaa «EcTecTBO3HaHME» BXOLUT B COCTAaB OUCIUMNIIUH IpenjiaraeMbIX
00pa30BaTEIbHON OpraHU3alLne.

1.2 Ilenb U NJIAaHHPyeMbIe Pe3y/IbTaThbl OCBOEHHsI IUCIUIUTHHBI, COOTHECEHHbIE C
IUTAaHHPYEeMBIMH pe3y/IbTaTaMH OCBOEHHsI 00pa30BaTe/IbHOM MPOrPaMMbI

OcBoeHMte OIUCHUIIIMHEL HallpaBlieHO Ha (OpMUPOBaHUE:

OK 02 Ocy1ecTBIATh IOUCK, aHAU3 ¥ HHTEPIPETALNI0 HHGOPMAINK, HEOOXONUMOM A BHITONHEHHUS
3aay4 npodeccroHaNnbHON OesITeTbHOCTH

JINYHOCTHBIE PE3YIIbTATH: YCTOMYUBEIN MHTEPEC K UCTOPUY U HOCTUXKEHUSIM B 00/1aCTH €CTeCTBEHHBIX
HayK, YYBCTBO TOPHIOCTH 3a POCCUMCKNE eCTeCTBEHHEIE HAYKU

MeTanpenMeTHHIEe Pe3YIbTaThl: YCTOMYMUBEIN HHTEPEC K NCTOPUHU ¥ OOCTUKEHUSM B 0071aCTH
€CTEeCTBEHHBIX HayK, YyBCTBO IT'OPIOCTH 3a POCCUNCKIE €CTECTBEHHEIE HAyKU

ITpenMeTHEIE PE3YNbTATH: CPOPMUPOBAHHOCTH NPEICTABIIEHNH O IIeJI0CTHON COBPEMEHHOM
€CTeCTBEHHOHAYYHOU KapTHHEe MUpA, IPUPOAe KaK efUHOM 1IeJIOCTHON CHCTEMe, B3aUMOCBSI3Y YEeJI0BEKa,
IIPUPOMH ¥ 00IIeCTBa, IPOCTPAHCTBEHHO-BPEeMEeHHEIX MaciTabax BeeneHHo

OK 04 PaGoTaTh B KOJIJIEKTUBE U KOMaH[e, 3GGEeKTUBHO B3aUMOLEHCTBOBATh C KOJIJIETaMH, PYKOBOACTBOM,
KJIINeHTaMUu

JINYHOCTHEIE Pe3ynbTaThl: TOTOBHOCTE K IIPOOOJIZKEHU IO 06pa3OBaHI/I5{, IIOBHIIIIEHUIO KBaJ'II/I(bI/IKaHI/II/I B
n30paHHOHN TPOGEeCCUOHATPHON NeaTeIbHOCTH C UCIIOIb30BaHNeM 3HAHUYU B 00JIaCTH eCTECTBEHHEIX HAYK;
00BbEKTUBHOE 0CO3HAHNE 3HAYNMOCTH KOMHeTeHHI/Iﬁ B 00JIaCTH €CTEeCTBEHHEIX HayK [Jisd 4ejIOBeKa U
06HleCTBa, YMeHH€E UCII0JIb30BaTh TEXHOJIOTUYECKNE NOCTUXKEHUS B obnactu (I)I/I3I/IKI/I, XUMHUH, 010JIOTHH
IJIsI TIOBHINIIEHUSI COOCTBEHHOTO MHTEIINIEKTYalbHOTO PA3BUTHS B BHIOPAaHHOU MPodeccruoHanbHOM
OesiTeNIbHOCTH

MeTanpenmeTHHe Pe3yNIbTaThl: IPDHUMEHEHNE OCHOBHEIX METOOOB IIO3HAHUA (Ha6J'I}OJIeHI/I$[, HAY4YHOI'O
3KCHepI/IMeHTa) O U3y4YEeHUus Pa3JIMYHBIX CTOPOH eCTeCTBeHHO-Hay‘{HOﬁ KapPTHUHELI MKPa, C KOTOPEIMHU
BO3HUKAET HeoOXOOUMOCTh CTAJIKUBATLCSA B IPOGdECCHOHATBHOM chepe

HpeJIMeTHbIe PEe3ynbTaThl: BllaleHue 3HaAaHUAMHU O HauboJiee BaXKXHEBIX OTKPRITUAX U JOCTUXKEHUAX B
001acTy €CTECTBO3HAHUS, OBIUABIINX Ha SBOJIIOLUIO IPEACTABIEHUN 0 IPUPOJie, HA Pa3BUTHE TEXHUKY U
TeXHOJ'[Ol"I/II;I; C(I)OpMI/IpOBaHHOCTB YMEeHUuA MPUMEHATh €CTECTBEHHO-Hay4YHbI€ 3HAHUA OJIA 00bsICHEeHUS
OKPYKAaIOIUX SIBJIEHUH, COXpaHEHUs 3N0POBhs, 0OecriedyeHrs 6€30IIaCHOCTH KU3HENeITEIbHOCTY,
0epeRKHOTO OTHOIIEHUS K IPUPOLE, PAIMOHAIBHOTO

MIPUPOOOIIOTIb30BaHMS, a TaKXKe BBIIIOJIHEHUSA POJIM T'PAMOTHOI'O HOTpGGI/ITeHH

OK 07 CopeiicTBOBaTh COXpAHEHHUIO OKPYKaIOIIeH Cpefbl, pecypcocbepexrenuio, 3hGHeKTUBHO
OeNCTBOBAThH B Upe3BHIYANHEIX CUTYaIUIX

JIMYHOCTHBIE pPe3yIbTaTh: YMeHUe IPOaHali3uPOBaTh TEXHOTEHHbIE TIOCTIEACTBUS OJIs1 OKPYKalollen
cpeqbl, GBITOBOM ¥ ITPOM3BOICTBEHHOM ESITEIbHOCTH YeI0BEKA

MeTanpenMeTHEE PE3YNIbTATh: MEHUE CAMOCTOSITENILHO ONPENeNsaTh et JesITeIbHOCTA U COCTaB/IATh
TIJIaHbl OeSTENbHOCTH; CAMOCTOSTEILHO OCYIIECTBIISTh, KOHTPOIUPOBATh U KOPPEKTHPOBATh
OesTenbHOCTD; UCII0Ib30BaTh BCe BO3MOXKHEIE PECYPCHL ISl HOCTUKEHUS TOCTaBIEHHLIX Lieieil U
peanu3aiyy MIaHOB [esITeIbHOCTH; BEIOUPATh YCIEIIHEE CTPATeTHU B PA3/IMYHBIX CUTYAIUIX
[TpenMeTHEIE PE3YNIbTATH: CPOPMUPOBAHHOCTH IIPECTABIeHNH 0 HAYyYHOM MeTOofe IT03HaHUS IPUPOLEL U
CpefcTBax U3yUyeHUsI MeraMupa, MakKpoMupa U MUKPOMHUPA; BllafileHre IpHeMaMH eCTeCTBEHHO-HayYHBIX
HaOIIOeHUH, OIIBITOB, KCCIENOBAHMM U OLIEHKY JOCTOBEPHOCTH MOTyYEeHHHIX Pe3yIbTaToB
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OK 08 Hcnonb30BaTh CpencTBa GU3NYECKON KYIbTYPH 71 COXPAHEHUS U YKPEIIeHUs 30POBhS B
mporiecce MpodecCroHaNbHOM AeSITEIBHOCTY U IOAAePKAHUSI HE00XOAUMOTO YPOBHS (DHU3NIECKOH
IIOATOTOBJIEHHOCTH

JINYHOCTHBIE PE3YIbTATH: TOTOBHOCTh CAMOCTOSITEIBHO HOORIBATh HOBEIE MIJIs Ce0sT €CTECTBEHHO-HAyUHbIe
3HAHUS C UCIOJIb30BAaHUEM [IJI 3TOT'0 HOCTYIIHBIX UCTOYHUKOB HHGOPMaLAU

MeTanpenMeTHEIE PE3YIbTATH: YMEHNE UCII0Ib30BaTh PA3/IMUHbIE UCTOUYHUKY [JIS IONYYEHUs
€CTeCTBEHHO-HayYHOM NHPOPMAIUY 1 OLeHUBATh €€ OCTOBEPHOCTH /ISl JOCTUXKEHUS ITOCTaBIEHHBIX
nenen u 3ajayd

[IpenMeTHEIE PE3YNIbTATH: BllafieHNe IIOHSITUNHEIM allllapaToOM eCTECTBEHHBIX HayK, TO3BOISIONIUM
II03HaBaTh MUP, Y4aCTBOBATh B IUCKYCCUSX II0 €CTECTBEHHO-HAyYHBIM BOIIPOCAM, HCIIOJIb30BaTh
Pa3IuYHEIE UCTOYHUKY HHPOPMALIKH [ IOATOTOBKY COOCTBEHHEIX PAb0T, KDUTHUECKH OTHOCUTHCS K
coobmmenusM CMH, comepkKalluM HayIHYIO

uHpOpMAaIIIo

OK 09 Hcnonp3oBats nHGOPMalXOHHEE TEXHOIOTUH B IPOQECCHOHAIBHON NeATebHOCTH

JIN4YHOCTHBIE PE3YIbTATHL: YMEHUE YIIPABIATE CBOEH II03HABATEIbHOM NEeATEIbHOCTHIO, IPOBONUTE
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO UHTEJIIEKTYaJIbHOTO PA3BUTHUS; YMEHNE BEICTPAUBATh KOHCTPYKTUBHEIE
B3aMMOOTHOIIEHUS B KOMaHE 10 PeIIeHuI0 00IIuX 3a1ay B 0671aCTH eCTECTBO3HAHU

MertanpenMeTHbIe pPe3YIbTATH: YMEHNE ONPENesaTh Leiu U 3aa4y JesITeIbHOCTH, BEIOUPATh CPENCTBA
OJI UX DOCTUXKEHUS Ha IPaKTUKe

[TpemMeTHEIE Pe3YNIbTATH: CHOPMUPOBAHHOCTb YMEHUH TOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO
3HAHUS OJI KaXKOO0T0 YeJIoBeKa He3aBUCHUMO OT ero IPOQeCCUOHaIbHON NesTeTIbHOCTH, Pa3iuyaTh GaKThl
U OIIEHKHY, CDAaBHUBATH OL[€HOYHEIE BEIBOAHI, BUNETh UX CBSI3b C KPUTEPUSMYU OLIEHOK U CBSI3b KPUTEPUEB C
OTpefeieHHOM CUCTEMOY 1IeHHOCTEN

B pe3ynbTaTe 0CBOEHHS MHUCHHIUIMHBI 00YYAOMIHHCS B 00IIEeM [0 TUCHHUIUIHHE T0/IKeH

JInYHOCTHEIE pe3ybTaThl:

- yMeHUe YIOpaBIsATh CBOEU [O3HABaTeNbHOU [OEeATEeNbHOCTHIO, NPOBOLUTH CaMOOIIEHKY YDPOBHSA
COOCTBEHHOTO MHTEIIEKTyaJdbHOTO PAa3BUTHUS; YMEHHE BEICTPAWBATh KOHCTPYKTHBHBIE B3aMMOOTHOIIEHHUS B
KOMaHJIe 110 pelleHuo 00X 3aJay B 06/1aCTH eCTeCTBO3HAHU

- TOTOBHOCTH CaMOCTOSITeIbHO A00HBATh HOBHE [Jisg cebs eCTeCTBEHHO-HayUHbe 3HAHUS C
HCIIOJIb30BAaHUEM [IJIST 3TOTO AOCTYIIHBIX MCTOYHHUKOB HH(OPMAaLUU

- YMEHHWEe MPOAHAJHU3UPOBATH TEXHOTEHHHIE IOCJENCTBUS OIS OKPYXKAIIIEH Cpefbl, OLITOBOH M
IIPOM3BOACTBEHHOM AESTEIFHOCTH YeJI0BEKa

- TOTOBHOCTH K HPOJOJIKEHHWIO 00pa30BaHUSA, MOBHIIEHWI0 KBanudukKanuu B uU3OpaHHOH
npodhecCroHaIbHON AEeSITeNbHOCTU C MCIONh30BaHMEM 3HAHWM B 00/TaCTH €CTECTBEHHEIX HAyK; 00BEKTUBHOE
0CO3HaHWe 3HAYMMOCTH KOMIIeTEHIWH B 00/TacTH eCTeCTBeHHHIX HayK MOJIS dejloBeKa U 00IIecTBa, yMeHHe
HCI0Nb30BaTh TEXHONOTHYECKHE OOCTUXKEHHS B 00MacTd GU3MKU, XUMHUU, OUOTIOTUU [N IOBHIIEHUS
COOCTBEHHOTO MHTEJUIEKTYaIbHOTO Pa3BUTHUS B BHIOPAaHHOM TPOQeCCHOHANBHON NesTeTbHOCTH

- YCTOHYUBHEIN HUHTEPEC K UCTOPUM ¥ NOCTUKEHUSIM B 00/IaCTH €CTECTBEHHEIX HAyK, YYBCTBO TOPAOCTH 3a
POCCHICKHE eCTeCTBEHHBIE HayKu

MeranpenmMeTHEIE PE3YIIbTATHL:

- YMEHUue OIIpefesisiTh LeJid U 3afa4i NeATEJIbHOCTH, BHGI/IpaTb cpencTBa

- OJId UX OOCTUXKEHUS Ha IIPAKTUKE

- YMeHMe HCIONb30BaTh Pa3IMUHEE HCTOUHUKHU MJIS IIOJyYeHUs eCTeCTBeHHO-HAy4YHOW HH(OPMAIUU U
OLIEHUBATH €€ IOCTOBEPHOCTD MJIs JOCTUKEHUS [TOCTABIEHHEIX LIeNlel U 3aJay

- MEHHEe CaMOCTOSTENbHO ONpPEefessTh IeNu HesSITEeNbHOCTH W COCTaBJISITh IJIaHH AESITEbHOCTH;
CaMOCTOSITENIPHO OCYIIECTBISITh, KOHTPOJHUPOBAThE M KOPPEKTHUPOBAThH [AEATEIHHOCTD; HCIIONH30BAaTh BCE
BO3MOZKHEIE PECYPCHI OJIA JOCTHUZKEHHNSA ITOCTaBJIEHHBIX ueneﬁ U peain3aliuy IIJIaHOB NEeATEJIbHOCTH; BLI6I/IpaTL
yCOelIHbIe CTPATEeTruu B PA3JIMYHBIX CUTyalluAX

- IDpUMEHEHNnEe OCHOBHBIX METOOOB ITO3HAHUA (H&6J’[IOJIeHI/IH, HAy4YHOTr O SKCHepI/IMeHTa) A A3y4YeHUus
PA3TUYHBIX CTOPOH eCTeCTBeHHO-HaquOﬁ KapTUHBI MKPa, C KOTOPEIMH BOSHUKAET HGO6XO,HI/IMOCTB CTaJIKUBAThCA
B mpodeccruoHanbHOU chepe

- YCTOHYUBEIA HHTEPEC K UCTOPUK ¥ MOCTUKEHUSIM B 00/IaCTH €CTECTBEHHEIX HAayK, YYBCTBO TOPHOOCTH 3a
poccuiicKre eCTeCTBEHHBIE HAyKU

[TpemMeTHEIE PE3YNIbTATHL:

- C(bOpMHpOBaHHOCTB YMeHHfI IMOHMMAaTh 3HAYUMOCTL €CTECTBEHHO-HAYYHOTO 3HAHUSA AJIA KaXAOoro
YeJl0BeKa HE3aBHUCHUMO OT ero mpodeCCHOHATBHON AesTEIbHOCTH, Pa3audaTh (akThl U OIEHKH, CPaBHUBATH
OLI€EHOYHBI€ BEIBOIBI, BUOETh UX CBA3b C KPUTEPUAMU OLIEHOK U CBA3b KPUTEPHUEB C onpeueneHHOﬁ CHUCTEMOM

LIEHHOCTeH
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- BlafieHUe TIOHSATUVHEIM alllapaToM eCTeCTBEHHHIX HayK, I03BOJISIOUMM [103HAaBaTh MUD, Y4aCTBOBATh B
OUCKYCCUSIX TI0 €CTeCTBEHHO-HAy4YHHIM BOIIPOCAM, UCIOJIb30BaTh Pa3NUYHbIE UCTOYHUKYU HHOOpPMAaIUU OIS
IIOATOTOBKK COOCTBEHHHIX Pab0T, KDUTUYECKH OTHOCUTLCS K coobimenusam CMU, comepaKauM HaydHYIO

- uHGOpPMaLNIO

- chOpPMUPOBAHHOCTE TIPENCTaBIEHUN O HAYYHOM METOHe TMO3HaHUS IPUPOMAL U CPEeNCTBaX U3yUeHUS
MeraMupa, MakKpoMHUpa ¥ MUKPOMHPA; BllafieHHe MpHeMaMHu eCTeCTBeHHO-Hay4YHHX HaONIOJeHUH, OMBITOB,
HCCIIeOBaHUM U OIIEHKM [OCTOBEPHOCTHU NOIyYEHHBIX PE3YIbTATOB

- BlIafieHHWe 3HAHUSAME O HauboJiee BAXKHBIX OTKPHITUAX U OOCTUKEHHUSX B 00JTaCTH eCTECTBO3HAHMUS,
TIOBJIMSIBIINX Ha 3BOJIIOLUIO IIPEACTaBIeHUN 0 IPUPOJe, Ha Pa3BUTHeE TEXHUKYU U TEXHOJIOTUH; COPMUPOBAaHHOCTh
YMEHUS NMPUMEHSATb €CTECTBEHHO-HAyYYHEIE 3HAHUS M 0OBSICHEHUS OKPYXKAIOUINX SBIEHUM, COXPAaHEHUS
3[I0pPOBbA, 0becreyeHuss 6€30NaCHOCTHY KU3HEeITeIbHOCTH, 6€PEKHOT0 OTHOIIEHNUS K IPUPOLE, PAlliOHAIEHOTO

- IPUPOMOIOL30BaHMS, & TaKXKe BBHIIIOTHEHUS POJIU TPAMOTHOTO MOTPebUTeNs

- copMUPOBAHHOCTb MPECTABIIEHUN O I[ETOCTHON COBPEMEHHOU eCTeCTBEHHOHAYYHOU KapTHHE MUpa,
TpUpoOde KaK e UHOM 1[eTOCTHOM CHCTEeMe, B3aMMOCBSI3U UejI0oBeKa, MPUPOOH ¥ 06INecTBa, IPOCTPAHCTBEHHO-
BPEMEeHHEHIX MacinTabax BceneHHoR

2. CTpyKTypa H conepKaHHe THCIHIIINHbBI

2.1 O0bpeM AUCOHUIIIMHBI M BUOBI Y4e0HOH PadoThI

®opwa 0Byerus KonuyecTBO 4acoB

(011 ] 3® | 03®
Kypc 1/ Cemectp 1
O0BeM JTUCLHIIIMHEI 42

B TOM YHCJTIE:
/AeKuulU, ypoKu 20
nabopamopHbie pabomvl
npakmuyeckue 3aHAMuA 14
Koncynbsranun
CamocrosTenbHas pabora 8
[TpoMexKyTOYHAs aTTeCcTalus
VHpuBuayanbHOe IPOEKTUPOBaHNE
dopMa NPOMEKYTOYHOH aTTeCTAlHH
Kypc 1 / Cemectp 2
O0BeM JUCIHIIIMHBI 48
B TOM YHUCJTIE:
AeKUuUulU, ypoKu 20
n1abopamopHvlie pabomel 12
npakmuyeckue 3aHAMuUA 12
Koncynbsranun
CamocTosTenbHas paboTa 4
[TpoMexKyTOYHAs aTTecTalus
VHauBHOyanbHOE IPOEKTUPOBAHKE
dopMa NPOMEKYTOYHOH aTTECTAIHH ouddepeHIIMPOBaHHEIHN 3a4eT
2.2 TeMaTHYECKHH IIJIaH M COAEePXKaHHe THUCIHIUIHHBI

HammenoBanue | ComepxkaHue yu4eOHOTo MaTepHana H GopMbI OpraHU3allHH IeATeTbHOCTH Oﬁ;.eM
pa3[aesioB U TeEM 00y4JaIouuxcs qacax
Pazpgen 1. ®u3uka 42
Tema 1.1. dusuka - pyHmamMeHTaIbHasi HayKa 0 mpupoae. MexaHHKa. 16

dusuka — ¢GyHOaMeHTalbHAs HayKa O npupoge. EcTecTBeHHO-HAy4YHBEIM MeTO[|6
TTO3HAHUS, €T0 BO3MOKHOCTH M I'PAHUIIE IPUMEHUMOCTH. MeXaHN4YeCKoe [BUKEHHUE.
Cuctema orcuetra. Tpaekrtopusa asuxeHus. Ilyte. [lepememenue. PaBHOMepHOE
npsaMonuHenHoe paBUXKeHHe. CKopocTh. OTHOCHUTENBHOCTh MEXaHHUYECKOTO

IBUXKEHMSI. 3aKOH CJIO s CKOPOCTh TP HEPABHOMEDPHOM
IBUXKEHHYM. MTrHOBeHHA HOe IPSIMOIUHENHOEe [BUXKEHHE.
Yckopenune. CBoGogHOE a. B3auMopericTBue Ten. 3aKOHH

guHaMuku. CUIBEL B IpUpPoOHe. 3 @%ﬁ%@é{éﬂpﬂoro TAroTeHusd. Mnynsc Tena. 3aKoH
COXpaHeHWs MMIyJbca. PeakTuBHOE PBMXeHWe. Mexanndeckas pa6ota. MOIIHOCTb.
MexaHnu4YecKas sHeprus. KuHeTnueckas sHeprus. KuHeTHuecKas sHeprus u padorTa.
[loTeHnManbHasa 3HEPTrUsS B IPABHTALIMOHHOM II0JNie. 3aKOH COXPaHEHHUS IIONIHOU
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HaumMeHoBaHHeEe
pa3deioB U TeM

CopepakaHue y4e0HOro MaTepuaia # ()OPMbI OPraHU3aIUH JeATeILHOCTH
00yJaIouIuxcs

0oBeM

Yacax

TeMma 1.2.

OCHOBBI MOJIEKY/ISIDHOH (DU3UKH M TEPMOTHHAMHUKH

12

AToMuCTHUYECKAsT TEOpUS CTPOEHHUS BelmecTBa. HabMIOmEeHWUS U OTIBITH,
[IOATBEPKAIONINe aTOMHO-MOJIEKYNIIPHOE CTPOEHNe BelnecTBa. MacCH U pa3Mepsl
Monekyn. TemnoBoe [BUKEHWEe YACTHUI[ BelleCTBAa. BPOYHOBCKOe MBUKEHUE.
WpeaneHui ra3. TemnepaTypa Kak Mepa CpefHeld KHHETUYECKOH SHEePTHUU YaCTHUII.
YpaBHeHHUE COCTOSHHUS UIEaNbHOT0 Tra3a. Mofenb XKUOKOCTHU. [I0OBEPXHOCTHOE
HaTsXKeHWe ¥ cMauuBaHue. Kpucrannuyeckue u aMophHEE BellecTBa. BHyTpeHHSIS
sHeprusi. PaboTa U TemmooTHava Kak CIoCco6b M3MEHEHUs BHYTPEHHEH 3HEpPTHH.
TlepBEIil 3aKOH TEPMOOMHAMUKY. TEINIOBbIE MAIIUHHEL U UX TIPUMEHEHUE.

4

[TpakTuyeckas pa6ora Ne 4. Pemrenue 3afay o MOJIEKYISIPHON GU3UKe.

[Tpaktuyeckas pabora Ne 5. Pemenue 3aay mo TepMOAUHAMUKE,

N

CamocTosiTeIbHasi padora oOyuarommuxcs: M3yueHue TeMbl «AOCONIOTHAS
TeMIlepaTypa Kak Mepa CpefHed KUHETHUEeCKOH IHEPTUM TEMJIOBOTO [BUXKEHUS
YaCTHI] BELIECTBAY.

TeMma 1.3.

OcHOBBI IJIEKTPOOHHAMHKH

B3auMopelicTBUe 3apsaXKEHHBIX TeJNl. JNEeKTPUYeCKUU 3apsafn. 3aKOH COXpaHeHUs
3JIEKTPUYECKOr0 3apsfa. 3akoH KymoHa. J/eKTpocTaTudecKoe oJjie, eT0 OCHOBHEIE
XapaKTEePUCTUKU U CBA3b MeXOy HUMU. [IOCTOSHHEIN 3neKTpudYecKuil Tok. Cuna
TOKa, HalpsAXeHUe, 9JIeKTPUUYECKOoe CONpoTuBIeHUe. 3akoH OMa [N ydacTka
3JIEKTPUYECKOH Lleld. MarHuTHOe II0JIe U er0 OCHOBHEIE XapaKTePUCTUKU. [lelicTBUe
MarHUTHOTO IONA Ha IPOBOMHUK C TOKOM. 3aKOH AMIepa. 3JIeKTPOABUTATENb.
SIBneHUe 371eKTPOMArHUTHON HHIYKIINH.

TeMma 1.4.

Koneb0aHusi ¥ BOJTHBI

10

CBobopnuble Konebanus. [lepron, 9acToTa U aMIIuTyna Konebanuil. 'apMoHIYecKue
KonebaHusi. MexaHU4YECKHEe BOJIHE U WX BHUOH. 3BYKOBEIE BOJIHEL. YIbTPa3BYKOBEIE
BOJIHHL. YJIBTPa3BYK M €ro HCIOJb30BaHWE B MeAWIMHE U TexHUKe. CBOOOOHEIE
3JIeKTPOMAarHuTHEIE KonebaHus. KomeOaTenbHEIH KOHTYP. DIEKTPOMArHiUTHOE TI0JIE.
JJeKTPOMArHuTHEIE BOJHBE. CKOPOCTH 3JIEKTPOMArHUTHEIX BOJH. Pa3BuUTHE
[IPE[CTaBIeHUH O IPUPOMe CBeTa. 3AKOHH OTPAXKEHUS W IIPEJIOMIIEHUS CBETa.
dopMyna TOHKOU JIMH3HL.

B TOM uMCIe, IPAKTHYECKHX 3aHATHH U Ta00pPaTOPHBIX padoT

IMpakTuyeckas pabora Ne 6. PelmeHue 3amay Ha oIpefeNieHHe IapaMeTpPOB
TapMOHHYECKHUX KONeOaHH MEXaHNYECKOH CHCTEMEL.

[N

ITpakTuyeckas pabora Ne 7. PemeHue 3amad Ha ONpefeieHHE XapaKTEPUCTUK
BOJIHOBOTO IIPOIIECCA.

Pa3gen 2. XumMus

28

TeMma 2.1.

OCHOBHBIC NMOHSITHSI M 3aKOHbI XMMHH. [lepHOTHYECKHH 3aKOH H
mepuoguYeCcKasi CHCTeMa XHMHUYeCKHX 31eMeHTOB [I.A. MeHaeneeBa.
CTpoeHHne BeliecTBa.

[IpenmeT xumMuu. XuMr4eckas KapTuHa MUpa Kak COCTaBHAs 4aCTh €CTeCTBEHHO-
Hay4YHOU KapTHUHE MHUpa. Ponb XMMUM B KU3HU COBPEeMeHHOTro oOIiecTBa.
[IpuMeHeHVWEe OOCTUXKEHUW COBPEMEHHONW XWUMHU B TyMaHUTapHOU cdepe
mesTenbHOCTH obmecTBa. BemecTBo. AToM. Mosekyna. XuMU4YeCKUN 3JIeMEHT U
dbopMBEl ero cymecTBoBaHuS. [IpocThie W CIOXHHE BenecTBa. OTKpHITHE
[Tepuonuyeckoro 3akoHa. [lepuonuyeckas CUCTEMa XUMUYECKUX 37eMeHTOoB [I. Y.
Menpeneesa. KoBaneHTHass CBA3b: HENOJNAPHAsA U NongpHas. MoOHHas CBA3b.
KaTtuoHe u aHUOHEL. Merannudeckas CBgI3b. BogopomHas CBsI3b. B3amMOCBs3b
KPUCTAJNIMYECKHUX PELIETOK BEIIEeCTB C PAa3JIMYHBEIMU TUIIAMHU XUMHUYECKOM CBSI3H.

B ToM uyHClle, IPAaKTHYECKUX 3aHATHH U 1aG0paTOpPHLIX padoT

ITpakTuueckoe 3aHaTve Ne 1. PemreHue 3amayd Ha yCTAHOBJIEHUE MacCOBOU HOJHU
XUMHUYECKUX 3JIEMEHTOB, HAa I'a30BbEI€ 3aKOHEI.

[MpakTuyeckoe 3ausaTHe Ne 2. PellieHre 3afay Ha Pa3/UYHbIE BUAK KOHIEHTPALUH
PacTBOPOB.

CaMocTosiTeIbHass paboTra oOyuyamwmmuxcsa: V3yuyeHue TeMH "3HaueHHe
[Teproguyeckoro 3akoHa u [leproguuecKoil CUCTEMHE XUMU4YeCKUX 3rmeMeHToB [I. U.
MeHpeneeBa AJis Pa3BUTHUS HayKH U MOHUMaHUS XUMUYECKON KapTUHEI MUpa'.
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HaumMeHoBaHHeEe
pa3deioB U TeM

CopepakaHue y4e0HOro MaTepuaia # ()OPMbI OPraHU3aIUH JeATeILHOCTH
00yJaIouIuxcs

0oBeM

Yacax

TeMma 2.2.

Boga. PacTBophl. Xumnueckue peaknuu. Heoprannueckune coeTuHEHUsI.

Ou3WYeCKHe U XUMHUUYECKHME CBOMCTBA BOMEL. 3arpsi3HUTENH BOAL U CIOCOOBI
ourcTkU. XecTkas Bofa u ee ymsrueHnue. OmpecHeHHe BOMH. ArperaTrHbe
COCTOSIHUSI BOMHL ¥ €€ Mepexo[sl U3 OMHOTO arperaTHOr0 COCTOSIHHS B APYTOe.
PacTBOpeHHE TBEPMOBIX BEIIECTB U ra3oB. 3aBUCHMOCTh PACTBOPUMOCTH TBEPBIX
BEIIECTB ¥ ra30B OT TEMIIePaTyphl. MaccoBast I0JIs BEIleCTBa B PACTBOPE KakK CIoco6
BEIPaXKEHUsI COCTABa PacTBopa. TUIE XUMUUYECKUX peakimid. CKOPOCTh PEAKIUU U
(baKTOpPHI, OT KOTOPHLIX OHA 3aBUCUT. TemnoBoi 3G (HeKT XUMHUIECKOH peakiuu. XuMH-
YeCcKOoe PaBHOBECHE U CIIOCOOH ero cMernenusi. OKCUMIbI, KACIIOTH, OCHOBAHMUSI, CONIH.
XuMHUYECKMe CBOMCTBA OCHOBHHIX KJIaCCOB HEOPTaHWYECKUX COeJUHEHWH B CBeTe
TEOPHUY SMEKTPONUTHUECKON muccouuanuu. IToHsTre o rugponuse conei. Cpena
BOMHEIX PACTBOPOB COJed: KHUCjasi, HeWTpalbHas, IieaouyHas. BogopomHbIix
nmokasatens pH pacTBopa. OOmue Gpusryeckre ¥ XMMHUYECKe CBOMNCTBA METAJIIOB,
00yCIOBNIEHHEIE CTPOEHMEM aTOMOB M KPHUCTAJIOB ¥ IOJIOXEHWEeM MEeTalllioB B
3MEeKTPOXUMHUYECKOM PSIAy HAmpsKeHwid. OOIast XapaKTePUCTHKA ITaBHbIX TTOATPYIII
HEMeTallJIoB Ha IpUMepe raaoreHoB. OKUCIUTEebHO-BOCCTAHOBUTENIbHbIE CBOMCTBA
HeMeTasnoB. BaxHeime COeUHEHUS METAJJIOB U HEMETallJioB B IPUPOMe U
XO3STUCTBEHHOU [esITEIbHOCTH YelI0BEeKa.

B TOM uHCIe, IPAaKTHYECKHX 3aHATHH U 1Ta00pPaTOPHBIX padoT

JTaGopaTopHas padota Ne 1. Onpenenenue KeCTKOCTH BOJIHL.

N

JTabopaTopHas pa6oTra Ne 2. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOH peakiuud OT
pa3nuyHHX (aKTOpoB (TeMIepaTyph, KOHIEHTPaUUX BellecTB, HOeNCTBUI
KaTanau3aTopoB).

JlabopaTtopHas padora Ne 3. Onpenenenue pH cpemsl.

Tema 2.3.

OpraHnyeckue coefUHEeHHs1. XMMHSA U XKH3Hb.

MHoroo6pa3ue OpraHMYeCKUX coefuHeHUH. [IpefmenbHbe ¥ HENpPeNeNbHEE
yrineBomoponsl. CTpoeHUe yTIIeBOLOPOXOB, XapaKTEPHBE XMUMHUYECKHe CBOUCTBA
yTJIeBOMOPOXOB. IIpeiCTaBUTENN YIIIEBOOOPONOB: METAH, STUJIEH, alleTUJIEH, OEH30JI.
CroupThl, KapOOHOBHIE KUCJIOTHL U CJIOKHEIE 3(DUPE: UX CTPOEHUE U XapaKTepPHHE
XUMHUYEeCKNe CBOHCTBA. [IpefCcTaBUTENN KHUCJIOPOACONEPXKAIIUX OPraHUYeCKUX
COEOVHEHUN: METUIIOBEIN ¥ 3TUJIOBHIE CIUPTHI, TIMLEPHUH, YKCYCHAS KUCIO0Ta. METa
KaK COJIM BBICUIMX KapOOHOBEIX KUCJIOT. 2KUPH Kak CJI0KHEE 3(UpH. YTIeBoOH:
TJII0K03a, KpaxMal, IeJIoiIo3a. AMUHB, aMUHOKUCIOTH, Oenku. CTpoeHue U
6uonorudyeckass GyHKIUsS O€IKOB. XMMHUUYECKHe CBOHUCTBa OelnKOB. XUMHUYECKUE
3JIEMEHTHl B OpraHu3Me yejoBeka. OCHOBHEIE KU3HEHHO HEOOXOOUMbIE COeUHEHNUS:
0eJKY, YIJIeBOMbI, KUDPH, BUTAMUHEL. YTJIEBONH — IJIaBHHIA MCTOYHUK IHEPTUU
opranm3Ma. Ponp XKUPOB B OpraHW3Me. MuHepalbHEIE BEIIeCTBa B MPOAYKTAxX
IUTaHUs, nuieBkle fo6aBky. COanaHCHPOBaHHOE NMUTAHUE. XUMUs B ObITy. Motomiue
U YHCTSAImue cpefacTsa. I[IpaBuna Ge3omacHo# pabOTH CO CpefcTBaMU GHITOBOM
XUMUY.

B ToM umKCIe, IPAKTHYECKHX 3aHSTHH ¥ JIa00PaTOPHBIX padoT

HpaKTI/I‘IeCKOG 3anaTue Ne 3. O3HaKOMJIEHUE C CHHTETUYECKUMU U NCKYCCTBEHHBEIMHU
IIoOJIUMEePaMu.

JTaGopaTopHas pa6oTa Ne 4. OGHapyXeHKe HeIPeNeNbHbX COeOUHEHNH B KEPOCHEH,
CKUIIHape.

JTabopartopHas pabdora Ne 5. 3yueHne XUMUYECKUX CBOMCTB YKCYCHOMN KHUCJIOTHL.

N

JlaGopaTopHast paborta Ne 6. 3yueHue cBOUCTB GEIKOB.

Pa3gen 3. Buosorus.

20
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HaumMeHoBaHHeEe
pa3deioB U TeM

CopepakaHue y4e0HOro MaTepuaia # ()OPMbI OPraHU3aIUH JeATeILHOCTH
00yJaIouIuxcs

0oBeM

Yacax

TeMma 3.1.

Buonorusi - Hayka 0 XKHBOU mpupone. MeToabl HayYHOIr0 MO3HAHHS B
ouonoruu. Kierka.

6

KvBas npupona Kak 00BeKT U3ydyeHUs OMOJIOTUM. MeTOmbl UCCIIeIOBAHUS KUBON
npupons B 6uonoruu. OmpepnenieHue XU3HU (C IpUBJIeYEHUEM MaTepuasna u3
pa3pmenoB GU3MKYM U XUMUM). YPOBHU OpTraHU3aluu XKuU3HU. VcTopus uslydeHus
kjneTku. OCHOBHEIE IIOJI0XEHHUS KIeTOYHOU Teopuu. KimeTka - CTPYKTypHO-
GbyHKIMOHANbHAS (3/IeMeHTapHas) efuHuIa Xu3Hu. CTpoeHue kKieTku. CTPyKTypa U
GYHKIIMEM XpOMOCOM. MaTepuanbHOe eIUHCTBO OKPYKAIOUero MUpPa U XUMUYECKUH
COCTaB JKXUBEIX OPraHU3MOB. BroIornyeckoe 3HaUeHNe XUMUYECKUX 3IeMEHTOB.
Bupyce u 6akTepuodaru. Bupycr — Bo30ynurenu nHGEeKIUOHHEIX 3ab0ieBaHUM;
moHaTHe 00 OHKOBUpPYycaX. Bupyc ummyHonedunuta yenosexa (BUY). ITpodunakrtuka
BUY-undexiuu.

B TOM uHCIe, IPAaKTHYECKHX 3aHATHH U 1Ta00pPaTOPHBIX padoT

ITpakTuueckoe 3ausatue Ne 4. CpaBHEeHNE CTPOEHUS KIIETOK PACTEHUH U XKUBOTHEIX.

TeMma 3.2.

Opranusm. Bug.

OpraHusMm — efmuHOe Ieymoe. MHOTrooOpa3ue OpraHu3MoB. [leneHne KIIeTKH — OCHOBA
pocCTa, pa3BUTHS U Pa3MHOXKEHUS OpraHu3MoB. becmnonoe pasMmuoxkenue. [1010BoM
TIPOIIecC U MOJI0oBoe pa3MHoKeHue. OIION0TBOPeHHE, ero 6HOIOTHYeCKoe 3HaUeHue.
[TousaTHe 00 MHOWBUAYAIbHOM (OHTOTeHEe3), 3MOPHOHANIBHOM (9MOPHOTEHEe3) U
MOCTAMOPHOHABHOM pAa3BUTHM. MHOMBUAYyalTbHOE DPAa3BUTHE UYEIOBEKA U €T0
BO3MOXKHEE HapymeHus. OOmue IpeacTaBIeHUsS O HACIEOCTBEHHOCTH H
U3MEeHUYMUBOCTH. 3aKOHOMEDPHOCTH HacliefoBaHUs. HacnemoBaHHe NPU3HAKOB Y
4yesnoBeKa. ['eHeTHYeCKMEe 3aKOHOMEPHOCTH U3MEHUMBOCTU. BnusiHNe MyTareHoB Ha
OpraHu3M 4ejioBeka. [IpegMeT, 3afavyul U METOOBl CENeKNuU. buoTexXHOIorus, ee
OOCTHUXEHUS, MEePCIeKTHUBH PAa3BUTHUA.OBONIMOHHAS TEOPHUS M €€ pPOJb B
dbopMUpPOBaHUM COBPEMEHHON €CTEeCTBEHHO-Hay4YHOU KapTHHE Mupa. Bupm, ero
kputepuu. [lonyndanusa KakK CTPYKTypHas eJUHUIIA BULA WU 9BOJIONUU. Pe3ynbTaTh
3BONIONMUYU. [MMOTE3H MPOUCXOXMEHUS XUIHU. AHTPONMOTEeHE3 H €ero
3aKOHOMEPHOCTH.

B TOM uMCIe, IPAKTHYECKHX 3aHATHH U Ta00pPaTOPHBIX padoT

HpaKTI/I‘{eCKOB 3aHaTue Ne 5. Pemenune 9JIEMEHTAPHBIX T€EHETUYECKUX 3aaay.

CamocrosiTeibHasi padora o0y4aromuxcs: M3yuenue temMs "HacnencTBeHHEE
00JIe3HU YeJIOBEeKa, UX IPUYUHEI U MPODIITaKTHKA" .

N

TeMma 3.3.

IJKOCHCTEMBI.

[IpegMeT u 3afayy 3KONOTHM: y4eHHEe 00 9KOJOTHYECKUX (PaKTOpaxX, yUieHHe 0
coobmiecTBaX OPTaHM3MOB, yueHHe 0 Omochepe. Jkonoruyeckue (GaKTOPHI,
0C0GEHHOCTH WX BO3MeHCTBUA. IIoHSATHEe 00 3KONOTMYECKHUX CHcTeMaXx. Llemu
NHUTaHUsA, TpopHUeCKHue YPOBHHU. buoreoieHo3 Kak 3KocucTeMa. buochepa —
rimobanbHas sKocucTeMa. Yuenue B. M. BepHamckoro o 6uochepe. Pomb KUBBIX
opraHu3MoB B 6uochepe. Buomacca. Bruonorunueckuié KpyroBopoT (Ha mpuMepe
KpyrosopoTta yriepopna). OCHOBHBIE HallpaBJeHUS BO3LeMCTBUSA YeloBeKa Ha
6uoctepy. TpanchopMalis eCTECTBEHHBIX 3KOIOTHYECKUX cucTeM. OCOOEHHOCTH
arposKOoCUCTeM (arpoueH030B).

B ToM uHKCIe, IPAKTHYECKHX 3aHSATHH U JIa00PaTOPHBIX padoT

[TpakTtuueckoe 3aHsaTue Ne 6. PelieHue 3K0n0rnyecKux 3amgad.

IIpomexyTouHasi arTecTanus B popme nuddepeHnNpoBaHHOrO 3a4eTa

Bcero:

90

3 MarepHuaIbHO-TeXHHYECKOEe U YUeOHO-MeTOIHIeCcKoe obecieueHne TUCIUIUTHHBI (MOIYIs1)

3.1 CnenuaabHbIe OMEIIeHHsI IJIS pea/Ii3allHH MPOrpaMMbI

YueOHuEN KabuHeT, 1a00paToOpusi, yAOBIETBOPSIOIINEe TPeOOBAaHUSIM CAaHHUTAPHO-3IUNEMUOIIOTHIECKIX
npaBun u HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHalleHHEIE TUIOBLHIM 060PYHOBaHUEM, TTO3BOISIOLUINM
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pocTtuXxeHue oOydarouumucs ycraHoBiaeHHHX OT'OC COO TpeGoBaHu# K MPEefMETHLIM, METANPEeIMETHEIM U
JINYHOCTHHIM PEe3yJIbTaTaM OCBOEHUS IPOTPAMMEL Y4eOHOU TUCIUTIINHEL

B Tom umcrne, B cocTaB yueOHO-METOOUYECKOT0 U MaTepHaIbHO-TEXHUYECKOT0 o0ecrnedyeHus kabuHeTa
BXOJAT:

— IIOCKa;

— [I0CafOYHbIE MECTA 10 KOJIMYECTBY 00yJatommuxCs;

— pabodee MECTO ITPETIOABATES;

— MHOTO(YHKIHOHAIBHEIM KOMILIEKC IIperofaBaTes;

— HarJIsigHBIE IOCOOHS;

— nHGOPMal¥OHHO-KOMMYHUKaTUBHEIE CPEACTBA.

3.2 UadpopManuoHHOE 00ecIeYeHHE peaIi3alHi MPOrPaMMbI

3.2.1 OcHOBHas nUTEpaTypa

1. Camoiinenko, I1. Y. EcTtecTBo3HaHue. PU3UKa : YUeOHUK [JIST MUCIONb30BAHUS B yUeGHOM IIpoIlecce
oOpa3oBaTembHBX yupexpeHuit CI10, Ha 6a3e 0OCHOBHOTO 00IIET0 06Pa30BAHMUS C IIOIyYEHHEM CPEeJHET0 00IIET0
obpasosanus / I1. U. Camoiinenko ; I1. M. CamoiineHko. - 4-e u3m., crep. - Mocksa : Akagemus, 2018. - 336 c. c. -
(IlpodbeccuonansrHoe o6pa3oBaHue : OOmeoOpasoBaTenbHEEe pucHuniauab). - URL:
http://academia-moscow.ru/catalogue/4831/349701/ (mata obpamienus: 22.11.2021). - TEKCT : 9T€KTPOHHBIH.

2. Camotinenko, II. U. EctecTBo3Hanue. ®usuka. COOpHUK 3anay : yuebHOe mocobue AT CTYOEHTOB
yuepexXmeHuy cpenHero mpodeccruonanbHoro oopalosanus / I1. Y. Camoiinenko ; I1. Y. Camoiinenko. - Mockga :
Akapemus, 2018. - 240 c. c. - (ITpodeccuonanbHoe ob6pa3oBanue : O61eobpa3oBaTenbHble AUCIUILINHE). - URL:
http://academia-moscow.ru/catalogue/4831/349704/ (maTa obparmenus: 22.11.2021). - TeKCT : 37IEKTPOHHEIH.

3. Tabpuensau, O. C. EctecTBo3HaHue. XuMus : y4eOHUK O/ CTYJEHTOB yuepeX[AeHUH CPegHero
npodeccronanbHoro oopasosanus / O. C. 'abpuensas, Y. I'. Octpoymos ; O. C. T'abpuenss, U. I'. OcTpoyMoB. - 4-
e u3m., crep. - MockBa : Akamemus, 2018. - 240 c. c¢. - (I[IpodeccuoHanrHOoe oOpa3oBaHHUE :
O6mureob6pa3oBaTenbueie mucuumnubb). - URL: http://academia-moscow.ru/catalogue/4831/349713/ (maTa
obpamenus: 22.11.2021). - TekCT : 37EeKTPOHHBIH.

3.2.2 lonoHUTE/IbHAsA JIUTEpPaTypa

1. 3oTees, A. B. ®u3uka. mabopaTopHEE 3agayu: yuedHoe mocobue mis CITO / 3otees A. B., 3aiiues B. B.,
Aneknepos C. [I.. - 2-e u3pd., ucmp. u gotu. - Mocksa : FOpauT, 2020. - 251 c. - ISBN 978-5-534-09570-8. - URL:
https://urait.ru/book/fizika-laboratornye-zadachi-453637 (mata o6pamenus: 21.11.2021). - TEKCT : 3I€KTPOHHEIH.

2. CyBopos, A. B. O6mas u HeopraHudeckas xuMusd B 2 T. ToM 1: yuebuuk gns CIIO / Cysopos A. B.,
Hukonwckuii A. B.. - 6-e u3n., ucp. u gom. - Mocksa : FOpaiit, 2021. - 343 c. - ISBN 978-5-534-08659-1. - URL:
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-t-tom-1-471434 (mata o6pamenus: 21.11.2021). -
TeKCT : 37IeKTPOHHBIN.

3. CyBopos, A. B. OGImas ¥ HeopraHWYeCcKas XuMus B 2 T. ToM 2: yue6uuk ans CITO / Cysopos A. B.,
Huxkonsckuii A. B.. - 6-e u3f., ucnp. u gom. - Mocksa : FOpaiit, 2021. - 378 c. - ISBN 978-5-534-02182-0. - URL:
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-t-tom-2-471435 (mata oOpamenus: 21.11.2021). -
TexCT : 37IeKTPOHHEIN.

4. PopuoHos, B. H. dusuka: yuebnoe nocobue nns CIIO / Poguonos B. H.. - 2-e u3p., ucnp. u fom. -
Mockaga : FOpatrt, 2021. - 265 c. - ISBN 978-5-534-07177-1. - URL: https://urait.ru/book/fizika-470581 (maTa
obpammenusi: 21.11.2021). - TekCT : 37IEKTPOHHEBIH.

5. CmupaoBa, M. C. EcTrecTBo3HaHue: yuye6HUK U mpakTukyMm ansg CITO / CmuproBa M. C., BopoHeHko M.
B., CmupnroBa T. M.. - 2-e u3n. - Mocksa : FOpaiur, 2020. - 330 c. - ISBN 978-5-534-09495-4. - URL:
https://urait.ru/book/estestvoznanie-448852 (maTta ooparmenus: 21.11.2021). - TeKCT : 37€KTPOHHBIH.

6. Cypuxkos, B. B. EcTecTBo3HaHue: pusuka: yuebHOe nocodue mnst CITO / Cypukos B. B.. - 6-e u3g., ucmp.
u gom. - Mocksa : FOpaiit, 2020. - 143 c. - ISBN 978-5-534-06437-7. - URL: https://urait.ru/book/estestvoznanie-
fizika-454741 (mata obpamienus: 21.11.2021). - TEKCT : 9T€KTPOHHBIMH,

3.2.3 MeTonuuyeckasi JTUTEpaTypa

1. EcrecTBO3HaHUE : METOOMUYECKHE MaTepHualbl O CTyHeHTOB cnenuanbHOCcTH CIIO 43.02.14
"TocTUHUYHOE 7efo" 0yHOM (GopMbl 00yueHusT /| MUHUCTEPCTBO HAYKU ¥ BHICIIETO 00pa30BaHUs POCCHICKOHN
demepanuy, Ky36acckuii rocyapCTBEHHEIN TexHIUUeCKul yHuBepcuTeT uM. T. @. F'opbauesa, Kadbenpa Teopuu u
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http://academia-moscow.ru/catalogue/4831/349701/
http://academia-moscow.ru/catalogue/4831/349704/
http://academia-moscow.ru/catalogue/4831/349713/
https://urait.ru/book/fizika-laboratornye-zadachi-453637
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-t-tom-1-471434
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-t-tom-2-471435
https://urait.ru/book/fizika-470581
https://urait.ru/book/estestvoznanie-448852
https://urait.ru/book/estestvoznanie-fizika-454741
https://urait.ru/book/estestvoznanie-fizika-454741

METOOVMKY IPodeCcCHoHaIbHOT0 06pa3oBanus ; cocTaBuTenb A. 10. Urrartosa. - Kemeposo : Ky3I'TY, 2019. - 24 c.
- URL: http://library.kuzstu.ru/meto.php?n=1893 (mata obpamienus: 22.11.2021). - TEKCT : 9T€eKTPOHHHIH.

2. EcrecTBO3HaHUe : METOIMYECKHUE YKa3aHUS K 1a00paTOPHEIM paboTaM AJis CTYLEHTOB CIIeIUalbHOCTH
CIIO 43.02.14 "TocturuuHOe Oemnmo" / MUHUCTEPCTBO HayKHU ¥ BhIcIIeTro obpa3oBanus Poccuiickoy demeparuy,
Kysbacckuit rocynapCTBeHHBEIN TexHUUeCcKul yHuBepcuteT uM. T. ®. I'opbaueBa, Kadbenpa Teopuu u MeTOOUKH
mpodeccuoHanbHOTO 06pa3oBanus ; cocTaButens A. 0. UrHaTtoBa. - Kemeposo : Ky3I'TY, 2019. - 32 c. - URL:

http://library.kuzstu.ru/meto.php?n=1924. - TeKCT : HETIOCPEACTBEHHEIN + SJIEKTPOHHBIM.

3.2.4 inTepHET pecypcChl

1. Epunas konnekuus 1{udpoBrx 06pa3oBaTeIbHEX PECYPCOB [DIEKTPOHHEIN

pecypc]. - Pexum moctyma: http://school-collection.edu.ru/, cBo6ogHEIH. - 3ari. ¢ 9KpaHa.

2. Engunaoe okHO mocTyma K UHGOPMAI[MOHHEIM pecypcaM [IeKTpoHHEH pecypc].

- PexxuM moctyma: http://window.edu.ru/, cBo6ogHEI#. - 3ar. ¢ 9KpaHa.

3. ®emepabHbIN IEHTP HHPOPMALMOHHO-00Pa30BaTEIBHEIX PECYPCOB

[3nexTponnki pecypcl. - Pexxum moctyma: http://fcior.edu.ru/, ceo6omusrii. - 3arm. ¢ 3KpaHa.

4, Xumus [IneKTPoHHEIH pecypc] : y4eOHO-MEeTONUYECKUN KYPHA IS YIUTENIeH XUMUK U

ectectBo3HaHus / 3marensckuii oM «IlepBoe ceHTOPs». - Pexkum mocTyma: http://him.1september.ru/,

CBOOOTHEIN. - 3aTJI. C 9KpaHa.

5. XuMmus u XKu3Hb [DJIEKTPOHHEIN pecypc] : Hay4HO-TIONYISPHEIN XKypHan. - Pexxum gocryna:

http://www.hij.ru/, cBoGomHbIH. - 3ary. c 9KpaHa.

6. Bcst Guomorusi - coBpeMeHHasi OMOJIOTHS, HayYHbe 0030Phl, HOBOCTH HayKH [DIEeKTPOHHEIH pecypc]. -
Pexum poctyma:http://www.sbio.info/, cBoGogHEI#. - 3ar. ¢ sKpaHa.

7. ONEeKTPOHHHE pEeCcypCH mo Omonoruu [INeKTpOoHHEH pecypc]l. - Pexum pgocrtyma:
http://www.lbz.ru/metodist/iumk/biology/er.php

8. du3uka [JNIEeKTPOHHEIN pecypc] : HaydHO-MeTORuYecKuil XKypHan / M3gatenbckuil foM «Ilepsoe

CceHTsI0psi». - PexxuMm mocTyma: https://fiz.1september.ru/, cBobogHBIH. - 3ar. ¢ 9KpaHa

4. OpraHd3anusi CaMOCTOSITeIbHOH PadoTHI 00yYarOIIHXCS

CamocrosiTenbHass paboTa 00ydaloUIMXCs OCYIIEeCTBASeTCS B 06beMe, YCTaHOBIIEHHOM B pa3fese 2
HaCTOsIIel MporpaMMbl JUCHUIIIUHBL (MOZYJIS).

s caMOCTOSITEIbHON paboTH 00yJalOIIUXCs MPEeIYCMOTPEHH CIIelManbHEIe TOMENIEeHUs, OCHAIlEHHbIE
KOMIIBIOTEPHOY TEXHMKOW C BO3MOXKHOCTBIO IOAKIIOUEeHUS K HH)OPMaIMOHHO-TEeJIEKOMMYHUKALMOHHON CEeTH
"WHTepHET" C 06eCmeyeHneM IOCTYyIIa B 3JIEKTPOHHYI0 HH()OPMAIMOHHO-00pa3oBaTenbHy0 cpeny Ky3I'TY.

5. ®oHJ OLIEHOYHBIX CpeacTB OJid IIPOBeJeHHs TEeKyllIero KOHTPoJis, l'lpOMe)KyTO‘IHOﬁ
aTTeCTalluu 06yqa101unxc5l II0 THCITHUIIVTHHE

5.1 ITacopt ¢oHAA OIEHOYHBIX CPECTB

Ne[HammeHoBaHHe|Comep:KkaHue (TeMbI) pa3fieia Kon Pe3ynbTaThl, HeoOXoauMBIE onsaj®opMma TeKymero
pPa3xenos KoMmeTeHIuH |popMHpOBaHHS COOTBETCTBYIOLIEH[KOHTPOJSI Pe3yIbTaToB,
M CIMIUTHHBI KOMIIeTeHIIHH He06X0THMBIX ansa

bopMHpPOBAaHHSA
COOTBETCTRBY IO LI e i
KoMmeTeHIHH
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du3nKa.

MexaHuKa.

Ou3uka — (QyHOaMeHTalbHas HayKa o IpHpofe. EcTecTBeHHO-HAYYHBIH
MeTON TMO3HAHWS, ero BO3MOXKHOCTH M TDaHHIB NPHUMEHHMOCTH.
MexaHHYeCKoe [BHxKeHHe. CucTeMa oTcyeTa. TpaeKTOpHs NBHKEHH. [TyTh.
TlepeMenieHue. PaBHOMepHOe NPSIMONUHENHHOe [BUKeHHe. CKOpOCTh.
OTHOCHTETIBHOCTb MEXaHH4eCKOr0 [BHKEHHS. 3aKOH CII0KEHHs CKOPOCTEH.
CpefHss CKOPOCTb IIPH HePaBHOMEPHOM JBHKEHMH. MTHOBEHHAS CKOPOCT.
PaBHOYCKOpEHHOE NPSIMOTIMHENHOEe ABHXKeHHe. YcKopeHue. CBOGOMHOE|
naneHue Ten.Macca u cuna. BlaumonericTeae Ten. 3aKOHb AHHAMUKH. CHITBI
B NpPUPOMe. 3aKOH BCEMHDHOTO TATrOTeHHs. UMIynbc Tena. 3akoH
COXpaHEHHs HMIIylbca. PeakTHBHOe [BMKeHHe. MexaHHdyeckas paGoTa.
MomHoCcTh. MeXaHHYecKas 9Heprus. KuHeTHYecKas OIHePrus.
Kunerudeckass sHeprus u pabora. IloTeHLHManbHas IHEePrus Bl
rpaBUTALMOHHOM I107Ie. 3aKOH COXPaHEeHHsI II0JIHOM MeXaHH4eCKO# SHeprHHu.
(o MOJIEKY. 1 QU3NKH U Tep u

ATOMHCTHYECKasi TeOPHs CTPOEHHs BellecTBa. HaGMIONEHHsS] U OIBITHI,
OATBEPKAAIONIMe aTOMHO-MOJIEKY/IIPHOE CTPOEHHe BellecTBa. Macck
pa3Mepsl MoJIeKysl. TemnoBoe IBHKEHHEe YacTHI| BellecTBa. BpoyHOBCKoe
nBIXeHWe. MeanbHbli ra3. TeMmepaTypa Kak Mepa Cpe/lHeil KHHeTHYeCcKo#
SHEPTHM YacTHI. YpaBHEHHE COCTOSHUS HAeanbHOTO Trasa. Mojerns|
unKocTH. [T0BEPXHOCTHOE HATSKEHHe i CMaynBaHue. Kpucraniuyeckue u
aMop@HbIe BelecTBa. BHYTPeHHsAs SHeprus. PaGoTa M TemnooTaada Kak|
cr1ocoGbl M3MEHeHHs BHYTPeHHelH aHeprun. [1epBblil 3aKOH TePMOIMHAMHUKH.
TemIoBble MaIlMHbI M HX IPHMEHEHHe.

(OCHOBBI 3/1EKTPOJMHAMHKH.

B3auMonencTBHe 3apskKEeHHBIX Tell. JJNeKTPHYECKHH 3apsl. 3akKoH
COXpaHeHHs 3JIeKTPHYECKOro 3apsaa. 3akoH KynoHa. DieKTpocTaTniecKkoe
1071, €ro OCHOBHbIE XapPaKTEPUCTHKM M CBA3b MEXKMy HUMH. [10CTOSHHBIH
3NeKTpU4ecKuid TOoK. CHIa TOKa, HampskeHHe, 3NEeKTPHYECKOe
conporusrenre. 3akoH OMa [UIs y4acTKa aJIeKTPH4ECKOl ey, MarHiTHOe|
I0Jle ¥ €0 OCHOBHbIE XapaKTEPUCTUKH. [lefiCTBHe MarHUTHOTO NOJIs Hal
IPOBONHUK C TOKOM. 3aKOH AMmepa. OIeKTpojBHIaTelb. SIBIeHHe|
97IeKTPOMArHUTHOM HHIYKIIMH.

KoneGaHus ¥ BOJHBL

CBoOopHEle KonebGaHus. Ilepuop, yacToTa M aMIIUTyga KoneGaHWUI.
TapMOHHYEeCKHe KoneGaHus. MexaHHYecKue BOJIHBI M HX BUJBL 3BYKOBEHIE
BOJIHBI. YJIbTPa3ByKOBEE BOJHBI. YIbTPa3ByK M €ro HCIONb30BaHUE B
MeNHLUMHE U TexHuKe. CBOGONHBIE 3JI€KTPOMArHMTHHIE KoleGaHHS.
KoneGartenbHblii KOHTYP. DNIEKTPOMarHMTHOE IoOJle. JNeKTPOMAarHUTHEE
BoMHBL. CKOPOCTh 371eKTPOMAarHUTHBIX BOJIH. Pa3BUTHe IpeNCTaBIeHHH Of
npuposie cBeTa. 3aKOHEI OTPaXKeHHs M NPENOMIeHHs cBeTa. dopmynal
TOHKOM JIMH3BI.

0K2,
O0K?7,
OK9

OK4,
OK38,

JIA9HOCTHBIE:
- YCTOHYMBHIHE HMHTEpPecC K MCTOPHH H
IOCTUKEHHSIM B 0GNIACTH €CTECTBEHHBIX HayK,
4yBCTBO FOPMIOCTH 3a POCCHIICKHE €CTeCTBEHHEIE
HayKH;
— TOTOBHOCTb K IPOMIOJIKEHHIO 0Gpa3oBaHMs,|
OBBINIEHHMI0 KBanMbHUKANUK B H3GpaHHOH
npodbecCcHOHANBHON [EATENBHOCTH C
HCcrmonb30BaHMEM 3HAHWH B 061acTH
€CTEeCTBEHHBIX HayK; 00bEKTHBHOE OCO3HAHHE
3HAYHMOCTH KOMIETeHIHH B 06IacTH
ecTeCTBEHHBIX HAyK /s 4YelloBeKa H 00IIecTBa,
yMeHHe HCIONb30BaTh TEXHOJNOTHYECKHE
nocTHxeHus B o06macTu QU3MKH, XHMHUH,
GHONOrMM AN TOBHIIEHHS COGCTBEHHOTO
MHTENNeKTyalbHOr0 Pa3BHTHS B BEHIODAHHOH
pobecCHOHANbHOM NeATeNbHOCTH;
- yMeHHe NpOaHaNM3MPOBATh TEXHOTEHHIE
OCMeNcTBUs [T OKpY2Kalomei cpefibl, GHITOBOH
1 IPOM3BONICTBEHHON JIeATENILHOCTH YeJI0BEeKa;
- TOTOBHOCTh CaMOCTOSITENIbHO 0GBIBaTh HOBHIE
nns ce6s eCTeCTBEHHO-HAyYHEIE 3HAHUS C
HCIONb30BaHMEM [/ 3TOTO [OCTYIHBIX
MCTOYHHMKOB HMH(OPMALMH;
- yMeHHe yIpaBIsTh CBOeH MO3HABATeNbHOH
esTeNIbHOCTBIO, IPOBOAUTH CAMOOLIEHKY YDPOBHS
COGCTBEHHOTO MHTENIEKTyalbHOTO DPA3BUTHS;
yMeHHe BHICTPaHBaTh KOHCTPYKTHBHEIE
B3aMMOOTHOIIEHHS B KOMaHME IO DeleHHI0
061X 38714 B 06/IACTH €CTECTBO3HAHUS.
MeranpeaMeTHbIe:
- OBJIaJleHNe YMEHUSMHU 1 HaBBIKAMH Pa3JIHYHEIX
BHIOB I03HABATENbHON [eATENbHOCTH NS
M3yYeHHs pPAa3HBHIX CTOPOH OKPYXaKIIEeTo
eCTECTBEHHOTO MHpa;
- IpHMeHeHHe OCHOBHBIX METOJOB IIO3HAHUS
(HaGmOfleHNs, HayYHOTO SKCIIEPUMEHTa) I
M3y4eHHs DPa3NUYHBIX CTOPOH €CTECTBEHHO-
Hay4YHOH KapTHHBI MUPA, C KOTOPHIMH BO3HHKAET
Heo6X0OMMOCTH CTanKHBaThCs B
nmpobeccuoHanbHOU chepe;
- YMeHHe CaMOCTOATENbHO ONpPEeNeNsTh LeNH
nesATeNbHOCTH H COCTABIATH IJIAHH
MesTeNbHOCTH; CaMOCTOATENBHO OCYIIECTBIATS,
KOHTDONMPOBATh M KODPPEKTHPOBATH
NMesiTeNTbHOCTh; MCNONIb30BaTh BCE BO3MOXKHBIE
DECypCHI IS TOCTHIKEHHS TOCTABEHHBIX Leel
U peanu3aluy MIAHOB [eATENbHOCTH; BHIOUPATh
yCIIeNIHble CTPATETHH B PA3IUYHEIX CHTYaIHsX;
- yMeHHe HCIONb30BaTh PA3/IMYHble UCTOUHUKH
NS TMONy4YeHHS eCTeCTBEHHO-HAY4HOH
uHGOPMAlUHK U OLEHUBATh €€ T0CTOBEPHOCTD /IS
TOCTHIKEHHS TIOCTABIIEHHHIX IieNledl i 3ajiay;
- yMeHMe ONpefendATh IeNM M 3ajauu
MesTeNbHOCTH, BEHIOMpATh CpPeNCcTBa NI MX
TOCTHIKEHHS Ha IPaKTHKE.
TIpenMeTHBIE:
— CQOPMHPOBAHHOCTH NpPENCTABIEHUH O
LIeJIOCTHOH COBDEMEHHOH eCTeCTBEeHHO-HayYyHOH
KapTHHe MHUpa, IPUPOJie KaK eMHOH IeT0CTHOH
CHCTeMe, B3aHMOCBS3M 4eJloBeKa, MPHPOIH H
ob6mecTBa, NPOCTPaHCTBEHHO-BPEMEHHBIX
MacmTabax BcenerHO#;
- BlaJleHUe 3HAHUAMU O Haubolee BaXHBIX
OTKDHITHAX M JOCTUXKEHHMAX B obnactu
€CTeCTBO3HAHMUA, MOBJIUABIIUX Ha 3BOJILUIO
UpEI[CTaBﬂeHMﬁ 0 IIpUpOfie, Ha pa3BUTHE TEXHUKH|
1 TexHONOTHH; CHOPMHUPOBAHHOCTH YMEHHS
[IPUMEHATH €CTEeCTBEHHO-HAay4YHbIe 3HAHUA [JIA|
06BSICHEHH ST OKpyZKallux ﬂEJ‘IBHHﬁ, COXpaHeHus|
3M0pOBRA, obecmeyeHHs 6e30MaCHOCTH
KU3HENeATeJIbHOCTH, ﬁepe}KHOTO OTHOIIEHUS K|
Mpupozie, PalMOHAaEHOTO MPHPOIONONIE30BaAHHM,
@ TaKXe BHIIOJIHEHHS pPOJIM TpaMOTHOTO
oTpebuTeNs;
- chOPMUPOBAHHOCTD TIPEACTABIEHUI O HAYYHOM|
(MeTO[le IIO3HAaHUA NPUPOABRI U CpeAcCTBax
(M3y4eHUs MeraMmupa, MaKkpoMupa U MUKPOMHUDA;
BllaleHHe INpHeMaMH eCTeCTBEeHHO-HAay4YHBIX|
Haﬁmonel-mﬁ, ONBITOB, HCCHeHOBaHHﬁ U OLIEHKH|
IOCTOBEPHOCTH TOTy4YEHHEIX Pe3y/bTaToB;
- BllajeHue MOHATUUHEIM anmapaTtom
€CTECTBEHHBIX HAYyK, IO3BOJIAIOIIUM I103HABATH
[MUD, y9aCTBOBAaThk B MUCKYCCHUAX I10 €CTECTBEHHO-
[Hay4YHBIM BOIIPOCaM, MCIIONIb30BaTh PA3JIMYHEIE
UCTOYHUKH HHCbOpMauHH ANid TOATOTOBKH,
CUﬁCTBeHHHX paﬁOT, KPUTHYECKH OTHOCUTHCA K|
coobmenusm CMH, comepxamuM HaydHYIO|
0;

HHAC

- chopMHpPOBAaHHOCTH YMEHHH HOHHMATh|
3HAYUMOCTb €CTeCTBEHHO-HayYHOI'0 3HAHUSA I
KaXJ0ro dYeroBeKa HE3aBUCHMO OT €ro
npodeccHOHaNbHOR NeATENbHOCTH, Pa3IuyaTh|
q)aKTH ¥ OLIEHKH, CPAaBHUBATE OLEHOYHEIE
[BEIBOIBI, BUIETH UX CBA3b C KDUTEPUSMH OLIEHOK
1 CBA3b KPHTEPHEB C ONpeNleNleHHOH CHCTeMOH|

VCTHBHIE ¥ NHCbMEHHBIR
ompoc.

TecTHpOBaHUe.
IIpaKkTHYeCKHe PaGoTHL.
JTaGopaTopHble PaGOTHI.

LIeHHOCTeH.
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. | Xumus.

OCHOBHBIE NOHSITHSI H 3aKOHbI XHMHH. IlepHOIHYECKHH 3aKOH H|
nepHoJHYeCKasi CHCTeMa XHMHYeCKHX 31eMeHToB JI.A. MeHeneera.
CTpoeHHe BellecTBa.

TpenMeT XMMHH. XMMHYecKas KapTHHAa MHpa KakK COCTaBHas 4acTh|
eCTeCTBEHHO-Hay4HO!H KapTHHEI MUpa. POJIb XMMUHU B XKU3HU COBPEMEHHOTO
obmectsa. I1f He TOCTUKEHHH CC i XMMUH B TyMaHUTapHOH,
cdepe nesTensHOCTH o6uecTBa. BemecTBo. AToM. Mosekyna. XuMH4€eCKUi
9]1eMEeHT M (POPMBI ero CyIieCTBOBAHHS. IIPOCTHIE M CIIOXKHbIE BELIECTBA.
OTKphITHE TTepHOAMYecKoro 3akoHa. [lepruoanyecKas CHCTeMa XHMHUYeCKHX|
anemMenToB [I. M. Menneneesa. KoBaneHTHas CBs3b: HeMONApHasA M
nonspHas. MoOHHAs CB3b. KaTHOHBl M aHHOHBL. MeTalIMyecKas CBf3b.
BopoponHas CBs3b. B3anMOCBS3b KPUCTAIHYECKUX PELIETOK BEIIECTB C
Pas3TMYHEIME THIIAMH XHMHYECKOH CBS3H.

Bopa. PacrBophl. XHMH4YEeCKHEe peaKIHH.
COeIHHEeHHs].

Du3KYECKHe i XUMHIECKHE CBOACTBA BOBL. 3arps3HUTENH BOMBI H CIIOCOGHI]
ouncTkH. )KecTkas BoJia U ee ymsrdenue. ONpecHeHHe BOAbL ArperaTHble
COCTOSIHHS BOJHL M €€ NepeXOfibl U3 OHOr0 arperaTHoro COCTOSHHS B
npyroe. PacTBopeHHe TBEpHAHX BEIIECTB M Ta3oB. 3aBHCUMOCTH)
PacTBOPMMOCTH TBEP/BIX BEIIECTB M Ia30B OT TeMIepaTypsl. Maccosast oJs
BellecTBa B PACTBOPE Kak CIIOCOO BHIpaXXeHMs COCTaBa pacTBopa. THIIbI]
XHMHYeCKHX peakuuii. CKOPOCTh peakUuH H (GaKTOphl, OT KOTOPHIX OHA|
3aBUCUT. TennoBoil 3dpdeKT XUMHUYECKOH peakUuu. XHUMH-4YECKOe
PaBHOBECHE H CIIOCOGH ero cMeleHus. OKCH/I, KHCIIOTH, OCHOBAHHS, COJIH.
XuMHUYecKre CBONCTBA OCHOBHBIX KJIaCCOB HEOPraHMYeCKHX COeNMHEHHII B
CBeTe TEOPHH STIEKTPONTHTHYECKOH MUCCONMaluy. [IoHATHE O THAPOIHU3e
coneil. Cpefja BOIHBIX PACTBOPOB COJIEH: KUCTIasi, HeUTpasibHas, IeI0YHasl.
BonoponHelii nokasarens pH pactBopa. O6uiie pusuyecKue U XUMHIECKHe|
CBOJMCTBA METAJlIOB, 06YCIIOBIIEHHbE CTPOEHHEM aTOMOB M KPHCTAJIOB H
I0JI02KEHHEM METaJIIOB B 37IeKTPOXMMUYECKOM DSy HanpsixkeHui. O6mast
XxapaKTepHCTHKa TNIaBHBIX IOATPYII HEMETasyIoB Ha IPHMepe TaJloreHoB.|
OKHCIINTENBHO-BOCCTAHOBUTETIBHEIE CBOMCTBA HEMETAsIoB. BaxkHeiimue
COeJIMHEHHS MEeTaJJIoB W HeMeTalsloB B IPUPOAE M XO3SHCTBEHHOH
NesATeNbHOCTH YeJloBeKa.

OpraHHYecKHe COeIHHeHHs. XMMHsI ¥ JKH3Hb.

MHorooGpasye OpraHM4ecKuX COeIMHeHHH. [IpefieNIbHEIE U HelpeieNbHbIe|
yrinesomoponsl. CTpOeHHe yrieBOLOPONOB, XapaKTEPHHE XHMHYECKHE|
CBOJICTBA YI7IeBOIOPONOB. [IpENICTABUTENH YITI€BONOPONOB: METaH, STUIIEH,
aneruneH, 6en3on. COUPTH, KapOOHOBBIE KUCIIOTH H CIIOKHbBIE 3GUPHL: HX|
CTPOEHMEe M XapaKTepHble XHMHYeCKHe CBOWCTBA. IIpefcTaBHTeNH
KHCJIOPOJICONIePKAIIMX OPTraHWYECKHX COeNHHEHH: METHIIOBBIH U 3THIIOBBIH
CIOUDTH, TNMIEPUH, YKCYCHas KUCJIOTa. Mbila KaK COJNM BBEICHIHX|
KapOOHOBBIX KMCIOT. JKUDH KaK CIIOXHbIE SGUPH. YIIeBOMH: TII0K03a,
KpaxMaJl, IeJIion03a. AMHHB, aMHHOKHMCIIOTH, Genku. CTpoeHue u
6uomornyeckas GyHkuus OenkoB. XMMHYeCKHe CBOWCTBA GEIKOB.
XHMHYeCKHe 3JIeMEHTH B OPraHHM3Me uyeloBeKa. OCHOBHEIE XKH3HEHHO|
HeoOXONUMEIEe COeTIMHEHNs: GeNIKH, YTIIeBOMIb, JKUPH, BUTAMUHEL YTIIEBOTIHI]
— TJIaBHBIA MCTOYHMK SHEPrMM OpraHu3Ma. Poilb XHPOB B OpraHH3Me.
MuHepanbHbE BeIecTBa B NMPONYKTaX NHUTaHUs, NMHUIIEBble N00aBKH.|
CGanaHCHPOBAaHHOE NMUTAaHHe. XMMUS B OHITY. Mololue M YHUCTAIIHE
cpenicTBa. [IpaBuia Ge3omacHo# paboThl CO CPEAACTBAMU OBITOBOW XHMUH.

Heopranuyeckue|

0K2,
O0K?7,
OK9

OK4,
OK38,

JIA9HOCTHBIE:
- YCTOHYMBHIHE HMHTEpPecC K MCTOPHH H
IOCTUKEHHSIM B 0GNIACTH €CTECTBEHHBIX HayK,
4yBCTBO FOPMIOCTH 3a POCCHIICKHE €CTeCTBEHHEIE
HayKH;
— TOTOBHOCTb K IPOMIOJIKEHHIO 0Gpa3oBaHMs,|
OBBINIEHHMI0 KBanMbHUKANUK B H3GpaHHOH
npodbecCcHOHANBHON [EATENBHOCTH C
HCcrmonb30BaHMEM 3HAHWH B 061acTH
€CTEeCTBEHHBIX HayK; 00bEKTHBHOE OCO3HAHHE
3HAYHMOCTH KOMIETeHIHH B 06IacTH
ecTeCTBEHHBIX HAyK /s 4YelloBeKa H 00IIecTBa,
yMeHHe HCIONb30BaTh TEXHOJNOTHYECKHE
nocTHxeHus B o06macTu QU3MKH, XHMHUH,
GHONOrMM AN TOBHIIEHHS COGCTBEHHOTO
MHTENNeKTyalbHOr0 Pa3BHTHS B BEHIODAHHOH
pobecCHOHANbHOM NeATeNbHOCTH;
- yMeHHe NpOaHaNM3MPOBATh TEXHOTEHHIE
OCMeNcTBUs [T OKpY2Kalomei cpefibl, GHITOBOH
1 IPOM3BONICTBEHHON JIeATENILHOCTH YeJI0BEeKa;
- TOTOBHOCTh CaMOCTOSITENIbHO 0GBIBaTh HOBHIE
nns ce6s eCTeCTBEHHO-HAyYHEIE 3HAHUS C
HCIONb30BaHMEM [/ 3TOTO [OCTYIHBIX
MCTOYHHMKOB HMH(OPMALMH;
- yMeHHe yIpaBIsTh CBOeH MO3HABATeNbHOH
esTeNIbHOCTBIO, IPOBOAUTH CAMOOLIEHKY YDPOBHS
COGCTBEHHOTO MHTENIEKTyalbHOTO DPA3BUTHS;
yMeHHe BHICTPaHBaTh KOHCTPYKTHBHEIE
B3aMMOOTHOIIEHHS B KOMaHME IO DeleHHI0
061X 38714 B 06/IACTH €CTECTBO3HAHUS.
MeranpeaMeTHbIe:
- OBJIaJleHNe YMEHUSMHU 1 HaBBIKAMH Pa3JIHYHEIX
BHIOB I03HABATENbHON [eATENbHOCTH NS
M3yYeHHs pPAa3HBHIX CTOPOH OKPYXaKIIEeTo
eCTECTBEHHOTO MHpa;
- IpHMeHeHHe OCHOBHBIX METOJOB IIO3HAHUS
(HaGmOfleHNs, HayYHOTO SKCIIEPUMEHTa) I
M3y4eHHs DPa3NUYHBIX CTOPOH €CTECTBEHHO-
Hay4YHOH KapTHHBI MUPA, C KOTOPHIMH BO3HHKAET
Heo6X0OMMOCTH CTanKHBaThCs B
nmpobeccuoHanbHOU chepe;
- YMeHHe CaMOCTOATENbHO ONpPEeNeNsTh LeNH
nesATeNbHOCTH H COCTABIATH IJIAHH
MesTeNbHOCTH; CaMOCTOATENBHO OCYIIECTBIATS,
KOHTDONMPOBATh M KODPPEKTHPOBATH
NMesiTeNTbHOCTh; MCNONIb30BaTh BCE BO3MOXKHBIE
DECypCHI IS TOCTHIKEHHS TOCTABEHHBIX Leel
U peanu3aluy MIAHOB [eATENbHOCTH; BHIOUPATh
yCIIeNIHble CTPATETHH B PA3IUYHEIX CHTYaIHsX;
- yMeHHe HCIONb30BaTh PA3/IMYHble UCTOUHUKH
NS TMONy4YeHHS eCTeCTBEHHO-HAY4HOH
uHGOPMAlUHK U OLEHUBATh €€ T0CTOBEPHOCTD /IS
TOCTHIKEHHS TIOCTABIIEHHHIX IieNledl i 3ajiay;
- yMeHMe ONpefendATh IeNM M 3ajauu
MesTeNbHOCTH, BEHIOMpATh CpPeNCcTBa NI MX
TOCTHIKEHHS Ha IPaKTHKE.
TIpenMeTHBIE:
— CQOPMHPOBAHHOCTH NpPENCTABIEHUH O
LIeJIOCTHOH COBDEMEHHOH eCTeCTBEeHHO-HayYyHOH
KapTHHe MHUpa, IPUPOJie KaK eMHOH IeT0CTHOH
CHCTeMe, B3aHMOCBS3M 4eJloBeKa, MPHPOIH H
ob6mecTBa, NPOCTPaHCTBEHHO-BPEMEHHBIX
MacmTabax BcenerHO#;
- BlaJleHUe 3HAHUAMU O Haubolee BaXHBIX
OTKDHITHAX M JOCTUXKEHHMAX B obnactu
€CTeCTBO3HAHMUA, MOBJIUABIIUX Ha 3BOJILUIO
UpEI[CTaBﬂeHMﬁ 0 IIpUpOfie, Ha pa3BUTHE TEXHUKH|
1 TexHONOTHH; CHOPMHUPOBAHHOCTH YMEHHS
[IPUMEHATH €CTEeCTBEHHO-HAay4YHbIe 3HAHUA [JIA|
06BSICHEHH ST OKpyZKallux ﬂEJ‘IBHHﬁ, COXpaHeHus|
3M0pOBRA, obecmeyeHHs 6e30MaCHOCTH
KU3HENeATeJIbHOCTH, ﬁepe}KHOTO OTHOIIEHUS K|
Mpupozie, PalMOHAaEHOTO MPHPOIONONIE30BaAHHM,
@ TaKXe BHIIOJIHEHHS pPOJIM TpaMOTHOTO
oTpebuTeNs;
- chOPMUPOBAHHOCTD TIPEACTABIEHUI O HAYYHOM|
(MeTO[le IIO3HAaHUA NPUPOABRI U CpeAcCTBax
(M3y4eHUs MeraMmupa, MaKkpoMupa U MUKPOMHUDA;
BllaleHHe INpHeMaMH eCTeCTBEeHHO-HAay4YHBIX|
Haﬁmonel-mﬁ, ONBITOB, HCCHeHOBaHHﬁ U OLIEHKH|
IOCTOBEPHOCTH TOTy4YEHHEIX Pe3y/bTaToB;
- BllajeHue MOHATUUHEIM anmapaTtom
€CTECTBEHHBIX HAYyK, IO3BOJIAIOIIUM I103HABATH
[MUD, y9aCTBOBAaThk B MUCKYCCHUAX I10 €CTECTBEHHO-
[Hay4YHBIM BOIIPOCaM, MCIIONIb30BaTh PA3JIMYHEIE
UCTOYHUKH HHCbOpMauHH ANid TOATOTOBKH,
CUﬁCTBeHHHX paﬁOT, KPUTHYECKH OTHOCUTHCA K|
coobmenusm CMH, comepxamuM HaydHYIO|
0;

HHAC

- chopMHpPOBAaHHOCTH YMEHHH HOHHMATh|
3HAYUMOCTb €CTeCTBEHHO-HayYHOI'0 3HAHUSA I
KaXJ0ro dYeroBeKa HE3aBUCHMO OT €ro
npodeccHOHaNbHOR NeATENbHOCTH, Pa3IuyaTh|
q)aKTH ¥ OLIEHKH, CPAaBHUBATE OLEHOYHEIE
[BEIBOIBI, BUIETH UX CBA3b C KDUTEPUSMH OLIEHOK
1 CBA3b KPHTEPHEB C ONpeNleNleHHOH CHCTeMOH|
LIeHHOCTeH.

VCTHBHIE ¥ NHCbMEHHBIR
ompoc.

TecTHpOBaHUe.
IIpaKkTHYEeCKHe PaGoTHL.
CamocTosiTenbHas pabora.
JTTaGopaTopHEIe PaGOTHL
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[

Buonorus.

BHoJIOrHs - HayKa 0 JHBOi npapoje. MeTob! HAyYHOTO II03HAHHMS B|
ouonorun. Knerka.

’KuBast mpupofa Kak 00beKT W3y4eHns GHONOrHK. MeTOoAbl HCCIeS0BaHMs|
KMBOJ NPUPOABl B GHomoruu. OmnpefelleHHe XH3HH (C INPUBIEYEHHEM|
MaTepHala U3 pasfenoB QU3MKH ¥ XMMUH). YDOBHH OPTaHM3AlMK KU3HHU.
Hcropus u3ydyeHHs KIeTKH. OCHOBHbIE IIOJIOKEHHS KIETOYHON TEOPHH.
KneTka - CTPYKTYpHO-®YHKIMOHAbHAS (J/IeMeHTapHas) efIMHALA KU3HHU.
CrtpoeHne KineTku. CTPYKTypa W (QYHKUMH XpOoMOCOM. MarepuasnbHOe
e[IMHCTBO OKPYXKAIOIIEro MUPA ¥ XMMUYECKHH COCTaB JKHBHIX OPTaHM3MOB.
Bronornyeckoe 3HaYeHHE XMMHYECKHX 9JIEMEHTOB. BHDYCH H
6akTepuodaru. Bupycst — B030OynauTeNH HHGEKUHOHHBIX 3a00JeBaHMU;
noHsTHe 00 OHKOBUpycaX. Bupyc mMmyHopmeduuuta denoseka (BHY).
Tpodunakrika BUY-unbeKun.

OpranusMm. Bug.

OpraHu3M — efHHOe Lieioe. MHOroo6pasue opraHu3MoB. [enieHne KIeTKH
— OCHOBa POCTa, Pa3BUTHS M PAa3MHOXKEHHs OpPraHM3MOB. Becmoinoe
pa3MHOXKeHHe. [I0N0OBOH mpolecc M IOJ0BOE pa3MHOXKEHHE.
OnnonoTBOPEHHE, ero OHONOTHYecKoe 3HaueHue. IloHsATHE 06
HHIMBHAYanbHOM (OHTOTeHe3), 3MGpHOHANbHOM (3MODPHOTreHe3) H
0CT3MOPHOHATBHOM Pa3BUTHH. UHAMBHyanbHOEe Pa3BUTHE YeloBeKa U ero
BO3MOXHbIE HapylleHHs. OGIiue MPeNCTaBIeHUs 0 HACIeNCTBEHHOCTH H
H3MEH4YHBOCTH. 3aKOHOMEPHOCTH HacleoBaHus. HacleopaHme NpU3HaKOB|
y yenoBeka. I'eHeTHYeCKHe 3aKOHOMEDHOCTH H3MEHYHWBOCTH. BrusHue|
MyTareHoB Ha OpPraHH3M 4YesoBeka. [Ipe[IMeT, 3afiayi ¥ METOMbI CeNeKIHH.
BHOTEXHOJOTUS, ee NOCTUIKEHHs, ePCIeKTHBE Pa3BUTHA. IBOJIONUOHHAS
TEOpUsI U ee PONb B (HOPMUPOBAHMH COBPEMEHHOH €CTeCTBEHHO-HAy4YHOH
KapTHHBL MHpa. Bup, ero kputepuu. ITonmynsuus Kak CTPYKTypHas eIMHHIA]
BHJa ¥ 9BONIONMH. Pe3ynbTaTel 3BONIONUK. [MIIOTE3bl TPOMCXOXKIEHHS
’KH3HH. AHTPOIIOT€He3 H er0 3aKOHOMEPHOCTH.

DKOCHCTEMEL

TIpeqMeT ¥ 3a[lauu SKOJIOTHH: y4eHHe 00 SKOJIOTHYeCKHX GaKTopax, yyeHHe
0 coo0IecTBax OPraHM3MOB, yYeHHe 0 Guochepe. IKomoruyeckue GakTopsl,
0COGEHHOCTH MX BO3JIefCTBHS. ITOHATHE 06 SKONOrHYECKHX CHCTeMax. Llenu
nuTaHusA, TPoQUUIECKUe ypoBHH. Broreonenos Kak skocuctema. Buocdepal
— rno6anbHas akocucteMa. Yuenue B. U. Bepranckoro o 6uocdepe. Ponp
’KMBEIX OpraHu3MoB B 6rochepe. Buomacca. BHoornyeckuit KpyroBopor (Ha|
pHMepe KpyroBopoTa yriepona). OCHOBHEIE HAlpaBleHHs BO3NEHCTBH
yenoBeka Ha Guocdepy. TpaHCOpMaLHUs eCTECTBEHHBIX 5KOJIOrHYECKHX|
cucteM. OCOOEHHOCTH arpo3KOCHCTEM (arpoLeHO30B).

OK 02,
OK 04,
OK 09

JIA9HOCTHBIE:
- YCTOHYMBHIHE HMHTEpPecC K MCTOPHH H
IOCTUKEHHSIM B 0GNIACTH €CTECTBEHHBIX HayK,
4yBCTBO FOPMIOCTH 3a POCCHIICKHE €CTeCTBEHHEIE
HayKH;
— TOTOBHOCTb K IPOMIOJIKEHHIO 0Gpa3oBaHMs,|
OBBINIEHHMI0 KBanMbHUKANUK B H3GpaHHOH
npodbecCcHOHANBHON [EATENBHOCTH C
HCcrmonb30BaHMEM 3HAHWH B 061acTH
€CTEeCTBEHHBIX HayK; 00bEKTHBHOE OCO3HAHHE
3HAYHMOCTH KOMIETeHIHH B 06IacTH
ecTeCTBEHHBIX HAyK /s 4YelloBeKa H 00IIecTBa,
yMeHHe HCIONb30BaTh TEXHOJNOTHYECKHE
nocTHxeHus B o06macTu QU3MKH, XHMHUH,
GHONOrMM AN TOBHIIEHHS COGCTBEHHOTO
MHTENNeKTyalbHOr0 Pa3BHTHS B BEHIODAHHOH
pobecCHOHANbHOM NeATeNbHOCTH;
- yMeHHe NpOaHaNM3MPOBATh TEXHOTEHHIE
OCMeNcTBUs [T OKpY2Kalomei cpefibl, GHITOBOH
1 IPOM3BONICTBEHHON JIeATENILHOCTH YeJI0BEeKa;
- TOTOBHOCTh CaMOCTOSITENIbHO 0GBIBaTh HOBHIE
nns ce6s eCTeCTBEHHO-HAyYHEIE 3HAHUS C
HCIONb30BaHMEM [/ 3TOTO [OCTYIHBIX
MCTOYHHMKOB HMH(OPMALMH;
- yMeHHe yIpaBIsTh CBOeH MO3HABATeNbHOH
esTeNIbHOCTBIO, IPOBOAUTH CAMOOLIEHKY YDPOBHS
COGCTBEHHOTO MHTENIEKTyalbHOTO DPA3BUTHS;
yMeHHe BHICTPaHBaTh KOHCTPYKTHBHEIE
B3aMMOOTHOIIEHHS B KOMaHME IO DeleHHI0
061X 38714 B 06/IACTH €CTECTBO3HAHUS.
MeranpeaMeTHbIe:
- OBJIaJleHNe YMEHUSMHU 1 HaBBIKAMH Pa3JIHYHEIX
BHIOB I03HABATENbHON [eATENbHOCTH NS
M3yYeHHs pPAa3HBHIX CTOPOH OKPYXaKIIEeTo
eCTECTBEHHOTO MHpa;
- IpHMeHeHHe OCHOBHBIX METOJOB IIO3HAHUS
(HaGmOfleHNs, HayYHOTO SKCIIEPUMEHTa) I
M3y4eHHs DPa3NUYHBIX CTOPOH €CTECTBEHHO-
Hay4YHOH KapTHHBI MUPA, C KOTOPHIMH BO3HHKAET
Heo6X0OMMOCTH CTanKHBaThCs B
nmpobeccuoHanbHOU chepe;
- yMeHHe caMOCTOSTENbHO ONPENeNsTh LeNH
nesATeNbHOCTH H COCTABIATH IJIAHH
MesTeNbHOCTH; CaMOCTOATENBHO OCYIIECTBIATS,
KOHTDONMPOBATh M KODPPEKTHPOBATH
NMesiTeNTbHOCTh; MCNONIb30BaTh BCE BO3MOXKHBIE
DeCypCHI /ISl IOCTHKEHUS TIOCTaBIeHHBIX Lefel
U peasM3alUy MUIaHOB AEATENbHOCTH; BHIOMpPaTh
yCIIeNIHble CTPATETHH B PA3IUYHEIX CHTYaIHsX;
- yMeHHe HCNONb30BaTh PA3/IMYHble UCTOUHMKH
NS TMONy4YeHHS eCTeCTBEHHO-HAY4HOH
uHGOPMAlUHK U OLEHUBATh €€ T0CTOBEPHOCTD /IS
TOCTHIKEHHS TIOCTABIIEHHHIX IieNledl i 3ajiay;
- yMeHHe ONpenenATh Leld M 3ajayu
MesTeNbHOCTH, BEHIOMpATh CpPeNCcTBa NI MX
TOCTHIKEHHS Ha IPaKTHKE.
TIpenMeTHBIE:
— CQOPMHPOBAHHOCTH NpPENCTABIEHUH O
LIeJIOCTHOH COBDEMEHHOH eCTeCTBEeHHO-HayYyHOH
KapTHHe MHUpa, IPUPOJie KaK eMHOH IeT0CTHOH
CHCTeMe, B3aHMOCBS3M 4eJloBeKa, MPHPOIH H
ob6mecTBa, NPOCTPaHCTBEHHO-BPEMEHHBIX
MacmTabax BcenerHO#;
- BlaJleHUe 3HAHUAMU O Haubolee BaXHBIX
OTKDHITHAX M JOCTUXKEHHMAX B obnactu
€CTeCTBO3HAHMUA, MOBJIUABIIUX Ha 3BOJILUIO
UpEHCTaBﬂeHHﬁ 0 IIpUpOfie, Ha Pa3BUTHE TEXHUKHA
1 TexHONOTHH; CHOPMHUPOBAHHOCTH YMEHHS
[IPUMEHATH €CTEeCTBEHHO-HAay4YHbIe 3HAHUA [JIA|
06BSICHEHH ST OKpyZKallux ﬂEJ‘IeHHﬁ, COXpaHeHus|
3M0pOBRA, obecmeyeHHs 6e30MaCHOCTH
KU3HENeATeJIbHOCTH, ﬁepe}KHOTO OTHOIIEHUS K|
Mpupozie, PalMOHAaEHOTO MPHPOIONONIE30BaAHHM,
@ TaKXe BHIIOJIHEHHS pPOJIM TpaMOTHOTO
oTpebuTeNs;
- chOPMUPOBAHHOCTD TIPEACTABIEHUI O HAYYHOM|
(MeTO[le IIO3HAaHUA NPUPOABRI U CpeAcCTBax
(M3y4eHUs MeraMmupa, MaKkpoMupa U MUKPOMHUDA;
BllaleHHe INpHeMaMH eCTeCTBEeHHO-HAay4YHBIX|
HabJTIOMeHNH, ONBITOB, MCCIIENOBAHUE U OLEHKH|
IOCTOBEPHOCTH IIOJIy4YEHHBIX PEe3yIbTaTOB;
- BllajeHue MOHATUUHEIM anmapaTtom
€CTECTBEHHBIX HAYyK, IO3BOJIAIOIIUM I103HABATH
[MUD, y9aCTBOBAaThk B MUCKYCCHUAX I10 €CTECTBEHHO-
[Hay4YHBIM BOIIPOCaM, MCIIONIb30BaTh PA3JIMYHEIE
UCTOYHUKH HHCbOpMaLU/lH ANid TOATOTOBKH,
COﬁCTBeHHHX paﬁOT, KPUTHYECKH OTHOCUTHCA K|
coobmenusm CMH, comepxamuM HaydHYIO|
0;

HHAC

- chopMHpPOBAaHHOCTH YMEHHH HOHHMATh|
3HAYUMOCTb €CTeCTBEHHO-HayYHOI'0 3HAHUSA I
KaXJ0ro dYeroBeKa HE3aBUCHMO OT €ro
npodeccHOHaNbHOR NeATENbHOCTH, Pa3IuyaTh|
q)aKTH ¥ OLIEHKH, CPAaBHUBATE OLEHOYHEIE
[BEIBOIBI, BUIETH UX CBA3b C KDUTEPUSMH OLIEHOK
1 CBA3b KPHTEPHEB C ONpeNleNleHHOH CHCTeMOH|
LIeHHOCTeH.

VCTHBHIE ¥ NHCbMEHHBIR
ompoc.

TecTHpOBaHUe.
IIpaKkTHYEeCKHe PaGoTHL.
CamocTosiTenbHast pabora.

5.2 Tunosble KOHTPOJIbHBIE 3alaHUSsI /I HHbIEe MaTepPHaJIbl

5.2.1 OuenoyHbIe CpeCcTBa NIPH TEKyIIeM KOHTPOJIe

Texyuui KOHTPOJIb 0 OUCHUIIIHHE OyIeT 3aK/I0YaThCs B YCTHOM ¥ MUChbMEHHOM OMpOCe II0 TeMaM
TUCITUIIIVHEL, TPOBEPKe MPaKTUYEeCKUX U CAMOCTOSITEIILHEIX PA00T, OTYETOB 10 Ta60PATOPHEIM pPaboTaM.

1. IlpuMepHasi TeMaTHKa KOHTPO/IbLHBIX BOIIPOCOB

1. Kakue OpraHOUMbl BXOIAT B COCTAB CHCTEMEI IUTOIIa3MbI?
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. B ueM nposBisieTcs felCTBUE BUPYCOB Ha KIIETKY?
. EcTecTBeHnHbI CBET. BUOH MONSIPU30BaHHOTO CBETA.
. aliTe oIIpeneneHre KOPPO3UU METATIIOB.
. Uto Takoe nongpu3auus. [IoTeHIMan pa3/0XKeHUs U TepeHanpsakeHus.
. OKUCIUTENbHO-BOCCTAHOBUTEbHEIE peaKIuu. CTelneHb OKUCIIEHNU .
. TUIIBI XUMUYECKUX CBS3EU.
. Yro Takoe MopmudUKaIlMOHHAS U3MEHUUBOCTL ¥ KAaKOBHI €€ MTPUYNHEI?

9. XuMnueckasi KuHeTuKa. CKOPOCTh XUMUYECKOM PEeaKIuu.

10. Yem 3anumaetcs "uHnyctpus JHK"?

ITpu mpoBefeHWM TEKYIIEro KOHTPOsA ofydammuMcs OymeT 3afaHO OBa BOIPOCA, HA KOTOPHE OHU
OOJIKHBI AaTh OTBETHI.

Kputepuu oueHuBaHUA:

- 90-100 6anmoB - Ipu MPaBUIILHOM U ITOJTHOM OTBETE Ha [Ba BOIIPOCA;

- 80-89 GanioB - MPHU MPaBUIHLHOM U IOJTHOM OTBETE Ha OOWH W3 BOMPOCOB W HEMOJHOM OTBETE Ha

BTOPOH;

- 60-79 6annoB - IpHu IPABUILHOM OTBETE Ha OJUH M3 BOIPOCOB WJIM YaCTHYHOM OTBeTe Ha 00a BOIIPOCa;

- 0-59 6anyioB - TP YACTUYHOM OTBETE TOJIBKO Ha OOWH M3 BOIPOCOB, IPHU OTCYTCTBUM IIPABUIIbHEIX
OTBETOB Ha BOIPOCHL.

[Tkarna oneHUBaHUA
KomnmuectBo 6anios 0-59 60-79 80-89 90-100
[IIxana oneHUBaHUS HeynoBneTBOpUTEIHHO YnoBneTBOPUTETLHO Xopomo  |OTnu4HO

2. TectupoBaHue

IIpumep 3ajaHUN UCIOTH3YEMBIX [IJIsI TECTHPOBAaHUS

O 3O Ul W

1. KTo pa3padoTaj KI€TOYHYI0 TEOPHIO:

a) P.Bupxos;
0) M.IlIneiinen u T.IIIBanH;
B) P.I'yx;

1. HpH3HaKaMH 2KUBBIX OPraHU3MOB ABIAIOTCA (BO3MO2KHO HECKOJIBKO OTBETOB):

a) EmuHEIY IpUHINUI CTPOEHUS;

6) OTKPHITOCTB;

B) Pa3mpaxuMocTs;

r) HacnencTBeHHOCTE;

m) ®unorenes;

e) AganTanus;

k) HacnemcTBeHHOCTE.

3. CucreMa oTc4éra - 3TO:

a) COBOKYITHOCTB Te€Jla OTCUETa U YaCOB

6) COBOKYITHOCTB TeJla OTCUETA U CUCTEMbI KOOPAUHAT

B) COBOKYITHOCTH TeJla OTCYETa, CUCTEMBI KOOPAMHAT ¥ 4acoB. BepHO U ompeneneHue:
4. YTo TaKoe nmepuo BpaueHus?

a) PaccTosiHue 3a OOuH 060POT

6) Paguyc BEKTOpP OKPYKHOCTH

B) Bpems ogHOT0 060pOTa OKPYKHOCTH

5. PeakTHBHOE TBHKEHHE - TBHKEHHE,

a) BO3HHUKAIOIIEee IPU TPEHUH

6) Bo3HMKaloIIee Ipu JedopMalu Tena

B) BO3HHUKAIOIIEE TIPU OTHENIeHUH OT Tejla KaKou-I1u00 ero 9acTu

OO0yuauUMcsi OyaeT MpeaIokeH TeCT, COCTOSIIHU u3 25 BOMPOCOB HA 15 MUHYT.
Kpurepun onesuBaHus:

- 90-100 6a/1/I0B - TIPH MPAaBHILHOM OTBeTe Ha 23-25 BOIIPOCOB;

- 80-89 0anI0B - MpH MPAaBH/ILHOM OTBeTe Ha 20-22 BOIPOCOB COOTBETCTBEHHO;
- 60-79 0a/UTOB - MpPH MIPAaBH/IHLHOM OTBeTe Ha 15-19 Bompocos;

- 25-59 0a/UTOB - MPH MPABH/ILHOM OTBeTe Ha 6-14 BOmpocCoB;

- 0-24 6anI0B - IPH OTCYTCTBHH NPAaBUW/IbHBIX OTBETOB HAa BOIPOCHI HJIH J0 5 NMPaBWIbHBIX

OTBETOB.

1630984147
14



Konunuectso 6annos 0-59 60-79 80-89 90-100
[lxana oneHWBaHUA HeynosneTBOpUTENBHO YnoBneTBOpPUTENBEHO Xopomo  |OTIMYHO

3. [IpakKTHYEeCKHe H CaMOCTOSITe/TbHEIE PaboThI
[TpakKTHYECKUE ¥ CAMOCTOSITENIbHBEIE PA00TH IPUBEAEHEl B METOOUYECKUX YKA3AHUSIX K TPAKTHIECKUM
paboTam o gucrunianHe «ECTeCTBO3HAHUEY.
4. JTabopaTopHbIe padOTHI
JlabopaTopHre pPaboTH IpPUBEeNEHE B METONUYECKUX YKa3aHUAX K jabopaTopHEM paboTaMm II0
oucuuIuHe «ECcTecTBO3HAHMEe».
OtuéT mo nabopaTopHOi paboTe JONTKEH COmepPXkKaTh:
. Ha3Bauue nabopaTopHO# paGOTEL.
. ITenb mabopaToOpHO# pabOTHL.
. O6opynoBaHue 1 PEAKTHUBHL.
. CxeMy unu PECYHOK YCTAHOBKH, a TaK¥Ke PUCYHKH, IIOSCHSIOUINE BHIBO Pabouux GopmyIL.
. OCHOBHEIE pacyéTHEIE ()OPMYJIH C 00513aTEIFHEIM [TOSICHEHIEM BEJIMYMH, BXOTSAIIUX B GOPMYITY.
. Tabnuiesr.
. BerBop mo ma6opaTtopHo# paboTe.

N O Ul W -

KpuTtepuu orieHMBaHUS:
90-100 GasnoB - IPY BEIIIOJTHEHUH BCEX MYHKTOB B TIOJTHOM 00BEME, 6€3 OIMO0K; CAeIaHb IPaBUIbHEIE

BBEIBOJIEL;

- 80-89 GannoB - mMpU BHIIOJIHEHUHU BCEX IIYHKTOB B IIOJIHOM 00BEMe, HO HOMYIIEHH HEe3HAYUTEJIbHEIE
omMOKY B pacyeTax He BIUAIOIINE Ha BEIBOLK;

- 60-79 6anioB - IpU BHIIOJIHEHUM BCEX IIYHKTOB B IIOJTHOM 00BEMeE, HO B pacueTax JONYIIEHHl OUINOKY,
BIIUSIIOIINE Ha BEIBOL;

- 0-59 6annoB - mpu 0hOPMIIEHUH PA3[EeJIOB B HETIOITHOM 00bEME.
KonmuectBo 6anios 0-59 60-79 80-89 90-100

[MIkana oleHUBaHUS HeynmosneTBopuTenpHO YnoBneTBOpPUTETBEHO Xopomo  |OTnu4HO

5.2.2 OneHOYHbIEe CPEeICTBA IPH MPOMEXYTOYHOH aTTeCTalluH

®opMoii TPOMEKYTOUHOM aTTECTALIUY IBISETCS JubGepeHInPOBAHHEIN 3aUeT.

[Tpu mpoBeeHUU TPOMEKYTOUHOHM aTTECTAIlMy 00ydarommMcs OyaeT IPeanokKeHo 3afgaHue, comepxkaliee
OIVH TEOPETUYECKHI BOMPOC U MPAKTHUECKYIO 3aavy.

B mpomecce mpoBegeHus 3adyeTa MPEMONABATEN0 IPEJOCTABISAETCS IPaBO 3agaBaTh 00yYaIOIIMMCS
[OIMONTHUTEIbHEIE BOMPOCH, KOHKPETHHE MpodecCroHaNbHbIe CUTyal[dd (3aJaHusi) ¥ AP. [0 COJAepPKaHHUIO
OV CLUIIAHEL

Hampuwmep,

1. HazoBure mmyTu 6uoyorudeckoro mporpecca, perpecca. O0bICHUTE UX CMBICTI, IPUBEOUTE IPUMEDEL.

Temo gBUXKETCS paBHOMEHO 110 OKPYKHOCTH pajguyca 1,5 M co cKopocThio 2 M/c. OnpenenuTh YCKOpeHue
TeJa.

2. HazoBuTe coegrHEHNS U OIPENeIUTe KIacC HeOPraHn4eCKNX BEIECTB:

Zn(NO3)2, AI(OH)3, Na20, H2S04, Na[Al(OH)4(H20)2], NaHSO4, CO2, CrOHS0O4, K3As0O4,
(NH4)2[PtCl4],

NaH2Sb04, K3[Fe(CN)6], P205, Ca(HCO03)2, Na3[Co(CN)6].

Kawmens 6pomies nop yrioMm 30 rpag K TOPU30HTY. o ckopocThio 10 M/c. OnpenenuTs DanbHOCTE I0JIeTa.

3. BonHE B ynpyroi cpefe. 9NeKTPOMarHUTHEIE BOJTHEL.

Ketic-3apmanue.

AMepUKaHCKNE yieHble BOCCTAHOBUJIU CEPHEYHYIO MEIIINY, IOJIYYUB €€ KJIETKU U3 COeOUHUTENbHOU
TKaHu. COeIMHUTETbHOTKAHHEIE KIIETKH OBIIM «IIePenporpaMMUPOBAHLI» C TIOMOINBI0 BUPYCHHIX BEKTOPOB, B
pe3yibTaTe U3 HUX Pa3BUINCh HOPMaJbHEIE KaPAUOMUOLUTH. Pe3ylIbTaThl 9TOT0 UCCIENOBAHUS U HEKOTODPHIX
Opyrux paboT CBUOETENHCTBYIOT 00 ycllexax pereHepaTUBHEIX METOLOB B OMOIOTUY U MEIUINHE.

YcTaHOBUTE COOTBETCTBYE MEXOY OCHOBHHIMUM MeTOHNAMHU HCCIIeOBaHUA B OHMOJIOTMM U NIpUMepaMUu UX
HCIOIb30BaHUS:

1.
1. Hayunsiy;
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2. CpaBHUTEIbHHIY;
3. OKCnepuMeHTalbHBIN;
4. OnucaTesbHbIN;
5. Hcropuyeckuii.
2. Kakoe 3HaueHNe UMEJU 3TU METOME! [JIS1 PAa3BUTHUS OMOJIOTHY KaK HayKU?

Kputepuu oneHUBaHUS:
- 90-100 GannoB - mpu MPABUIBHOM U IIOJTHOM OTBETE Ha TEOPETHUYECKWH BOIMPOC U BEPHOE PelleHue
3ajayvy;
- 80-89 6anmoB - Mp¥ IPaBUIILHOM U TOJTHOM OTBETEe Ha OMHO U3 3afaHWM ¥ IPABUIIBHOM, HO HE TIOJTHOM
OTBeTe Ha OPYyroe 3ajaHue;
- 60-79 6annoB - MpY TPABUIILHOM ¥ HEIIOJTHOM OTBETEe Ha 00a 3afdaHus WM MIPaBUJIBHOM ¥ IIOJTHOM OTBETE
TOJIBKO Ha OHO U3 3alaHull;
- 0-59 GanioB - TPU MPaABUILHOM U HEIIOJTHOM OTBETE TOJIPKO Ha OJHO U3 3afJaHUi MU MPHU OTCYTCTBUU
TIPaBUJIbHEIX OTBETOB Ha 3aflaHUS.
[ITkarna oneHUBaHUS
Konunuectso 6anios 0-59 60-79 80-89 90-100

[IIkana oneHUBAHUS HeynmosneTBopuTtenpHO YooBIeTBOPUTENILHO Xopomio  |OTAMYHO

5.2.3 MeTogu4ecKue MaTepHa/bl, ONpeaeIsaiolHe Npoueayphl ONeHUBAHUS 3HAHUHU, YMEHHH,
HABBIKOB U (MJ/IM) OIbBITA IESITEILHOCTH, XapaKTepPHU3YIoIlue 3Tanbl GopMUPOBaHHUS KOMIIETEHIIUH

ITopsAmOK OpraHU3aluK IPOBEHNEHUS TEKYIIEero KOHTPOIS ¥ IPOMEXYTOYHON aTTECTALUN MPEACTABIIEH B
ITonmoxeHuu o IIPOBEJEHNHU TEKYIIEero KOHTPOJIA U HpOMe}KYTO‘{HOﬁ aTTeCTalluu o6yqa10un/1xc;{, OCBAUBAKOINUX
o0pa3oBaTeIbHEIE TPOrPaMMEL CPEIHET0 TPOQeCcCHoHanbHOT0 00pa3oBanus B Ky3I'TY (Mn 06/-10).

6. UHblEe cBegeHus U (MIM) MaTepHaIbl

HpI/I OCyILlIeCTBJIEHUHU 06paaoBaTean0ro IIpomecCa NPpUMEHATCA ClIenyroliue 06pasoBaTeanLIe
TEXHOJIOTHHU:

- TPaOUIIUOHHAA C MCIIOJIb30BaHKEM COBPEMEHHBIX TEXHUYECKHUX CPENCTB;

- HHTEePaKTHBHAsA.
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