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« HNOACHUTEJIbBHAS 3AIIMCKA

[Iporpamma  o0mieoOpazoBaTenbHOM  yuyeOHOM  aucuMIUIUHBL — «EcTecTBO3HaHME)
npeHa3HaueHa Uil W3Yy4YCHHS eCTCCTBO3HAHHMS B MPOPECCHOHATIBHBIX 00pa30BaTEIbHBIX
OpraHu3alysX, pealn3yIoInuX 00pa30BaTENbHYIO IPOrpaMMy CpPEIHEro o0mero oopa3zoBanus B
npejesiax OCBOCHHS OCHOBHOM MpodeccuoHabHON 00pa3oBaTenbpHoM mporpammbl CITO (OITOIT
CIIO) Ha 06a3e ocHOBHOro oOmiero oOpa3oBaHUS TNPH TOATOTOBKE KBATH(DUIIUPOBAHHBIX
pabouux, 1o npodeccusi «lloBap, KOHIUTEP

[Tporpamma pazpaborana Ha ocHoBe TpeboBanmii PI'OC cpemHero odIiero oopa3oBaHus,
NPEIBSBISIEMBIX K CTPYKTYpE, COJCPKAHHUIO U PE3yJIbTaTaM OCBOCHHs Y4eOHOW AMCIUIUINHBI
«EcrecTBO3HAHWE», W B COOTBETCTBMU C PekoMeHAanusIMH IO OpraHW3alud TOTyYCHUS
cpeaHero ooOmero oOpa3oBaHUs B IpeesiaX OCBOCHHS 00pa30BaTENbHBIX MPOTPaMM CPEIHEro
npodecCHOHABLHOTO 00pa3oBaHUsT Ha 0a3e OCHOBHOrO OOIIEro o0pa3oBaHUsS C YY4ETOM
TpeOoBaHUH (enepabHBIX TOCYAAPCTBEHHBIX 00Pa30BaTENbHBIX CTAHIAPTOB M IOIy4aeMOU
npodeccuu WM CHEIHAIBLHOCTH CPEAHEro TpodeCCHOHATBLHOTO 00pa3oBaHHs (IMMHCHMO
JlenaprameHTa rocyJapCTBEHHOH MOJMUTUKH B cdepe MOATrOTOBKH padounx kaapos u JI1O

Muno6pHayku Poccum ot 17.03.2015 N2 06-259). Ilporpamma pa3paboTaHa Ha OCHOBE
IPUMEPHOM MPOrpamMMbl 00IIe00pa3oBaTeIbHON YIeOHOH AUCHUILTUHBI «ECTecTBO3ZHAHUE st
npodeccuoHanbHbIX 00pa3oBaTeabHbIX opranuzanuii - M.: 2015

Coneprxanue nporpammbl «ECcTeCTBO3HAHUE» HANPABICHO HA JOCTHIKEHHE CIICIYFOIIUX
neJsei:

. OCBOCHHE 3HAHUI O COBPEMEHHOIN €CTECTBEHHOHAYYHOW KapTHHE MUPA U METOIaX
€CTeCTBEHHBIX HAayK; 3HAaKOMCTBO C HauOojiee BaXHBIMH HWICSIMH W JIOCTHIKCHUSIMHU
€CTECTBO3HAHUSI, OKAa3aBIIUMH OTIPEICIISIONICE BIMSIHUE HA PA3BUTUE TEXHUKU U TEXHOJIOTUH;

. OBJIA/ICHUE YMEHHSIMH MIPUMEHSATH TOJTYYCHHBIC 3HAHUS 11 OOBSICHEHUS SIBICHUI
OKPYKaIOIIero MUpa, BOCHPHUATHS WH(POPMAIMM €CTECTBEHHOHAYYHOI'O0 W MPOPECCHOHATIBHO
3HAYMMOTO COJCp)KAaHUS; pPA3BUTHE HWHTEIUICKTYalbHBIX, TBOPYECKHX CIIOCOOHOCTEH W
KPUTHYECKOTO MBIIIJICHUS B XOJI€ TMPOBEJACHHS MPOCTEUIITNX HCCICAOBAHUN, aHAINU3a SBJICHUIA,
BOCTIPHSITHS M HHTEPIIPETAIIMH €CTECTBEHHOHAYYHOI HH(OpMAIIHH;

. BOCIIUTaHHE YOEXJIEHHOCTH B BO3MOXKHOCTH MO3HAHUS 3aKOHHOH NPUPOJABI H
WCTIOJIb30BaHUS JOCTHIKCHUI €CTECTBCHHBIX HAYK IS PAa3BUTHUS IUBWIM3AINHA U TTOBBIIICHUS
KauyecTBa KU3HH;

. NPUMEHEHHE €CTEeCTBEHHOHAYYHBIX 3HAHHWW B MPO(EeCCHOHAIBHOW NesATeTbHOCTH
U TIOBCEJHEBHOM JKU3HU MJs oOecredeHus: Oe30MacHOCTH >KU3HEAEATENIbHOCTH; T'PaMOTHOIO
UCTIOJIB30BaHUSI COBPEMEHHBIX TEXHOJIOTHI; OXPaHbI 3/I0POBBSI, OKPY)KAOIIEH CPEIbI.

OBIIAA XAPAKTEPUCTUKA YYEBHOU JUCITATIJIMHBI
«ECTECTBO3HAHUE»

EcrectBo3HaHue - Hayka O SBJIEHHMSIX U 3akoHax npuponbl. CoBpeMeHHoe
€CTECTBO3HAHME BKIIIOUYAET MHOXKECTBO €CTECTBEHHOHAYYHBIX OTpACiel, U3 KOTOPHIX Hanbolee
BAXXHBIMU ABJISFOTCS (1)1/131/11(3, xumus 1 onosorua. OHO OXBaTBIBAET H_II/IpOKI/Iﬁ CIICKTP BOIIPOCOB
0 pa3HOOOpPa3HBIX CBOMCTBAX OOBEKTOB MPUPOJIBI, KOTOPHIE MOXKHO paccMaTpUBaTh Kak €IHMHOE
TeIoe.

EctecTBeHHOHay4YHbIC 3HAHUS, OCHOBAHHBIE HA HUX TEXHOJOTHH, (OPMUPYIOT HOBBIN
o0pa3 ku3HU. BBICOKOOOpa30BaHHBIM YETOBEK HE MOXET JIUCTAHIUPOBATHCA  OT
dbyHIaMEHTAIbHBIX 3HAHUN 00 OKpYXalolleM MUpPE, He PUCKYIO OKa3aTbCs OECIOMOIIHBIM B
npoeCcCHOHATBPHON  JesaTenbHOCTH. JIF0O0oe TEepCIeKTHBHOE HAalpaBlIeHHE JIeSTEIIbHOCTH
YeloBeKa TMPsSMO WM KOCBEHHO CBSI3aHO C HOBOM MarepwalbHOW 0a30if W HOBBIMHU
TEXHOJIOTHSIMU U 3HAHHWE UX €CTECTBEHHOHAYYHOM CYITHOCTH - 3aKOH yCIIeXa.

EctecTBO3HaHME - HEOTHEMIIEMAs COCTABJISIONIAS KYIbTYPBI: ONPeaessi MUPOBO33PEHHE
YyelloBeKa, OHO TMPOHUKAET M B TyMaHUTapHyl cdepy, U B OOLIECTBEHHYIO IKHU3Hb.
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ParnmoHanbHbI €CTECTBEHHOHAYUHBIH METOJl, C(POPMHUPOBABIIMICA B pPaMKax €CTECTBEHHBIX
HayK, (OpPMHUPYET €CTeCTBCHHOHAYYHYI0 KapTHHY MHpa, HEKoe 00pa3Ho-¢puiaocodckoe
0000111eHNe HAYYHBIX 3HAHUH.

OCHOBY ecTeCTBO3HaHMs MpeACTaBiIsAeT (HU3UMKAa - HAayKa O IpHUPOJE, H3ydarolias
HanOosiee BaKHBIC SIBIICHHUS, 3aKOHbBI M CBOWCTBA MaTepHajbHOro Mupa. B  ¢usuke
YCTAQHAaBJIMBAIOTCS YHUBEPCAIbHbIE 3aKOHBI, CIIPABEUIMBOCTh KOTOPBIX IOATBEP)KAAETCS HE
TOJIBKO B 3€MHBIX YCJIOBMSIX M B OKOJIO3EMHBIX IPOCTPaHCTBaxX, HO U BO Bcel Bcenennoii. B
9TOM 3aKJIK0YaeTCsl OJMH U3 CYIIECTBEHHbIX NPU3HAKOB (U3UKU KaK (yHIaMEHTAJIbHOW HayKH.
OwusmnKa 3aHUMAET 0co00e MECTO CpPEelU €CTECTBEHHBIX HAyK M MO3TOMY €€ NMPHUHITO CYHTATh
JUJIEPOM €CTECTBO3HAHMSL.

EcrecTBo3HaHMEe Kak Hayka O SIBJIEHMSX M 3aKOHaxX IPUPOJbl BKIIOYAET OJHY W3
BOKHEHIIUX OTPACIICH - XUMHUIO.

XuMusg - Hayka O BEILECTBAaX, HUX COCTaBe, CTPOEHMM, CBOMCTBAX, Ipoleccax
IpeBpalleHus], 00 HCIOJIb30BAHUU 3aKOHOB XMMHHU B IPAKTUYECKON HEATENbHOCTU JIOAEH, B
CO3/1aHUU HOBBIX MaTE€pUAJIOB.

buonorus - cocraBHas 4acThb €CTECTBO3HAHMA. JTO Hayka O >kHMBOH mnpupozge. OHa
M3Yy4aeT PpacCTUTEIbHBIN, )KUBOTHBIA MUP U YEJIOBEKA, UCIOJIb3Ysl KaK COOCTBEHHbIE METO/IbI, TaK
U METOJbl JAPYrMX HayK, B 4YacTHOCTH (U3UKH, XMMHUHM M MaTeMaTUKU: HaOJIIOJCHHUS,
OKCIIEPUMEHTBI, UCCIIETOBAHMS C TIOMOIIBIO CBETOBOTO U AJIEKTPOHHOTO MHKPOCKOIIA, 00paboTKy
CTaTUCTHUYECKUX JaHHBIX METOJaMU MaTeMaTHYeCKOM CTaTHUCTUKU U Ap. buornorus BbIABiIsSET
3aKOHOMEPHOCTH, TPHUCYIIHNE KU3HU BO BCEX €€ IMPOSBICHUSAX, B TOM YHCIe OOMEH BEIIEeCTB,
POCT, pa3MHOKEHUE, HACJIeZICTBEHHOCTh, U3MEHYUBOCTb, IBOJIIOLUIO U JP.

B npodeccuoHaNbHBIX 00pa30BaTeNbHbIX OpraHu3anusx, peanu3yromux
o0pa3oBaTeNbHYI0 MIporpamMmy cpeaHero oluiero obpasoBanus B npezenax ocsoeHus OIIOIT
CIIO Ha 06a3e OCHOBHOro o0IIero oOpa3oBaHWs, H3y4aeTCsl WHTETPUpOBaHHAs ydeOHas
mucuuiuinHa «EcrecTBO3HAaHMEY, BKIIOYAKOIIAs TpU pasfelnia, o0Jjajarolive OTHOCHUTENIbHON
CaMOCTOSITENIbHOCTBIO U LEJIOCTHOCThIO: «Du3ukay, «Xumus», «buonorus», 4ro He HapylaeT
IPUBBIUHYIO JOTMKY €CTECTBEHHOHAYYHOTO 00pa30BaHUs CTYACHTOB.

MECTO YYEBHOW JUCIIATIJIMHBI B YYUEBHOM ILJIAHE

Pabouas mporpamma y4eOHOW  AUCHUIUIMHBI ~ SBISETCS  YacThIO OCHOBHOM
npodeCcCHOHAIBHONW ~ 00pa3oBaTelIbHOW MporpamMmbl B cooTBercTBUH ¢ PI'OC  pas
odyuawmuxcsi 1o cnenuaibHocTH «lloBap, konaUTEP»

MecTo yueOHO#H NTMCUMILIUHBI B CTPYKTYpPe OCHOBHOM npodeccuoHAIbHONH 00pa3oBaTeIbHOM
NMPOrpamMMbl: BXOJUT B 00111€00pa30BaTENIbHBIN LMK Kak 0a30BbIN y4eOHBIN peaMeT.

PE3YJIbTATHI OCBOEHHUA YYEFHOM JUCITATLIIAHBI

OcBoeHue cojepxaHusi ydeOHOW AucuUIINHBL «EcTecTBO3HaHME» 00ecTeuynBaeT
JOCTHKEHHUE CTYJIEHTAMU CIIEAYIOLIUX Pe3y1bmamaos: TU4HOCHHbIX:

*  YCTOWYMBBHIN MHTEpPEC K UCTOPUU M JOCTHKECHHUSIM B 00JACTH €CTECTBEHHBIX HayK,
YYBCTBO TOPJIOCTH 32 POCCUNCKHE €CTECTBEHHbIE HAYKH;

* TOTOBHOCTh K TIPOJODKEHUIO 0O0pa3oBaHUS, TMOBBIIICHUIO KBaTU(PUKALUKU B
n30paHHOl Tpo(decCHOHATBHON AESITENBHOCTH, MCIOJIb3YS 3HAHUS B OOJIACTH €CTECTBEHHBIX
HayK,

® 00BEKTUBHOE OCO3HAHUE 3HAYMMOCTHU KOMHCTCHHI/Iﬁ B 00JaCTH €CTECTBEHHBIX HayK
JUTSL 9elIOBeKa M OOIEeCTBa, YMEHHE; HCIIOJIb30BaTh TEXHOJIOTHUYECKHE JOCTHXKCHUS B 00IacTH
(1)I/ISI/IKI/I, XHUMHU, onosornu JJIs1 TIOBBILLICHU S COOCTBEHHOI'O HHTCIUICKTYAJIbHOTO PAa3sBUTUA B
BbIOpaHHOU MTPO(eCcCHOHATBEHOM e TEIbHOCTH,



*  yMEHUs MPOAHAIU3UPOBATh TEXHOTICHHBIC MOCIEACTBUS I OKPYXKAlOLEH Cpensl,
OBITOBOM M TIPOU3BOJACTBEHHOM JIEATEILHOCTH YEIIOBEKA,;

. TOTOBHOCTh CaMOCTOSITEJILHO 100OBIBATH HOBBIE JUIS C€0Sl €CTECTBEHHOHAYYHBIC
3HaHHA, I/ICHOJ'HJ3y$I IJI OTOTO IIOCTYHHBIG NCTOYHHKHA I/IH(bOpMaL[I/II/I;

. yMEHHE YIpaBIATH CBOEH II03HABATEILHOM  JCATEIBHOCTHIO, IPOBOJUTH
CaMOOILICHKY YPOBHS COOCTBEHHOT'O MHTEIUICKTYAIbHOTO PAa3BUTHS;

. yYMEHHE BBICTPAWBATh KOHCTPYKTHBHBIC B3aUMOOTHOIIECHHS B KOMaHIE II0
peIIeHn 0 00IUX 3a/1a4 B 00JIACTH €CTECTBO3HAHUS;

Memanpeomenmmblx:

b OBJIAACHUC yMeHI/ISIMI/I U HaBBIKaAMH pa3HI/I‘-IHBIX BHUJIOB HO3HaBaTeJ’IbHOfI
JESATEABHOCTH JUIS U3YUCHHSI PA3INYHBIX CTOPOH OKPYKAOIIET0 €CTECTBEHHOIO MUPa;

. NPUMEHEHHE OCHOBHBIX  METOJOB  TO3HAaHWUSA  (HAONIOJEHWE, HAYYHBIN

9KCIIEPUMEHT) ISl W3YYEHUS Pa3JIMYHBIX CTOPOH €CTECTBEHHOHAYYHOM KapTUHBI MHpa, C
KOTOPBIMH BO3HHUKAET HEOOXOIUMOCTh CTAIKMBATHCS B MPOPECCHOHAIBHOU cdepe;

* yMEHHE ONpEeNesATh LEeTW W 3aJadyd  JeATEIbHOCTH, BBIOMpATh CpEACTBA UX
JIOCTHKEHMS Ha MTPAKTHUKE;

*  yYMEHHUE HCMOJb30BaTh PA3JIMYHbIE UCTOYHUKH JIJISl TIOJyYEHUS €CTECTBEHHOHAYYHOU
nH(pOpMaIMK 1 OIICHUBATh €€ JOCTOBEPHOCTh JIJIsl JJOCTH)KCHHSI IIOCTABIICHHBIX 1I€JIeH 1 3a]1a4;

npeomMemuvix:

. c(hopMUPOBAHHOCTH MpeCTaBICHUN 0 LIEJIOCTHOM COBPEMEHHOM
€CTECTBEHHOHAYYHOM KApTUHE MHUpa, O MNPHUPOJE KAK €IUHOM IEJIOCTHOM CHCTEME, O
B3aMMOCBSI3M YEJIOBEKA, MPHUPOJBI M OOIIECTBA; O MPOCTPAHCTBEMHO-BPEMEHHBIX MaciiTabax
Bcenennoii;

. BIIaJICHUE 3HAHUSAMH O HanOOJee BaXKHBIX OTKPBITUSAX M JIOCTH)KCHHAX B 00IaCTH
€CTECTBO3HAHMSI, TTOBIUSIBIINX Ha DBOJIIOLMIO MPEJCTABICHUN O MPUPOJIE, HA PA3BUTUE TEXHUKHU
1 TEXHOJIOTHI;

. c(hOpMUPOBAHHOCTh YMEHUSI TPUMEHSTh €CTECTBEHHOHAYYHBIC 3HAHUS IS
OOBSICHEHUS! OKPYXKAIOIUX SIBIICHUH, COXpaHEHUs 3[0pOBBs, oOecredeHus Oe30MacHOCTH
KU3HEICSITEIILHOCTH, OEepeKHOTO OTHOILICHUS K MpUpoJe, palMOHAIBHOTO
MPUPOIOTIONB30BaHUS, & TAK)KE BHITIOJTHEHHSI POJIM TPAMOTHOTO MOTPEOUTENS;

. c(hOpMUPOBAHHOCTh MPEJICTABICHUM O HAYYHOM METOJIE MO3HAHUS MPUPOJILI U
CpeAcTBax M3Yy4YEeHHMs Meramupa, MakKpoMUpa U MHKPOMHpA; BJIaJCHHE NpUEMaMHU
€CTECTBCHHOHAYYHBIX HAOJIOJIEHUN, OIBITOB, HWCCJICAOBAHMN W OILIEHKH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB;

. BIIQJICHUE TIOHSATUWHBIM amnmapatoM eCTeCTBEHHBIX HAyK, IMO3BOJISIONIUM
MO3HaBaTh MUP, YYaCTBOBATh B IUCKYCCHUSIX MO €CTECTBEHHOHAYYHBIM BOIIPOCAM, UCIOJIb30BATh
pa3IUYHbIE WCTOYHMKKA WMHQPOPMAIMKM JJIS TOJTOTOBKHM COOCTBEHHBIX pPa0OT, KPUTUUYECKH
OTHOCUTHCH K coobmenusm CMU, coaepxaiuM HaydYHYIO HHPOPMAIIHIO;

. c(hOopMUPOBAHHOCTh YMEHUN MOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO
3HAHMS JTsI KQKIOTO YeI0BeKa, He3aBHUCUMO OT €ro MpodeCCHOHATBHON e TENbHOCTH,
pasznuyaTh (aKThl U OIICHKH, CPABHUBATH OIEHOYHBIE BBIBOJIBI, BUJIETh UX CBSI3b CKPUTEPHUSIMHU
OLICHOK U CBA3b KPUTEPHUEB C ONPEAEIEHHON CUCTEMOM IEHHOCTEM.

COJIEP)KAHUE YUYEBHOM JUCIUILIUHBI

ConnanbHO-3KOHOMHUYeCKH i MPo¢uiIb NpogeccHOHATBHOr0 00pa3oBaHusl.
IIpogeccun CIIO

OPU3UKA



BBenenne. ®usuka - pyHaaMeHTaIbHas HayKa o Mpupojae. EcTrecTBeHHOHAYUHBIH METO
IIO3HAHMS, €r0 BO3MOXXHOCTH Y TPAHULIBI IPUMEHUMOCTH.

DKCIIepUMEHT U TEOpHsl B MpoLecce MO3HAHUA NMPUPOABl. MoaennpoBanue (GU3NIECKUX
ABJICHUH U NIPOLIECCOB. EcTeCTBEHHOHAay4Hass KapTHHA MUPA U €€ BaXHEHILINE COCTABIISAIONINE.

EnuHCTBO 3aKOHOB IPUPOBI U cOcTaBa BeulecTBa BO Beenennoil. OTKpBITUS B PU3HKE -
OCHOBA IIPOrpecca B TEXHUKE U TEXHOJIOTUU IIPOU3BOJICTBA.

MexaHunka

Kunematuka. Mexannueckoe amxkeHue. Cucrema otcuera. TpaeKTOpHUs JABUKCHUS.
[Tyte. Ilepemenienne. PaBHomMepHOE NpsAMoJinHEitHOEe JBHKeHUE. CKOpOoCcTh. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBIKCHHS. 3aKOH CIOXeHHs ckopocTeid. ['padukum nBmwxenus.  Cpegss
CKOPOCTb ~ NpPU  HEPAaBHOMEPHOM JBHUKEHHHU. MTHOBEHHas CKOpPOCTb. PaBHOyCKOpeHHOE
npsSAMOJIMHEHOE JBIKeHHE. Y ckopenue. CBoboaHoe najseHue ten. KpuBonuHeiHoe ABIKEHHE.
VYrioBasg ckopocT. PaBHOMEpHOE JBHKEHHE MO OKpPYXHOCTU. LleHTpocTpemuTenbHOe
YCKOPEHHE.

Jlunamuka. Macca u cuna. Bzaumopeiicteue ten. 3akoHbl fTMHAMHUKU. CUJIbl B IPUPOJIE.
Crioco6b1 m3Mepenus cuil. VHepruaipHas CUCTeMa OTcYeTa. 3aKOH BCEMHUPHOTO TATOTCHHS.
HesecomocTs.

3aKoHbl COXpaHEHHs B MexaHuke. VMmynbc Tena. 3aKkOH COXpaHEHHUs HMIIYJbCa.
PeaktuBHOe nBmwxkeHue. Mexanuueckas padota. MourHocTh. PaGoTa cuibl TATOTEHHS, CHIIbI
YOPYrOCTH M CUibl TpeHusa. Mexanuueckas sHeprus. Kunernueckas sHeprusa. Kunermueckas
sHeprus u padora. [loreHunanpHas 3HEPrus B rpaBUTALIMOHHOM 1oJie. [loTeHIanbHas sHeprus
yhnpyro aepopMHUpoBaHHOTO Tela. 3aKOH COXPAaHEHMsI MIOJTHONM MEXaHUYECKOW SHEPTUH.

JdemoncTpanum:

OTHOCHTENBHOCTh MEXAHUYECKOTO JBUKEHUS. BUIbl MEXaHUYECKOTO IBUKEHMUS.
HNuepTHOCTH TEI.

3aBUCUMOCTb YCKOPEHUS TeJla OT €r0 MacChl U CUJIbL, AEUCTBYIOLIEH Ha Tesno. PaBeHCTBO
U TPOTHUBOIOJIOKHOCTh HANpaBI€HUS CWI JACUCTBHUA U NPOTUBOAEHCTBUs. HeBecoMOCTb.

PeakTuBHOE ABM>KEHUE, MOJIENb paKeThl. MI3MeHeHne S3Hepruy MPU COBEPILIEHUU pabOThI.
IIpakTH4eckoe 3aHATHE.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS OT BecCa Tea.

OcHOBBI MOJIEKYJIAPHOH PU3NKH U TEPMOJIUHAMHUKHU

MonekynspHas (usuka. ATOMUCTHUECKas TeOpUsl CTpOeHHs BemiecTBa. HaOmroneHus u
OIBITHI, IMOATBEPKIAIOIINE ATOMHO-MOJIEKYJSIPHOE CTPOEHHE BelecTBa. Maccbl U pa3smepsl
MOJIEKYJ. TemioBoe ABHKEHHE YaCTHUI] BELIECTBA. bpoyHOBCKOe ABHkeHUE. MaeanbHbii ras.
Temneparypa kak Mepa CpeaHEH KHHETUYECKOW SHEPrHMM YacTHIl. YpPaBHEHHE COCTOSHHS
uaeansHoro rasa. Mompouecce u ux rpaduku. OObsSCHEHUE arperaTHbIX COCTOSHUH BelecTBa
1 (a30BbIX NEPEXO0JIOB MEKIY HUMHU Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX ITPEICTaBICHUM.

CBsi3b MEXAy NaBICHHEM M CpeJHEH KUHETHYEeCKOW SHeprued Mosekyn rasa. Pabora
raza. Mogens xuakoctu. [loBepXxHOCTHOE HaTsh KeHME M cMauuBaHue. Kpucrammueckue u
amopHbIe BemecTBa. KHUIKNe KPUCTAILIBL.

Tepmonunamuka. BaytpeHnsis sneprusi. Pabora u TernmooTtaada Kak criocoObl H3MEHEHHSI
BHYTpeHHEN JHepruu. llepBelii M BTOpPOM 3aKOHBI TepMOAWUHAMUKH. IIpuHIUMINBI AelcTBUSA
temoBbix MamuH. KIIJ[ TeroBbix nauratened. TeroBble MallMHBI U WX MNPUMEHEHHE.
DKonoru4yeckue MpoOJieMbl, CBS3aHHBIE C MPUMEHEHHEM TEIUIOBBIX MAIUH, W MPOOIeMbl
IHEPTOCOEPEIKECHUS.

JdemMoHcTpanum:

JIBmxenue 6poyHoBCckuX yactuil. Juddysusi.

SIBNeHMs MOBEPXHOCTHOTO HATSDKEHUS U cMaunBaHus. Kpucramibl, aMopQHbIE BEIIeCTBa,
KUAKOKpUCTaInYeckue Tena. MI3MeHeHre BHyTpeHHE! SHeprUH TeJl IPU COBEPILIEHUN PaOOTHI.




OCHOBBI 2/1eKTPOAHHAMUKH

DJIEKTpOCcTaTuKa. B3auMoneicTBUE 3apsKEHHBIX TeN. DJNEKTPUYECKUN 3apsil. 3aKOoH
COXpaHEHHUs JIEKTpUuecKoro 3apsaa. 3akoH Kynona. DnexkTpocraruueckoe 1moJje, ero OCHOBHbIE
XapaKTePUCTUKU U CBSI3b MEXAY HUMU. [[pOBOTHUKY U U30JISITOPHI B AJIEKTPOCTATUYECKOM II0JIE.
DJeKTpUYECcKasi EeMKOCTh KOHJEHCATOpa. DHEPIHsl JIEKTPOCTATUYECKOTO MOJIS.

[Mocrosauneiii _Tok. IlocTosHHBIN snekTpuueckuid Tok. Cuila TOKa, HaNpsKEHHE,
ANEKTPUUECKOE COMpoTUBIeHUEe. 3akoH Oma Juisl ydacTKa LEeNHu U JUIsl TIOJIHOM DJIEKTPUYECKOU
nenu. Pabota m MoOmHOCTH MOCTOSIHHOTO TOKa. 3akoH Jlkoyns-Jlenna. TeruoBoe aeiicTBhe
ANEKTPUUYECKOTO TOKA. DIEKTPUUECKUN TOK B Pa3IMYHBIX Cpe/Iax.

MaruutHoe mosie. MarHUTHOE MOJ€ M €ro OCHOBHBIE XapaKTepucTuku. JleWcTBue
MarHuTHOTO TOJIsl Ha MPOBOAHUK C TOKOM. 3aKoH Ammnepa. Dnekrpoasuratenb. Cuna Jlopenua.
SIBiieHUE NEKTPOMArHUTHOM MHAYKIUH. 3aKOH AJIEKTpOMarHuTHoW uuaykuu. [Ipasuio Jlexma.
Camounnykuusi. UHIyKTUBHOCTb. DHEPIrUs MATHUTHOTO TOJISL.

JdemoHcTpauuu:

DnekTpu3anus Tel.

BiaumopeiicTBue 3apssKeHHBIX Tell.

HarpeBanue npoBOHUKOB C TOKOM.

OnbIT Dpcrena.

B3anmoaeiicTBre NpOBOJHUKOB C TOKOM. J[€MICTBHE MAarHUTHOTO MOJII HA IPOBOJIHUK C
TokoM. Pabora anektpoasuratens. SIBnenue snekTpoMarHuTHON HHAYKIuU. [IpakTuyeckoe
3aHsTHE.

COopka »JIeKTpUYECKON IeTH U U3MEPEHUE CUITbI TOKA U HAMPSIKEHUS HA €€ Pa3InYHbIX
y4acTKax.

Koneb6anus n BoJIHBI

Mexanuueckue kosjebanus u BouHbl. CBoOomHble Konebanus. llepuon, wactora u
ammuTyna konebanuii. ['apMoHmueckue KoneOaHusi. MaremMaTHUecKUil W TPYKUHHBIN
MasiTHUKU. [IpeBparienne sHepruy Mpu rapMOHUYECKUX KOJIeOaHUsX.

Mexannyeckue BOJHBI U WX BHUIBL. 3BYKOBBIE BOJIHBI. YIIbTPA3BYKOBBIC BOJIHEI.
VYapTpa3ByK U €ro UCHOJIb30BaHUE B MEAUIIMHE U TEXHUKE.

DJNeKTPOMarHuTHbIE KoJieOaHusi U BOJHBL. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHMS.
Konebarenbupiit  kouTyp.  ®opmyna  Tomcona.  BbIHyXIEHHBIE 3JIEKTPOMArHUTHbBIE
KoneOaHus. [‘apMoHMUEcKHE 3JIEKTPOMAarHUTHbIE KoJieOaHMs. OJNEKTPUUYECKUH PpE30HAHC.
[TepemennbIii Tok. DnekrporeHepatop. [lomydyenne u mepenada snekrposnepruu. [IpobGremsl
YHEPTroCcOEPEKEHUS.

DIEeKTPOMarHuTHOE MoJie. DIEKTPOMarHUTHbIE BOJIHBI. CKOpPOCTh 3J€KTPOMArHUTHBIX
BoiH. [IpuHIMMBI pamuocBA3uW W TeneBUaeHUs. Vcronb30BaHWE SJIEKTPOMArHUTHBIX BOJIH
pa3IMYHOrO Juana3oHa B TEXHMYECKUX CPEICTBAX CBSI3M, HM3YUYEHHHM CBOICTB BEILECTBa,
MEUIIHE.

CaeToBbIe BOJIHBL. Pa3BuTHE NpeAcTaBiIeHUN O MPUPOJE CBETA. 3aKOHBI OTPAXKEHUS U
npenomieHus cera. Matepdepenmnms cBera. Hudpakums cBera. JudpaknuoHHas perieTka.
[Monstpuzanus ceera. Jlucnepcus cera.

JIunuzel. @opmysna TOHKOH JMH3bL. OnTHYECKHEe TPUOOPHI.

JdemMoHcTpanum:

Konebanust MaTeMaTH4eCKOTO U MPY>KUHHOTO MAasITHUKOB.

PaGora anekrporeneparopa.

N3nydyenune u mpuem >IeKTPOMArHUTHBIX BOJIH.

Pannocssse.

Paznosxxenune 6emoro cera B criektp. MaTepdepennms u nudpakmus ceera. OTpakeHne u
npenomiieHue cBeta. OnTudeckue mpudopk.

IIpakTHYeckHe 3aHATHSA:




W3yuenue konebaHui MaTeMaTHYECKOTO MasiTHUKA. M3yueHne untepdepeHim u
nudpakIy cBeTa.

JJieMeHThI KBAHTOBOM (PM3UKH

KBaHTOBBIE CBOMCTBA cBeTa. PaBHOBECHOE TemioBOE u3ilydeHue. KBaHTOBas rumoresa
[Tnanka. @orosnekTpuueckuii 3gdekr. YpaBHeHue DUHIITEHHA 1711 BHEIIHETo ¢Gotodddexra.
®otoH. JlaBneHue ceta. Jlyain3M CBOMCTB CBETA.

®dusmka atoma. Mognenu crpoenms atoma. OmbiT Pesepdopna. Iloctynmarer Bopa.
OObsicHEHHE JMHENYaToro CHeKTpa BOJOpOJAa Ha OCHOBE KBAaHTOBBIX IOCTYyJIaToB bopa.
[Tormomenne u wucnyckanue cBera aromMoMm. KsantoBas sHeprus. IlpuHuun peiictBus u
UCII0JIb30BaHue J1a3zepa. OnTuyeckas CEKTPOCKONUS KaK METO/ U3Y4YEHHsI COCTaBa BELLIECTBA.

Pu3Kka aTOMHOTO sJipa U 3JeMEHTapHbIX YacTull. COCTaB U CTPOEHUE aTOMHOIO sJpa.
CBolicTBa sSIIEPHBIX CHJI. DHEPrus CBsI3M M JedeKT MacChl aTOMHOTO sijipa. PaamoakTHBHOCTS.
Buasl paaMoakTUBHBIX MpeBpallleHUWH. 3aKOH paJuoakTUBHOro pacmnaga. (CBoiicTBa
MOHU3HUPYIONIUX SACPHBIX U3TydeHUU. ParioakTUBHBIE U3ITYYeHHUS U UX BO3/CHCTBUE HA JKUBBIC
OpraHu3Mbl.  SlnepHble  peakuuu. SlaepHas  SHEpPreTuka. ODJEMEHTapHble  YaCTHUIIBL.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.

JdemoHcTpanum:

d®otorddext. Dorosnement. M3myuenne naszepa.

JIuneiyaThie CIIEKTPHI PA3IMYHbIX BellecTB. CYETUUK MOHU3UPYIOIINUX U3ITyUYECHU.

Bcesiennast u ee 2BOJIIOLUSA

Crpoenue u paszsutue Bceenennoit. Kocmomorus. 3Be3abl. TepMosiiepHblid CHUHTE3.
Monens pacuupstonieiics BeeaeHHOM.

[poucxoxaenne ConHeuHou cuctembl. [IpoToconHile W TPOTOIUIAHETHBIE OOJIaKa.
O6pazoBanue mianet. [Ipobaema cyiiecTBOBaHNs BHE3EMHBIX IMBUIIN3ALINN.

CoBpemenHas (u3nvecKas KapTHHA MHPA.

XUMHUA
OBbLUAA U HEOPTAHNYECKAA XUMMUA

BBenenue. XnuMmuueckas KapTMHa MHpa, KaK COCTaBHAs 4YacThb €CTECTBEHHOHAYYHOU
KapTUHbl MHUpa. Poib XuMHM B JKH3HH COBpeMeHHoro obmiectBa. Hoseifmme noctmxeHus
XMMHUYECKON HAyKM B IUIAHE PA3BUTHUS TEXHOJOTHMM: XMMHUYECKash TEXHOJOTHs-ONOTEXHOIOTUs-
HaHOTexHoJorus. [IpuMeHeHrne HOCTHKEHWM COBPEMEHHOW XHMMHH B TyMaHUTapHOU cdepe
JesITeIbHOCTH 00IIeCTBa.

OcCHOBHBIE IOHATHS U 3AKOHbI XUMUH

IIpenmer xumuu. BemiectBo. Atom. Monekyna. XUMHYECKHHA 3J€MEHT U (OPMBI €ro
cymecTBoBaHus. [IpocThie U coXHbIE BellecTBa. AJUIOTPONHS U €€ TPUYUHBI.

Jemoncrpauusi. Habop Mozeneil aTOMOB U MOJIEKYI.

N3mepenne BeniectBa. OCHOBHBIE 3aKOHBI XMMUHU. Macca aTOMOB M MOJIEKyd. ATOMHast
eauHMIa mMaccbl. OTHOCHUTENBHBIE aTOMHas M MOJEKyJsipHas Macchl. KosnmuecTBo BeliecTsa.
[Tocrosinnas ABoraapo. MossipHas macca. 3akoH ABorazpo. MossipHblil 00beM ra3zoB. Pacuetst
0 XUMUYECKUM (OpMYIIaM.

JleMoOHCTpanMs 3aKOHA COXPAHEHMS MacChl BEIIECTBA.

Iepuoauyeckuii 3aK0H ¥ MEPUOAMYECKAS CHCTEeMA XUMUYeCKHUX dJjiemenToB /. U.
MemnpeieeBa

OtkpseiTue IlepeBonueckoro 3akona. Ilepuoanueckas cucreMa XHUMHUYECKUX AJIEMEHTOB
J.. MenpneneeBa, kak rpapudeckoe otoopaxenue [lepuonuueckoro 3akona. Ilepuonnueckuit
3aKOH M CHUCTEMa B CBETE YUYEHMsI O CTPOEHUHU aToMma. 3aKOHOMEPHOCTH HU3MEHEHMsSI CTPOEHUS
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AIIEKTPOHHBIX O000JI0YEK aTOMOB M XHMHYECKHMH CBOWCTBAMH OOpa3yeMbIX 3JIEMEHTaMHU
MIPOCTBIX U CJIOKHBIX BEHIECTB. 3HAYCHHUE MEPUOANYECKOr0 3aKOHA U MEPUOANYECKON CHCTEMBI
xuMuyeckux syeMeHToB .M. MenneneeBa g pa3BUTUS HAYyKM U IIOHMMAaHUS XUMHUYECKOH
KapTUHBI MUpA.

JleMoHCTpanus pa3IuYHbIX POPM MEPHOAMYECKONH CUCTEMbI XUMUYECKUX dJIEMEHTOB /.
H. Meunnenecena

CTtpoeHue BelecTBa

[Ipupona xumnueckoil cBaA3u. KoBasneHTHas CBs3b: HeENOJspHas W noJisipHas. MoHHas
cBsa3b. KartnoHbl M aHWoOHBL. Meraiunueckas cBs3b. Bopopoanas cBs3b. B3auMoCBs3b
KPUCTAJUIMYECKUX PELIETOK BEUIECTB C PA3IUYHBIMUA TUITAMH XUMUYECKOW CBSI3U.

JlemoHcTpanust o0pa3loB BEIIECTB U MAaTEPHAJIOB C PA3IMYHBIMU TUIIAMH XUMHUYECKOU
CBSI3U.

Boxaa. PacTBopsl

Boga B npupoje, B ObITY, B TEXHUKE U Ha mpous3BojacTBe. Du3nueckue U XUMHUUYECKUE
CBOICTBa BOJABI. 3arpsi3HUTENU BOJBI M CIIOCOOBI OYMCTKHU. JKecTkas Boja M €€ yMArYeHHE.
OnpecHeHue BOJbl. ArperaTHble COCTOSIHHMSI BOAbl M €€ IEepPeXOJbl U3 OJIHOIO arperarHoro
COCTOSIHMS B JPYTO€.

PactBopeHue TBepAbIX BEHIECTB M Ta30B. 3aBUCUMOCTb PACTBOPUMOCTH TBEPABIX
BEUIECTB W Tra3oB OT TemmepaTypbl. MaccoBas a0is BeELIECTBA B PAacTBOpPE Kak Crocod
BBIPAKEHMSI COCTaBa pacTBOpa.

JdemoncTpanus. Ousnyeckre CBOMCTBA BOJBI: IOBEPXHOCTHOE HATSHKEHHUE, CMAUYMBAHMUE.

XumMn4yecKkue peakiuu

[lonsTe o xumuyecko peakiuu. Tunbel XUMHUECKUX peakuuid. CKOpOCTh peakuuu U
(bakTopbl, OT KOTOPHIX OHA 3aBUCHUT. TerioBoi 3(h(HeKT XUMUYECKOW peakluuu. XHUMHUYECKOe
PaBHOBECHE U CIIOCOOBI €70 CMEILEHUS.

JdemoHcTpanum:

XUMHUECKUE PEAKINH C BBIACTICHHEM TeII0Thl. OOpaTUMOCTh XUMHUECKUX PEAKIINH.
IIpakTHyeckne 3aHATHA:

3aBUCUMOCTh CKOPOCTH XMMHMYECKON peakluy OT Pa3iInyHbIX (AaKTOPOB (TemmepaTyphl,
KOHIIEHTPALlUH BEIIECTB, AEHCTBHS KaTaau3aTopoB).

Heopranuueckue coeuHeHUA

Knaccudukanus HEOpPraHMYECKMX COCAWHEHHM M HX CBOWMCTBA: OKCHJBI, KUCIIOTEL,
OCHOBaHUs, COJMU. XUMHUYECKHUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKUX COEAWHEHUU B
CBETE TEOPUU DIIEKTPOJUTHUECKON nucconnanuu. [lonsatue o ruaponuse conell. Cpena BOJHBIX
pacTBOPOB COJIEH: KHclas, HeTpanbHas, menounas. Bomopoansiit mokazatens (pH) pactBopa.

Mertannsl 1 HeMmeTauibl. Metamiel. OOmue ¢usnueckue M XUMHUYECKHE CBOWCTBA
METaJIJIOB, OOYCIOBJIICEHHBIE CTPOCHHEM aTOMOB M KPUCTAIJIOB U TMOJIO)KEHHEM METauioB B
AIEKTPOXUMUUYECKOM psAy HampspkeHud. OOmme crnocoObl mosydeHus: meTawioB. CruiaBbl:
yepHble U [[BeTHBIE. Koppo3us MeTauioB 1 criocoObl 3alUThI OT Hee.

Hemerannbl. OOmas xapakTepuCTHKa TIJIaBHBIX MOATPYII HEMETAIJIOB Ha IMpUMEpe
rajoreHoB. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE CBOWCTBA HEMETAJIIIOB.

Baxneiimne CcoeIMHEHHsT METANIOB M HEMETAUIOB B IPUPOJE M XO3SMCTBEHHON
JIeATETbHOCTH YeJIOBEKA. 3allliTa OKPYKAIOLIEH Cpelbl OT 3arpsA3HEHUS TSHKEIIBIMU MEeTallllaMH,
COEIMHEHUSIMU a30Ta, CEPBI, yIIIepoa.

JdemMoHcTpanum:

B3anmogeiicTBue MeTamoB ¢ HeMmeTaulaMu (IIMHKA C CEepOM, alFOMUHUSA C HOJIOM), C
pacTBOpamMH KHUCIOT U Imeioyeil. ['opeHne meramioB (IIMHKA, jKele3a, MarHUs B KUCIOPOJE).
B3anmoneiicTBre a30THOM M KOHIIEHTPUPOBAHHOW CEPHOU KUCITIOT C MEIBIO.

BoccTanoBuTenbHbIE CBOMCTBA METAILIIOB.

XHUMHUYECKHE CBOMCTBA COEIUHEHNN METAJIOB.

IIpakTHYecKkHe 3aHATHSA:




Peakunu oOMeHa B BOJHBIX pacTBopax AekTponuToB. OnpeneneHue pH pactBopa comneit.
BriTecHeHne x0pom Opoma M MoJ1a U3 pacTBOPOB MX cosiei. B3anmoeiicTBre MeTaioB
C pacTBOpaMU KHUCJIOT U COJIEH

OPITAHUYECKAA XUMHUA

Oprannyeckne coeiNHEHUs!

OCHOBHbBIC TIOHATHS _OPraHMYECKON XUMHUM W TEOPHUsS CTPOCHMS OPraHUYECKHUX
coequHenuil Ilonsatue wuzomepuu. Buasl u3zomepuun: CTpyKTypHas (YIVIEpOJHOTO CKEJIETa,
HIOJIOKEHUS KPATHOH CBsI3U WM (QYHKLIMOHAJIBHON I'PYIIIbI), IPOCTPaHCTBEHHAss. MHoroobpasue
OPraHUYEeCKUX COCIUHECHUM.

Yranesopoponsl.  IlpenensHble  u HempenenbHble  yriaeBoxopoabl.  CTpoeHue
YIJIEBOJOPOAOB, XapaKTEpHbIE XUMHUYECKHE CBOICTBa yriaeBopopoaos. llpencraButenu
yIJIEBOAOPOAOB: MeETaH, OJTHIEH, aueTwieH, OeH3on. IlpuMeHeHue yrieBogopoaoB B
opranu4eckom cuHtese. Peaknus monumepusanuu. Hedrs, ra3, KaMeHHBIN Yroyb - IPUPOAHbIC
VCTOYHUKU YIJIEBOJOPOJIOB.

Kucnopozaconepxkamue opranuyeckue BemiecTBa CHHUPTHI, KapOOHOBBIE KHCIOTHI U
CIIOKHBIE 3(QUpBI: MX CTPOGHHE M XapaKTepHble XHUMHUYeckue cBoicTBa. IlpencraBurenu
KUCJIOPOACOAEP/KAIMX OpPraHUYECKUX COCAMHEHUI: METWIOBBIA W ATHIOBBIA CHUPTHI,
[JIMLEPUH, YKCYCHas KHUcJIoTa. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT. JKupbl Kak
CJIOKHBIE YPUPBI.

VYrieBoabl: TIII0K03a, Kpaxmall, LEeJUIHII03a.

AsoTcojepkaliye OpraHMYeCKHE COCAMHCHMS: aMUHBI, AaMUHOKHCIOTHI, OCJKH.
Crpoenue u Ouonornueckast GyHKus 0enkoB. XMMUUYECKHE CBOMCTBA OEIKOB.

I'enernyeckas cBSI3b MEXAY KJacCaMU OPraHMYECKUX COETUHEHUM.

JdemoHcTpanum:

[Tonydyenue 3TUNIEHA U €r0 B3aUMOJICICTBUE C PACTBOPOM II€PMAHraHaTa Kajus, OpOMHOM
BOJIOM.

Peaxius momyueHust ykCyCHO-3THIIOBOTO 3(pupa. KauecTBeHHas peakiyst Ha IIIMLIEPUH

[{BeTHbIe peakiuu O6enkoB. [lpakTuyeckue 3aHATHA:

XVUMUYECKHE CBOMCTBA YKCYCHOM KHCJIOTBI: B3aMMOJEHCTBHE C HMHIUKATOpaMH, C
metamuiamu (Mg), ¢ ocHoBanusamu (Cu(OH);) u ocaoBHbIMU OKcuaamu (CuO).

OO6parumas u HeoOpaTuMas IeHaTyparus OeKoB.

IInactmaccel 1 BonokHa. [lonstme o miactmaccax. TepMmomnacTHuHble U
TEPMOPEAKTUBHBIE NMONUMEPBI. OTAENbHBIE NPEACTABUTENN CUHTETUUYECKUX M MCKYCCTBEHHBIX
oJIMMEpOoB: (heHonopopMaibAETHAHbIE CMOJIbI, TOTUBUHUIXIOPHU, TEPIIOH, LIEJUTYJIOU.

IlonsaTe 0 XMMHYECKHX BOJIOKHaX. HaTypanpHble, CHHTETHUUECKHE M HCKYCCTBEHHBIE
BOJIOKHA. OT/I€TbHBIE IPEICTABUTENIN XUMUUECKUX BOJIOKOH: alleTaTHOE (TpUalleTaTHBIN IIIEJK)
U BHCKO3HOE€ BOJIOKHA, BUHWIIXJIOPUIHBIE (XJIOPHH), TOJIMHUTPUIbHbBIE (HUTPOH), MOJIMAMUHbIE
(karmpoH, HalJIoH ), moMAI(PUpHBIE (JIABCaH).

JleMOHCTpanus pa3jIMyYHbIX BUOB IIJJACTMACC U BOJOKOH

IIpakTHYeckHne 3aHATHSA:

O3HaKOMJIEHHE C CHHTETUUECKUMHU U UCKYCCTBEHHBIMU NosinMepamu OnipeneneHue
pa3IMYHbIX BUJOB XUMUYECKHX BOJIOKOH

XuMHA 1 JKH3HD

XUMHS M OPraHu3M YeJIOBEKAa. XMMHYECKHE DJJIEMEHTBI B OpraHM3ME YeEJIOBEKa.
Opraandeckue U HeopraHuieckue pemecTBa. OCHOBHBIE KU3HEHHO HEOOXOIUMBIE COCTMHECHUSI:
OenKH, YrieBOAbl, )KUPbI, BATAMUHBL. YTJIEBOJIbI -TJIaBHBIA UCTOYHUK DHEPTHH opranusma. Poimb
KUPOB B OpraHu3Me. XO0JIECTEPUH U €r0 POJIb B 3I0POBBE YEIOBEKA.

MuHepanbHbIe BEIIECTBA B MPOIYKTaX MUTaHUs, TUIIEeBbIe J0OaBku. COaTaHCUPOBAaHHOE
MMATaHHUE.
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Xumus B ObiTy. Boma. KadectBo Boawl. Moromue u yuctsmme cpeacrsa. [Ipasumia
0e30macHoi pabOThI CO CPECTBAMH OBITOBON XUMUHU.

BUOJOIuAd

buoJiorus - COBOKYINHOCTb HayK 0 KUBOH npupoje. MeTroasl HAy4HOro
MO3HAHHUA B OHOJIOTHH
XKuBas mpuposa kak OOBEKT HM3Y4YEeHHUS OHOIOTMU. METONbl HCCIEIOBAHUS KHBOK
npupozsl B 6uosioruu. Onpenenenne *)u3Hu (C IpUBICUYCHUEM MaTepuana U3 pas3ieioB GU3UKU
Y XUMHUHN). YPOBHHU OpPraHU3aluu )KU3HU
JdemoHcTpauuu:
YPpoBHU OpraHu3alyy )KU3HU MeToIbI O3HAHUSA KUBOM IIPUPOJIBL.

Knerka

Ucropuss uzydenust kinerku. OCHOBHBIE IOJIOKEHHUS KJIeTOUYHOM Tteopuu. Kierka -
CTPYKTYPHO-(QYHKIIMOHAIbHAS (2JIEMEHTapHAs1) SAMHUIIA )KU3HU.

Crpoenue kietrku. IIpokapHOTbl M SyKapuOThl - HU3IIME U BBICIIWE KJIETOYHBIE
opranu3Mbl. OCHOBHbIE CTPYKTYpHbI€ KOMIIOHEHTHI KIJIETKM JykapuoT. I[loBepXHOCTHBII
anmapar. CxeMaTHYHOE OMHUCaHHE KHUAKOCTHO-MO3aWUYHOW MOJENH KJIETOYHBIX MeMOpaH.
[{uTonna3zma - BHYTpEHHsS cpesia KJIETKHU, opraHou bl (opranesisl). Knerounoe snpo. @yHkuus
Apa: XpaHEHHEe, BOCIPOU3BEACHHE M Iepelaya HAcIeACTBEHHON HH(OpMaluu, peryasius
XUMHYECKOH aKTUBHOCTH KJIETKU. CTpyKTypa W (YHKIHH XpPOMOCOM. AYTOCOMBI H TIOJIOBBIE
XPOMOCOMBI.

MartepranbHOE€ €IMHCTBO OKPYXAIOUIEr0 MHpa W XHMUYECKUH COCTaB KHUBBIX
OpraHu3MoB. buonoruyeckoe 3HaY€HHE XMMUYECKHUX 3JeMEHTOB. Heopranuueckue BemiecTBa B
cocraBe KJIE€TKH. Poyib BOJbI Kak pacTBOPUTENS. U OCHOBHOI'O KOMIIOHEHTAa BHYTPEHHEH Cpelibl
opranu3moB. Heopranuueckue uOHbBIL. ¥YriieBoabl M Junuabl B kietke. CTpykrypa U
O6uonornyeckne (QyHKIUM OeaKoB. AMMHOKHCIOTBI - MOHOMepbl OenkoB. CTpoeHue
HYKJIEOTHJIOB U CTPYKTYypa nonaunykieotuanbix uenet JJHK u PHK, ATO.

Bupycs! u 6akrepuodaru. Heknerounoe ctpoeHue, sKU3HEHHBIN IIUKIT M €70 3aBUCUMOCTb
OT KJIETOYHBIX (POpM kU3HHU. Bupycsl - Bo30ynuTenu HHPEKIMOHHBIX 3a00JI€BaHN; TOHATHE 00
oHKOBHpYycax. Bupyc ummynoaedunura genoseka (BUY). [Ipodunakruka BUY-undexumn

JdemoHcTpaumu:

Crpoenue monexynsl Oenka. Ctpoenue monekyisl JIHK. Ctpoenue kineTku.

CrtpoeHue KIeTOK MpoKapuoT u sykapuot. CTpoeHue Bupyca.

IIpakTHYecKkHe 3aHATHSA:

HabntonieHne KIE€TOK pAacTeHUM W HKUBOTHBIX 1107 MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax 1 ux OI1caHue.

CpaBHEHHE CTPOEHHUS KJIETOK PACTEHUM U KUBOTHBIX.

Opranusm

Opranusm - enquHoe 11ej10e. MHOroodpasue OpraHu3MoB.

OOMeH BemecTBOM M DHEPrHeil C OKpYXKaIomed cpefol Kak HeoOXOJUMOEe YCIOBHE
CYILIECTBOBAHUS KUBBIX CUCTEM.

CrocoOHOCTh K CaMOBOCITPOM3BENICHUIO - OJIHA M3 OCHOBHBIX OCOOCHHOCTEW >KHUBBIX
OpraHu3MoB. JleneHue KIEeTKHM - OCHOBAa pOCTa, Pa3BUTUA U PA3MHOKEHUS OPraHU3MOB.
becnonoe pasmuoxenue. [lomoBoi npouecc U mojaoBoe pazMHokeHUe. OMIog0TBOPEHUE, €0
OMOJIOTUYECKOe 3HAYCHHE.

[Tonsatus 00 wWHANMBUIYaTbHOM (OHTOTEHE3), AMOpPHOHATHLHOM (IMOpHOTEHE3) U
MOCTAMOPUOHAILHOM pa3BUTHUU. VIHIWBHUIyaTbHOE pPAa3BUTHUE YEJIOBEKAa M €ro BO3MOXKHBIE
HapyIIEHUSI.

11



OOme mpencTaBieHUs] O HACIEJACTBEHHOCTH U HW3MEHUMBOCTU. | eHeTHyeckas
TEPMHMHOJIOTHS. M CHMBOJIMKA. 3aKOHOMEPHOCTH HacienoBaHus. HacinemoBanue npu3HAKoB y
yenoBeka. [losoBeie Xxpomocomsl. CremyieHHOE C IoJoM HacienoBaHue. HacnencTBeHHble
00J1e3HM uesloBeKa, UX NMpHUUHBl U npoduiakTuka. COBpeMEHHBIE MPEJICTABICHUS O T'€HE U
TE€HOME.

I'eneTnueckue 3akOHOMEPHOCTH M3MeH4YMBOCTU. Knaccupukanus GopM M3MEHUYHBOCTH.
BiusiHue MyTareHOB Ha OpraHU3M Y€JIOBEKa.

IIpenmer, 3amaun U METOABI CEJNEKLUHM. ['e€HEeTHMYEeCKHe 3aKOHOMEPHOCTH CEJICKIIMH.
VYuenune H.M. BaBuiioBa o meHTpax MHOT000Opa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX PacTEHUH.
brorexHoorus, €e TOCTUKEHUs, IIEPCIEKTUBBI Pa3BUTHS.

JdeMoHcTpanum:

OOMeH BellecTB U IPEeBpalleHUs YHEPTUHU B KiIeTKe. Jlesnenue kieTku (MUTo3, Meio3).
Crnioco6s1 Oecrionoro pazMHokeHHs. OTUI0IOTBOPEHUE Y PACTEHUH U KUBOTHBIX.
WNunuBuayansHoe pa3BuTHE opranusMa. HaciencrBenHble 601€3HH YETI0BEKa.

Bnusinue ankoronnszma, HapKOMaHUH, KypeHMs Ha HAacJIeICTBEHHOCTh. MyTauu.

MoudukanoHHas H3MEHYUBOCTb.

LenTpsl MHOTOOOPA3HSI M IPOUCXOKACHUS KYIbTYPHBIX PACTCHUH.

HckyccTBeHHBIH 0TOOD.

HccnenoBanust B 001acT OMOTEXHOJIOTHH.

IIpakTH4yeckue 3aHATHS:

Pemenue aneMeHTapHbIX T€HETHUYECKHX 3a/1au.

AHanu3 W OLEHKAa JTUYECKHX acCIEKTOB pPAa3BUTUS HEKOTOPBIX HCCIEJOBaHUM B
OMOTEXHOJIOTHH.

Bun

DBOIOIMOHHAS TeOpHs B €€ posib B (DOPMHPOBAHUH COBPEMEHHOW €CTECTBEHHOHAYIHON
KapTUHBI MUpa. Bux, ero kpurepuu. Ilomynsauus kak cTpyKTypHasi €QUHHUIA BUJA U 3BOJIOLIUU.
CuHrernyeckas Teopus HBOJOLMU. J[BHKyllMe CHIbl 3BOMIOIMM B coorBerctBuu ¢ CTO.
['eHeTnYeCKHE 3aKOHOMEPHOCTH IBOJIIOLIMOHHOIO IIPOLECCa.

Pesynbrarel sBomonuu. CoxpaHeHHe MHOTrooOpas3usi BUJOB KaK OCHOBAa YCTOMYMBOIO
pasButus Ouoctepsl. IlpuumHbl BbIMHpaHuMs BHJOB. buosmormueckuid mporpecc u
OMOJIOTHYECKHUI perpecc.

I'unoTre3bl NPOUCXOXKIEHUS JKU3HU. YCIOXKHEHHME JKHMBBIX OpPraHM3MOB Ha 3emile B
IpOLIECCe DJBOJIOUMU. AHTPONOreHe3 U €ero 3aKoOHOMepHOcTH. Jlokas3aTenbcTBa pOJCTBA
YeJOBEeKa C MIIEKONUTAIOUMMH KMBOTHBIMH. OKOJIOTHYECKHE (AKTOPhl aHTPOINOIeHe3a:
YCIIO’)KHEHUE TOMYJSLUOHHOW CTPYKTYphl BHJAA, M3TOTOBJIEHHE OPYIOUM Tpyda, MEpexo] OT
pacTUTENBHOTO K CMEIIAHHOMY THIy NIMTaHWs, HCHoIb30BaHMe oOrHiA. [losiBieHune
MBICITUTENILHON 1€ATEIbHOCTH U WICHOPa3AeabHO! peun. [IporcxoxkaeHne 4eaoBeueckux pac.

JdemoHcTpanum:

Kpurepuu Buna.

[Tomynsmus - cTpyKTypHas eAVMHMIIA BUJIA, €IUHUIA 3BOIIOLUH. [[BIKYyIIHE CUITBI
HBOJTIOLIHH.

Bo3nukHOBEHHE 1 MHOT00Opa3ue MpUCrocodaeHu y opranu3MoB. Penkue u
ucyesaromye BUbl. JIBIoKyIiye cuiibl aHTpornoreHesa. Ilpoucxoxienue yeiaoBeka u
4eJI0BEUYECKHX pPac.

IIpakTHYeckHne 3aHATHSA:

Omnucanue ocob6eii Buaa mo Mop(hosoru4eckoMy KpuTepuio. AHaIu3 U OILleHKa
Pa3IMYHBIX THIIOTE3 POUCXOXKIACHUS KU3HU. AHATIN3 U OLIEHKA Pa3IMYHbIX THIIOTE3
IIPOUCXOXKIECHUS YEIIOBEKA.

IKOCHCTEMBI
[Ipeamer w 3agaumM HKOJOTHUHU: yUYE€HHE 00 OKOJOTWYECKHX (haKTopax, YUEHHE O
CO00IIIeCTBaX OPraHU3MOB, YUeHHe 0 Ouocdepe.
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Okonorndyeckue  (pakTopel, OCOOCHHOCTM WX  BO3JEHCTBHA.  DKOJOrMYecKas
xapaktepuctuka Buaa. [lonartue o6 skosjoruueckux cuctemax. llemm nutanus, Tpoduueckue
ypoBHHU. broreoreHos kak skocrcremMa. bruomeHno3 1 6MOTOI Kak KOMIIOHEHTHI OHOT€0IIeH03a.

buocdepa - rinobansHas skocucrema. Yuenue B. W. Bepuanckoro o 6uochepe. Poin
JKUBBIX OpraHu3mMoB B Owocepe. buomacca. buonormdeckuii KpyroBopoT (Ha mpumepe
KpyroBopota yriepoja). OCHOBHbIE HampaBJieHHs BO3JCHCTBUS uYeloBeka Ha Ouocdepy.
Tpanchopmanuss €CTECTBEHHBIX JKOJOTHYECKHX cHucTeM. (OCOOCHHOCTH —arpodKOCHUCTEM
(arporeHo30B).

JdemMoHcTpanum:

Dkojorudeckue (pakTopsl U UX BIUSHUE Ha OpraHu3Mbl. MEXBHIOBbIE OTHOIICHHUS:
Napa3uTU3M, XHUITHHYECTBO, KOHKYPEHIIMS, CHMOHO3.

SpycHocTh pactuTenbHOro coodiectsa. KpyroBopot yriepozaa B Ouocdepe.
3anoBeTHUKYU ¥ 3aKa3HUKN Poccun.

IIpakTuyeckue 3aHATHS:

CocraBiieHre cxeM Iepeiayu BelecTB U d3Hepruu (ueneit nuranus). CpaBHUTENbHAS
XapaKTePUCTUKA MPUPOTHBIX IKOCUCTEM U arpO’KOCUCTEM CBOEH MECTHOCTH.

Pemenue skonornyeckux 3aaad.

AHanu3 1 OleHKa MOCIeICTBUN COOCTBEHHOM IEATENILHOCTH B OKpYXKAIOIIeH cpee,
r7100aTBHBIX KOJOTHYECKUX MPOOJIEM U MMyTel UX PEHICHUS. JKCKYPCHH:

Mmuoroo6pasue  BugoB. Ce30HHBIE  H3MEHEHHS B  mpupoje  (OKpecTHOCTH
npodeCCHOHAIbHON 00pa30BaTENbHON OpraHU3AIINH ).

EcTtecTBeHHBIE M HMCKYCCTBEHHBIE 93KOCHUCTEMBI (OKPECTHOCTH MPOdecCHOHATBHON
00pa30BaTebHON OpraHu3anun).

KoamnyecTBo 4acoB Ha 0CBOeHHE MPOrPAMMBbI AU CIHUIIIUHBI:
MaKCHUMaJbHOW yueOHOU Harpy3ku oOyuatomerocs 180 yacos.
O0s13aTenbHas aynuTopHas yueOnast Harpy3ka 180 gacos

B TOM UYHCIIE JJa0OpaTOpHBIE U MPaKTHYECKUE 3aHATUS 164yacoB
KOHTpPOJIbHBIE pabOThl 6 YacoB;

CamocrodrenbHas paboTa 00ydaromerocs 0
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e TemaTrndyeckui mjaan

Koi-Bo
nabopaTtopHo
- Kon-Bo
Kox-so MPAKTUYCCKH Kon-o YacoOBBHEAYAUTOPH
Nen/ HaumeHoBaHue 4acoB 5 -
X pabor, ol
N Pa3esioB U TeM ayIMTOPHBI p KOHTPOJIbHBI .
N OKOB CaMOCTOSTEIILHON
X 3aHATHUI yp X padort
pa3BUTHUSA paboThI CTYICHTOB
peun
U T.I.

OPU3UKA 48 3 1
1 Bgeneune 1
2 MexaHuka 13 1

OCHOBBEI 10
3 MOJIEKYJISIPHOM

(bu3UKHN U

TEPMOJUHAMHUKHU
4 OCHOBEI 14 1

AJIEKTPOAMHAMUKHI
5 Konebauns u BoIHBI 4 1
6 DJ1eMEHTHI 3

KBaHTOBOMW (DU3UKH
v Bcenennas u ee 2

SBOJIIOLHUS
8 | KonrponbHas pabora 1 1

XUMUSA 76 2 1
1 BBenenue 2
2 O6mas u 40
HeOpraHuvecKa
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1 XUMHUA

OCHOBHBIE TTOHSTHSA

M 3aKOHBbI XMMHH.

[Tepuoanueckuii
3aKOH U
nepuoinuecKas
cucremMa
XUMHUYECKUX
anemenToB .M.

Menpeneena

CTpOGHI/Ie BCIICCTBA.

Bopa. PacTBopsl.

XUMHUYECKHE
peaKuuu.

(=

Heoprannueckue

COEIUHEHUSI

N

MeTtasuiel u

HEMECTAJIIbI

N

Oprannueckasi
XUMHS

26

OCHOBHBIC TTOHSTHS
OpraHu4eCcKOn
XUMHH U TEOPUS
CTPOECHUS
OpraHNu4eCKHUX

COE€IUHEHUN

YrieBogopobl U ux
MIPUPOTHBIC

HCTOYHHUKH

16

Kucnopozaconepxani
Ue OpraHHYECKHUe

COCIUHECHUA

A3oTcoaepKalme
OpraHUYECKUE
COEIMHEHUS.

[Tonumepst.
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XuMHA ¥ KU3HD 4

XUMUS U OpPraHu3M 2

4eJioBeKa

Xumus B OBITY 2

KonTponbnas pabora 1

BHUOJOIrus 49 11 1
buonorus - 2

COBOKYITHOCTb HayK
0 )KMBOH MPUPOJIE.

MeTtoabl HAay4YHOTI'O

MO3HAHUS B
OHoIoTHH
Knerka 13 2
Opranusm 12 2
Bun 12 3
OKOCHCTEMBI 10 4
KoHnTponbHas 1
paborta
Ilpomesccymounan ammecmavusn popme ougppepenyuposannozo 3auema 6 4

cemecmpe

yueOHast Harpy3Ka CTYJeHTOB TPH U3y9eHUHU TUCIUILTNHBI cocTaBnsier 180 wacos




3. TPEBOBAHMS K YPOBHIO ITIOAI'OTOBKHU

4. KoHTpPOJIb YPOBHSA MOATOTOBKH

IMaKE€T KOHTPOJBHO-U3MEPHUTCIbHBIX MaTCpUaioB (KOHTpOHBHBIX pa60T, TECTOB IIO TEMaM,

BXOJIHBIC K UTOrOBbIe paboThl), ( IIprmokerre N21)

Kpurepun HOpMbI OlIeHKH 3HAHMH :
OueHKa YCTHOTO OTBETA

Ouenka «5»:

* OTBET MOJIHBIN ¥ IPAaBUJIbHBIM HA OCHOBAaHWH U3YYEHHBIX TEOPHIL;

* MaTepuaj U3JI0)KEH B ONPEACIICHHON JJOTUYECKOM NTOCIIEI0BATENbHOCTH, TUTEPATYPHBIM
SI3BIKOM;;

* OTBET CAMOCTOSITEJIbHBIMN.

Ouenka «4»:

* OTBET MOJIHBIA U TPaBUJIbHBIN HA OCHOBAaHUU W3YYEHHBIX TEOPHIL;

* MaTepHall H3J0KEH B OMNPEIEICHHON JIOTHYECKON MOCIIEeI0BATEILHOCTH, MPU 3TOM
JOTYIIEHbl JIBe-TPH HECYIIECTBEHHbIE OIIMOKH, HCIPAaBICHHbIE IO TpPeOOBAHUIO
YUUTEIIA.

Ouenka «3»:

* OTBET MOJIHBIA, HO MPHU 3TOM JOMYIEHA CYIIECTBEHHAs OIIMOKA WM OTBET HEIOJIHBIMN,

HECBSI3HBIM.
Ouenka «2»:

* MpU OTBETE OOHAPY)KEHO HETMOHMMAHUE YYalllUMCS OCHOBHOTO COAEpXaHHs y4eOHOTO
MaTepuaia WIH JOMYIIEHbl CYIIECTBEHHbIE OIIMOKH, KOTOPHIC YYAIMICS HE MOXET
WCIIPaBUTH MPU HABOASIIMX BOIIPOCAX YUUTETIS.

Ouenka IKCnepumMeHmanbHblX YMeHul
OrneHka cTaBUTCS Ha OCHOBaHHWH HAOMIOJEHHS 3a YYallUMHUCS U MHCbMEHHOTO OT4YeTa 3a
paobory.
Ouenka «5»:

* paboTa BBIMIOJIHEHA TOJHOCTHIO W TPABWIBHO, CHACJIaHBI MPABWIHHBIC HAOIIOJIEHUS W
BBIBOJIBI;

* DKCIIEPUMEHT OCYIIECTBIEH IO TUIAHY C YYE€TOM TEXHHKH O€30MacHOCTH M TPaBUII
paboThI ¢ BelecTBaMu U 000pyI0BaHUEM;

* TIPOSIBJICHBI OpraHU3aIMOHHO-TPYJIOBbIE  YMEHHUSI (MO IEep>KUBAIOTCS YHCTOTA
pabodero MecTa ¥ MOpsIOK Ha CTOJIE, SKOHOMHO HCTIONIB3YIOTCSI PEAKTHUBHI).

Ouenka «4»:

* paboTa BBHITIOJHEHA MPABUIBHO, CACNaHbl MPABUIbHBIC HAOIIONCHUS U BBIBOJBI, HO TIPH
ATOM SKCIEPUMEHT MPOBEACH HE TOJHOCTHIO WUJIH JIOMYIIEHBI HECYIIECTBEHHBIE OITMOKH
B paloTe ¢ BeliecTBaMu U 000pyI0BaHUEM

Ouenka «3»:

* paboTa BBIITOJTHEHA MTPABMIILHO HE MEHEE YeM HAITOJIOBUHY HJIU JIONYIIEHA CYIIICCTBCHHAS
ommuOKa B X0Ji¢ SKCIEPUMEHTa, B OOBSICHCHUH, B 0(DOPMIICHHH PaOOThI, B COOIIOICHUN
MIPABHJI TEXHUKHA O€30TaCHOCTH TPU paboTe C BEHMIECTBAMH U 000pYy0BaHUEM, KOTOpas
UCIIPABIISETCS MO TPEOOBAHUIO YUHUTETIS.

Omnenka «2»:
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* JIOIYIICHBI JiBE (M 00Jiee) CYIIeCTBEHHBIC OMMOKH B X0JI¢ SKCIIEPUMEHTA, B O0BSICHEHUH,
B odopmiieHUH paboThl, B COOJIOJICHUH MPABHJI TEXHUKH OE30MacHOCTH TPHU paboTe ¢
BEIIECTBAMH W OOOPYAOBAaHWEM, KOTOPHIEC YYAIIUWCS HE MOXKET HCHPABUTH JAXe 10

TpeOOBAHUIO YUUTEIS.

XAPAKTEPUCTUKA OCHOBHBIX BUJOB JEATEJIBHOCTH

CTYJIEHTOB

Cooepircanue 0oyuenus

Xapakmepucmuka OCHOBHBIX 8UO006 0eAmeTbHOCHU

odyuarouezoca (Ha yposne yueoOHvIX Oelicmeuil

OPU3UKA

BBenenue

B Pa3BuTh CIOCOOHOCTH SICHO M TOYHO M3JIaraTh CBOH
MBICJIH, JIOTHYCCKHU 000CHOBBIBATH CBOIO TOYKY 3pCHU,
BOCIIPMHUMATh U aHAJIM3UPOBATH MHCHUA CO6€C€[{HI/IKOB,

IIpU3HaBAas IPaBO JAPYroro 4yejaoBeKa Ha UHOE MHEHHUE.

B [IpuBoauTH NPUMEPHI BIUSHUS OTKPBITUH B (U3UKE HA

MporpecC B TCXHUKE U TCXHOJIOTHH IIPOHU3BOACTBA.

MexaHuka

Kunematuka

B [lo3HaKOMUTBCS CO CIIOCOOAMU ONUCAHMS
MEXaHUYECKOro JBM)KEHUS, C OCHOBHOM 3a/1aueit
MEXaHUKHU.

B 3yuuth OCHOBHBIE (hrU3HUYECKHE BETUUMHBI KHHEMATHUKU:
nepeMelleHne, CKOPOCTh, YCKOPEHHE.

B HaGmonath OTHOCHTETBHOCTh MEXaHHYECKOTO
JIBrKeHUs. DOPMyITUPOBATH 3aKOH CIOXKEHHUS CKOPOCTEH.

B lcciaenoBaTh paBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBUKEHUS (Ha IpUMepe CBOOOIHOTO MaeHUs Tel) U
PaBHOMEPHOTO JBMKEHUS TeJIa 110 OKPYKHOCTH.

B IlonuMmaThb CMBICI OCHOBHBIX (1)I/ISI/I‘-I€CKI/IX BCJINYHMH,

35

XAPaAKTCPUIYIOIIUX PABHOMCPHOC ABWIKCHUC TCJIA 110

OKPYKHOCTH.

JAnnamuka

B IloHMMAaTh CMBICI TAKHUX (I)I/I3I/I‘{CCKI/IX MoJeaen Kak
MaTCepHraJibHad TOUKA, MHCPIUAJIbHASA CUCTEMA OTCUCTA.

B 13MmepsaTh Maccy Tela pa3IHIHBIMU CIIOCOOAMHU.
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N3MmepAaTh cuiibl B3aMMOAEHCTBUSA Te. BBIYMCIATD
3HAYEHUE YCKOPEHMS TEJ IO U3BECTHBIM 3HAYEHUSIM
JEUCTBYIOIIMUX CUJI U MACC TeJl.

Paznuuare cuity Tsbkectu u Bec Tena. OOBICHATD U
MPUBOJIUTH TPUMEPHI SIBJICHUSI HEBECOMOCTH.

[TpuMeHsATH OCHOBHBIE TIOHATHS, (POPMYJIBI M 3aKOHBI

AWHAMHKHU K PCHICHUIO 3a/1a4.

3aKOHBI COXpAHEHHS B

MEXaHUKE

OOBACHATH PEaKTUBHOE JIBI)KEHUE Ha OCHOBE 3aKOHA
COXPAaHEHHUs UMITyJbca. [[puMeHsaTs 3aKOH COXpaHeHuUs
HMITYJIbCA JIJIS1 BBIYMCIICHUSI U3MEHEHUH CKOPOCTEH Ten
IIpU UX B3aUMOJEHCTBHUSX.

Beraucnare paboTy CHIT M U3MEHEHUE KHHETHIECKOM
SHEPIHUHU TeJa. BEIYMCIIATH IOTEHIUAIBHYIO SHEPTUIO TEll
B I'PaBUTALlHOHHOM IIOJIE.

XapakTepru30BaTh MPOU3BOJUTEIBHOCTh MALLIUH U

I[BHraTeHeﬁ, HCIIOJIB3YIO TOHATUC MOIIHOCTH.

OCHOBBI MOJIEKYJ/ISIPHOH (PM3HKH U TEPMOJAMHAMMKH

MoaexkyasipHasi Gpu3uKa

DopMyIMpPOBaTh OCHOBHBIE MIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOW TEOPUHU. BBINONHATH SKCIIEPUMEHTBI,
cily’>Kalue 000CHOBaHUEM MOJIEKYJIIPHO-KMHETUYECKOM
teopur. HabmonaTe O6pOyHOBCKOE IBMKCHHUE U SIBJICHUE
muddy3un.

Onpenensith mapamMeTpsl BELECTBA B ra3000pa3HOM
COCTOSIHUM Ha OCHOBAHUHU yPaBHEHUS COCTOSIHUS
UJEAIBHOTO Ta3a.

[IpencraBnsaTh rpadukaMu U30XOPHBIH, H300apHbIA 1
N30TEPMHUUYECKUN TIPOLECCHI. BRIUNCIATH CpeHIO0
KMHETUYECKYIO SHEPTHUIO TEIJIOBOTO ABM)KEHUS MOJIEKYII
10 U3BECTHOW TEMITEpaType BEIIECTBA.

N3mepsaTs BIaXXHOCTH BO3AyXa.

TepMoguHamuka

HccnenoBaTth SKCIEPUMEHTAIBHO TEIJIOBBIE CBOMCTBA
BeIecTBa.
PaccunThIBaTh KOJMYECTBO TEIIOTHI, HEOOXOAUMOE JIJIS

OCYIICCTBJIICHHA ITPOLIECCa TPEBpAlICHUSA BCUICCTBA U3

OIHOTO arp€raTHOro COCTOSAHUSA B APYroc.

B PaccuuThiBaTh H3MEHEHUE BHYTPEHHEH YHEPTUH TeT,
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paboTy U epeaHHOE KOJIMYECTBO TEIJIOTH HA OCHOBAHUHU
MIEPBOTro 3aKOHA TePMOJUHAMUKHU. OOBACHATH MPUHIUIIBI

ﬂCﬁCTBHH TCIIJIOBBIX MAalllWH.

OCHOBBI VIEKTPOAMHAMUKHI

DIeKTPOCTATHKA B BbIuuCIsITh CUITBI B3aUMOJICHCTBUS TOYCUHBIX
JJICKTPUYECCKUX 3apsI0B.

B BbunciasaTh HaNpsSHKEHHOCTh M MOTEHIHAT
SJIEKTPUYECKOI0 MOJI OJHOT'O U HECKOJIBKUX TOYEUYHBIX
3apsIOB.

B 3MmepsaTh pa3HOCTH MOTEHITUANIOB.

B [IpuBoaUTH MPUMEPHI MPOBOJHUKOB, AUIIEKTPUKOB U
KOHJIEHCATOPOB.

B HaGmonaTh sIBJICHHE DJIEKTPOCTATUICCKOW WHIAYKIIHH U
SIBJICHUE NOJIIpU3allii JUIJIEKTPUKA, HAXOAAIIErocs B

QJICKTPHUUYCCKOM IIO0JIC.

ITocTostHHBIH TOK B 3MepsATh MOMIHOCTE SJIEKTPUYECKOTO TOKa. M3MepsATh
O/J1C u BHyTpeHHEe CONMPOTUBIICHUE UCTOYHUKA TOKA.
B CoOupaTh U UCTIBITHIBATH YIEKTPUIECKUE IIETIN C

PA3INIHBIM COCAMHCHUCM IMTPOBOAHHUKOB, pAaCCYHUTHLIBATH

HX nmapamMeTphl.

MarunuTHoe moJje B HaGmonaTh 1elicTBHE MarHUTHOTO ITOJISI HA TTPOBOIHHK C
TOKOM, KAPTUHKU MAarHUTHBIX MTOJIEH.

B DopmynrpoBaTh MPaBUIIO JEBOU PYKH TSI ONIPEICICHUS
HalpaBJIEHUs CUJIbl AMIiepa.

B BbuuciasITh CUITbl, ASMCTBYIONINE HA TPOBOJHHUK C TOKOM
B MarHUTHOM TI0JI€, OOBSICHATH MIPUHIIMIT JCHCTBUSL
3JIEKTPOJIBUTATEIS.

| HccnenoBaTh siBiIeHHE SHCKTpOMaFHHTHOﬁ HHIAYKOHUN

KoJse0anusa u BOJIHBI

Mexanunyeckue B IIpuBoauTh MpUMEpHI KOJIeOATENbHBIX IBUKECHUH.
K0JIeOaHUS M BOJIHbI HccrenoBath 3aBUCUMOCTD MIEPUOA KOTCOaHHI
MaTeMaTUYeCKOIr0 MasiTHUKA OT €r0 JUIMHBI, MAaCChl U
aMIUTUTY bl KoJiebanuil. OnpenensTb yCKopeHue
CBOOOTHOT'O Ta/IEHHsI C TOMOIIBI0 MAaTEMaTHYECKOTO

MasiTHHKA.
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B HaGmonaTh konebanus 3By4aiiero tena. [IpuBoauTh

3HAUYCHHUC CKOPOCTH PACIIPOCTPAHCHHUA 3BYKa B

Pa3JIMIHBIX CpCaAax. B VYMeTh 0OBACHATH UCIIOJIb30BAHUE

yIbTpa3ByKa B MEIUIIMHE.

DJIeKTPOMArHUTHbIE

KO0JIe0aHUA U BOJHBI

B HaGmronats ocumuiorpaMmMbl TapMOHHUYECKUX
KoJIe0aHUH CHJIBI TOKA B LIETIH.

B OOBACHATH MPEBPAIICHUE SHEPTHH B UACATHHOM
KoJsie0aTenbHOM KOHTYpE.

B /3ydaTh yCTPOICTBO U NPUHIUN JEHCTBUS
Tparcdopmaropa.

B AHanu3upOBaTh CXEMY MEpeIavn AIEKTPOIHEPTUN Ha
OOJIBIITINE PACCTOSHUS.

B [IpuBoauTH IpUMEPHI BUJOB PaIUOCBSA3H.

ITo3HakoMUTECS C yCTpOﬁCTBaMH, BXOJAIIMMHU B

CUCTEMY PaJUOCBSI3U.

B OO6cyxnaTh 0COOCHHOCTH PacIpOCTPAHSHUS PAIHOBOIIH.

CBeToBbBIE BOJHBI

B IIpuMeHATH Ha IPAKTUKE 3aKOHBI OTPAKCHUS U
IIPEJIOMIICHUS CBETa IpU pelieHuy 3aaad. Habmronare
SBJICHUE U(PPAKLIUU U AUCTIEPCUU CBETA.

B Crpouts n300paxkeHHus NPeAMETOB, JaBacMble JTMH3AMHU.

PaccuuteiBaTh ONTUYCCKYIO CHUITY JIMH3bI.

DJieMeHTbl KBAHTOBOM GU3NKH

KBaHnToBBI€E cBOiCTBA

CB€Ta

B HaGmronate GpoTodnexTpudeckuii 3P QexT.
PaccunThiBaTh MAaKCHMAJIbHYIO KHHETHYECKYIO SHEPTHI0

JIEKTPOHOB NpH HoTOIPPEKTE.

Pdusuka aToma

B Dopmynupoats noctyinarsl bopa. Habmronats
JIMHENYaTbId U HENIPEPBIBHBIN CIIEKTPBI.

B PaccunThiBaTh 4acCTOTY W JUTMHY BOJHBI HCITYyCKa€MOTO
CBeTa IIPH IEPEX0/Ie aTOMa U3 OJHOTO CTAllMOHAPHOTO
COCTOSIHMS B IPYTO€.

B OOBACHATH NPUHIUI JSHCTBUSA J1azepa.

Du3uKa AaTOMHOI0 APa U

JIEMEHTAPHBIX YaCTHUI(

B HaGmonats Tpeku anb(a-yacTuil B kamepe Buibcona.
PeructpupoBarts siiepHbIe U3TYyUYSHUS C TIOMOIIBIO

cueTyuka ['eifrepa.
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B PaccunThIBaTh SHEPTHIO CBS3H aTOMHBIX SIZIEP.
B [loHrMaTh EHHOCTH HAYYHOTO MTO3HAHUS MHpa HE
BOOOIIIE JIJIsl YEIIOBEUECTBA B LIEJIOM, a JUISI KaKIO0TO

o6yqa}omeroc;1 JIUYHO, ICHHOCTHh OBJIaJACHUA MECTOJOM

HAaYYHOT'O IMO3HAHUA NI JOCTUIKCHUSA

yCiicxa B JIFO00M BUJIC HpaKTquCKOﬁ JACATCIIBHOCTH.

BcesieHHas M ee 3BOJIIOIHS

CrtpoeHue u pa3Burue

Bcesennoii

B OOBsCHATH MOJICINb pacIIUpsIONIeiicss BeeneHHoil.

IIpoucxoxaenue

CoJiHeYHOo# cuCTEeMbBI

B HaGmonars 38e37b1, JIyHY ¥ TUTAHETHI B TEIECKOII.

Ha6J’IIOI[aTB COJIHCYHBIC IIATHA C IIOMOIIBIO TCIICCKOIIA.

XUMHUA

BBenenune

B PackpbiBaTh BKJIAJ XMMUYECKOH KapTHHBI MHpPa B
€IUHYIO €CTECTBEHHOHAYYHYIO KapTUHY MUpa.
B Xapakrepr3oBaTh XUMHIO, KaK IPOU3BOIUTEIILHYIO

cuiy o0IecTBa.

Basknelinime xumu4ecKue

INOHATHUA

B JlaBats ompeneneHUE U ONEPUPOBATH
CICNYIOIMMUA  XUMHYECKHUMH  TIOHSATHSMU:
BEILIECTBO, XUMHUYECKMM  DJIEMEHT, aTOM,
MOJIEKYJIa,  OTHOCHUTENIbHbIE  aTOMHas U
MOJIEKYJISIpHAss MaccChl, HWOH, aJIOTPOIHs,
W30TOIIBI, XUMUYECKas CBSI3b,
3JEKTPOOTPHUIIATENHHOCTD, BAJIGHTHOCTh, CTETICHB
OKHCJICHUSI, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00beM
ra3oo0pa3HbIX BEIIECTB, BEIECTBA
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS,
pacTBOpPBI,  BJEKTPOJUT U  HEINEKTPOIIUT,
AIEKTPOJIUTAYECKAS TUCCOIUALINS, OKUCIUTENh U
BOCCTaHOBUTEJh, OKUCIICHUE  BOCCTAHOBJICHHUE,
CKOPOCTb XMMHUYECKOW pPEAKIUU, XHUMHUUYECKOE
paBHOBecHE, YIIAEPOIHBIN CKeJIeT,
(yHKIIMOHATTBEHAS TPYIINA, H30MEPHSI.

OcHOBHBIE 32aKOHBI XUMHH

B DopmynmupoBaTh 3aKOHBI COXPAHEHUS MAaCChl BEIIECTB
Y IIOCTOSTHCTBA COCTaBa BEILECTB. Y CTAHABINBATh
MIPUIUHHO-CIIEJICTBEHHYIO CBSI3b MEXKY
COJIepKaHUEM ITUX 3aKOHOB U HAIlMCAaHUEM

XUMHAYECKHX (GOPMYI U YypaBHEHUH.

B PackpbiBaTh (PU3HYECKHI CMBICII CUMBOJIMKHI
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MEePHONIECKON TaOIUIIBI XMMHUECKUX JIEMEHTOB
JI.1. MenneneeBa (HOMEPOB dJIEMEHTA, TIEPHO/IA,
IPYMIbl) U YCTAHABIMBATH IPUUYNHHO-CIIECTBEHHYIO
CBSA3b MEXIY CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMU

HM3MCEHEHHS CBOMCTB DJIEMCHTOB 1 O6p&30BaHHHX

HWMHU BCUICCTB B ICPUOJaX U I'pylIiax.
| XapaKTepI/ISOBaTB OJIEMCHTEI MAaJIbIX IIEPHUOAOB I1O UX

nojoxxeHuto B [lepuoanueckoit cucreme . U.

Menneneena.

OcHOBHBIE TCOPUHU XUMHUHU

B VYcranaBiuBaTh 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
BEIIECTB OT CTPOCHHSI aTOMOB 00pa3yIOIINX UX
XMMHYECKHUX 3JIEMEHTOB.

B XapakTepu30BaTh BAKHEHIIINE TUITBI XUMHUYICCKHX
CBSI3€ 1 OTHOCUTEIBHOCTD 3TON TUITOJIOTHH.
OOBACHATH 3aBUCUMOCTDH CBOMCTB BEIIECTB OT MX
COCTaBa M CTPOEHUS KPUCTAJUIMYECKUX PEUIETOK.

B DopmMynupoBaTh OCHOBHBIE MOJOKEHUS TEOPUH
3JEKTPOJIUTUYECKON JUCCOLMAIIUN 1
XapaKTEepU30BaTh B CBETE 3TOM TEOPUU CBOKCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHECHMUI.

B DopMypoBaTh OCHOBHBIE TOJIOKEHUS TCOPHH
XMMHYECKOTO CTPOCHHSI OPTaHUYECKUX COCTMHEHUHN U
XapaKkTepHU30BaTh B CBETE ITOM TEOPHUH CBOMCTBA
BAOXHEUILIMX ITPEACTABUTEIEH OCHOBHBIX KJIACCOB

OpTraHU4YCCKUX COE€IUHEHUI.

BaxkHeiilue BelecTsa "

MaTepHuaJibl

B XapakTepr3oBaTh CTPOSHUE ATOMOB U KPUCTAIIJIOB U
Ha 3TOM OCHOBE 001IHe PU3NIECKUE U XUMUIECKHE

CBOIMCTBAa METAJIJIOB U HEMETAILIIOB.

B XapakTepuzoBaTb COCTaB, CTPOEHHE, CBOWCTBA,

MOJIYUYCHHUEC U IPUMCHCHUC BaKHEUIIINX HEMETAIIOB.

B XapakTepuzoBaTh COCTaB, CTPOEHHE U 00IIHE
CBOMCTBA BaJKHEHIIINX KJIACCOB HEOPTaHUUECKUX

COCTUHEHUN.
B OnwuceiBaTh COCTaB M CBOMCTBA BasKHEHIINX
MPEACTABUTENEN OPraHMYECKUX COCUHEHUI: METAHOI U

ATaHOJI, CJIOKHBIE dPUPBI, )KUPHI, MbLJIa, KAPOOHOBHIE
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KHUCJIOTHI (YKCYCHAsl KMCJIOTa), MOHOCAXapH bl

(Tmroko3a),

aucaxapuibl (caxaposa), mojaucaxapuibl (Kpaxmain u
LIEJUTI0JI03a), AaMUHOKHCIIOTHI, O€IKH,

HCKYCCTBCHHBIC U CUHTCTUUCCKHC ITOJIMMCPHI.

XUMHYeCKUH A3BIK U

CHUMBOJINKA

B lcnosnp30BaTh B yueOHOH U IpodhecCHOHATBLHOM
NEATEIbHOCTH ~ XUMHUYECKHE TEPMUHBI U
CHMBOJIHKY.

B HazpiBaTh M3ydeHHbBIE BEIIECTBA MO0 TPUBHAIBHOMN HITH
MEXyHAapOAHOI HOMEHKIIATYpe U OTPa)kaTh COCTAB
THX COCAMHEHUH C TOMOIIBI0 XUMUYECKUX
bopmyL.

B Ortpaxarb XUMHYECKHE MTPOLIECCHI C TOMOIIBIO
YpaBHCHHI XUMUYECKUX PEAKIIHIA.

XuMu4ecKue peakuuu

B OO0bacHATH CYIITHOCTb XUMHUUYCCKUX ITPOLECCOB.

KJ'IaCCI/I(i)I/H_II/IpOBaTB XUMHUUYCCKHUE pCaKIUu I10

Pa3JIMYHBIM IIPpU3HAKAM.

XUMHYECKHI IKCTIEPUMEHT

B BrInonHIATh XUMHUYECKHUM SKCIIEPUMEHT B MTOJIHOM
COOTBETCTBHUHM C MPABUJIAMU TEXHUKH 0€30MaCHOCTH.
B HaGmronarh, GUKCHPOBATH U OMUCHIBATH PE3YIbTATHI

MPOBCACHHOTO 3KCIICPUMECHTA.

XumMnyeckas HHpopMaL s

B [IpoBoauTh CaMOCTOSITEIILHBIN IIOUCK
XUMUYECKON HH(OPMAITUU C UCTIOIb30BaHUEM
Pa3TUYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
W3J1aHuHM, KOMIBIOTEPHBIX 0a3 JaHHBIX, peCypCcoB
Hurepuera); HCIOJIb30BAaTh KOMITBIOTEPHBIE
TEXHOJIOTHH JIsl 00padOTKH U Mepelaul XUMHUECKON
vHpOpMAIUU ¥ €€ MPEACTABICHUS B PA3TUYHBIX

dhopmax.

IIpoduiabHoe n
npogecCHOHATBHO

SHAYMMO€ COACPKAaHUEC

B OOBSICHATH XUMUYECKHUE SIBIICHUS, TPOUCXOISTIINE
B IIPUPOJIE, OBITY M HA MPOU3BO/ICTBE.

B CoGuro1aTh MpaBHiIa SKOJIOTHIECKHA TPAMOTHOTO
MOBEICHUS B OKPYKAIOLIEH Cpele.

B OueHuBaTh BIUSHHE XUMUYECKOTO 3arpsi3HEHHS
OKpY’KaroIIel Cpe/ibl Ha OPTaHU3M YeIOBeKa U Ipyrue
KHUBBIC OPTaHU3MBI.

B CoGuroaTh mpaBuiia 6e30macHoro oOpalieHus ¢

roprodMMMu U TOKCHUYHBIMHU  BCHICCTBAMU,
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J1a00paTOPHBIM 000PYTIOBAHUEM.

| KpI/ITI/ILIeCKI/I OLICHHUBATh AOCTOBEPHOCTDH

XUMHUYECKON MH(pOpMAIUH, TOCTYNAIOUIeH U3 pa3HbIX

HMCTOYHHKOB.

BNOJOI'NA

Buosiorust -coBOKyNnHOCTh HAYK
0 :KUBOIi mpupoae. MeToabl
HAY4YHOT'0 MO3HAHMS B

OMOJIOTHH

[To3HAaKOMUTBC C  OOBEKTAMH  HM3y4YCHHS
OMOJIOTHH.

BeisBUTE posib OMOJIOTHH B (DOPMHPOBAHHH
COBPEMEHHOM €CTECTBCHHOHAYYHOW KApTHHBI MHpa

U B IPAKTUYECKOH 1€ATEIbHOCTH JIIOJIEH.

Kuaerka

[1o3HaKOMUTBCS € KIIETOYHON TEOPUEU CTPOCHUS
OpraHU3MOB.

[TonyuuTs npeacTaBIeHUE O POIU OPraHUYECKUX U
HEOPraHUYECKHUX BEILECTB B KIIETKE.

3HaTh CTPOEHHE KIIETOK 0 pe3ysbTaTaM padoThl CO
CBETOBBIM MUKPOCKOIIOM.

YMeTh OmHUCBIBATH MHMKPOIIpEnaparsl KIETOK
pacteHuil. YMeTh CpaBHUBATh CTPOEHUE KIIETOK
pacTeHui W KMBOTHBIX II0 T'OTOBBIM

MHUKpOTpernaparam.

Opranusm

3HaTh OCHOBHBIE CIIOCOOBI Pa3MHOMKEHMS
OpraHU3MOB, CTa{lUM OHTOI'€HE3a Ha IIPUMEPE
YEJI0BEKa.

3HaTh NPUYMHBI, BHI3BIBAIOLINE HAPYILICHUS B
pPa3BUTUHU OPTaHU3MOB.

YmMmetb MI0JIb30BATHCSA TE€HETUYECKON
TEPMUHOJIOTME W  CHMBOJIMKOW, pemaTh
MIPOCTEUIINE TEHETUYECKUE 3a1a4U.

3HaTh  OCOOEHHOCTHM  HACJIEJICTBEHHOM U
HEHACIIEACTBEHHON W3MEHYMBOCTM U HX
OMOJIOTMYECKOI POJIH B IBOJIOIIUH KUBOTO.

Bun

YMeTh aHaTM3UPOBaTh U OLIEHUBATh Pa3InYHbIC
THIIOTE3bI ITPOUCXOKACHUA )KU3HU HA 3emire.

YMeTb NpoBOJUTH OMHMCaHUEe 0coOel OJJHOTrO BUA 110
MOp(oIoruuecKkoMy KpUTEpHIO.

Pa3BuTh CIOCOOHOCTH SICHO U TOYHO MU3JIaraTh CBOU
MBICJIH, JIOTHYECKH 000CHOBBIBATH CBOIO TOUKY
3p€HHA, BOCIPUHUMATD U aHAJIU3UPOBATH MHCHUSA

co0eceJTHUKOB, NpU3HaBas MPaBO JPYroro
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YCJI0BCKa HAa NHOC MHCHUC.

B Ywmers AOKa3bIBaTb PpPOACTBO UYCJIIOBEKA U
MIJICKOIIMTAIoIIuX, 06I_HHOCTB n  PaBCHCTBO
YCIIOBCUYCCKHUX pac.

IKOCHUCTEMBI

B 3HaTh OCHOBHBIC KOJIOTHYECKHE (HAKTOPBI U X
BJIMAHNUC HA OPpTraHHU3MBI.

B 3HaTh OTJIMYKUTENIbHBIC IPU3HAKN HCKYCCTBEHHBIX
COOOIIIECTB - arPOIKOCHCTEMBI

B limers npeacTaBiIeHUe O CXeME IKOCUCTEMbI Ha
npumMepe 6nocdepsl.

B JleMOoHCTpUPOBATH YMEHHUSI IOCTAHOBKH LTI

JIeATEIIbHOCTH, IIJIJAHUPOBATh COOCTBEHHYIO
JNEATEIIBHOCTh A JOCTMXKEHMSI  IOCTaBJIICHHBIX
Lened,  NPEeNBUIEHUS  BO3MOXHBIX  PE3yJbTaTOB
9TUX  JCUCTBUM, OpraHU3aluMyd  CAMOKOHTPOJISI U
OLICHKH IIOJIy4YEHHBIX pE3yJIbTaTOB.
B Hayuutbcs coOONIOJIEHMIO TIPaBUJI TIOBEICHUS B
IpUpOJE, OepeKHOMY OTHOILIEHHUIO K
OMOJIOrMYECKUM o0BbeKTaM (pacTeHusIM u

JKHUBOTHBIM U UX COO6HI€CTB21M) H UX OXpaHa.
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* YHEBHO-METOANYECKOE

n MATEPHUAJIBHO-

TEXHUYECKOE

OBECIIEYEHME ITPOI' PAMMBI YYEBHOM JUCIHUIIINHBI ®U3UKA

N2 HaumeHnoBanne 00b€KTOB U CPEACTB MaTEPHATIbHO-TEXHUYECKOTO
KommmuectBo
n/n obecrniedeHust
1. [TeyaTHbie mocobust
1.1 | Msaxumes I'.5. ®uzuka: yaeonuk 11 10 k. / . SI. Mskumes, b. b.
byxosues, H. H. Corckuii. — M.: IIpocsemenue, 2015 r. 15
Mskumes .. ®usuka: yueonuk mist 11 k. / I'. 5. Mskumes, b. b. 15
byxoBues. —M.: [Ipoceewenue, 2015 r.
PeimkeBudy A.Il. @usuka. 3amaynuk. 10 — 11 ki1.: [TocoOue mis 10
obmieoOpazoBarenbHbIX yupexaenud. — M.: JIpoda, 2015 r.
1.2 | Tectsl mo paznenam
2. TexHuueckue cpeacTBa 00ydeHus
2.1 | Inanpoektop 1
Kommbrorep 1
3. DKpaHHO-3BYKOBBIE TIOCOOHSI
3.1 | [pesenraruu | 12
4. Y4yeOHO-IpaKTUYECKOE U yueOHO-1a00paToOpHOE 000PYJOBaHHE
4.1 | KoMIJieKT  TpUHAIUIEKHOCTEH Ui TpoBeneHHs JabopaTopHbIX u | 13
MPAKTUYECKUX PadoT
4.2 | Pa3gaTouHbIN ¥ TUAAKTHYCCKHA MaTEPHUAT 110 pa3jieliaM.
5. O6opynoBanue KaOMHeTa
5.1 | I[Mocamounbie MecTa i 00yJarOIIUXCH, 30
5.2 | pabodee MecTO mperoaBaTes, 1
5.3 | mocka, 1
5.4 | skpan 1
5.5 | HUnrepuer
5.6
YUEBHO-METOAUYECKOE n MATEPHUAJIBHO- TEXHUYECKOE
OBECIHEYEHHME MMPOT'PAMMbBI YYEFHOM JJUCITATIIMHBI BUOJIOT U
N2 HanmeHoBaHHE 00BEKTOB U CPEACTB MAaTEPHATBHO-TEXHUIECKOTO
KonnuectBo
n/n obecrnieueHus
1. ITewatHbie mocoOus
1.1 | YueOuuku
benser JI.K. , Apmvmmui I.M. . O6mmas 6uonorus. 10-11 kmace 15
M.: 2015
B.M.KoncTtantunoB u ap. O6mas ouomnorus —M; 20151 4
1.2 | Kommiext Tabuii o pasaenam OHONOTHH 1
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1.3 | Tectsl mo paznenam OHOIOTUH
1
2. Texuuueckue cpeacTBa 0OyICHUS
2.1 | Inanpoektop 1
Kommbrorep 1
3. DKpaHHO-3BYKOBBIE TTOCOOHSI
3.1 | [pesenraruu | 12
4. Y4eOHO-TIpaKTHUECKOE U Y4eOHO-1a00paTopHOe 000pyJOBaHNE
4.1 | KoMmiekr Tocyasl W TPHHAUISKHOCTEH  Juisi  mpoBeaeHus | 13
71a00paTOPHBIX U MPAKTHYECKUX PadOT
4.2 | KOMIIIEKT peakTUBOB ISl POBEJCHUS JTAOOPATOPHBIX M MPAKTUICCKUX
pabot 13
Mukpockomn «IpyauT»
4.3 | HabGop mukpormpenapaToB 1mo o0miei 0nosoruu 4
4.4 | I'epbapun, WTIOCTPUPYIOIIKE MOpPQOIOrHYecKue, cucremaruueckue | 13
4.5 | mpu3HaKu pacTeHUU
2
Paznarounbliil 1 AMAAKTHUECKU MaTEpUai IO pa3aeiam.
4.6
5. O6opynoBanue kabuHeTa
5.1 | I[locamounsie MecTa i 00yJarOIUXCs, 30
5.2 | pabodee MecTO mperoaaBaTes, 1
5.3 | mocka, 1
5.4 | skpan 1
5.5 | HUnrepuer
5.6
YUEBHO-METOAUYECKOE n MATEPHUAJIBHO- TEXHUYECKOE

OBECINEYEHUE MPOT'PAMMBI YUYEBHOW JUCHUILIMHBI XUMMUSI

Ne HanmenoBaHue 0O0BbEKTOB M CPEJICTB MaTEPUAIbHO-TEXHUYECKOTO
Konunuectso
n/n oOecrnieueHus
1. IleyatHple nocoOus
1.1 | YueGHO-METOIUYECKHUIT KOMILIEKC
INabpuensn O.C. Xumus u1st npodeccuii u crenuanrbHOCTeH 15
COLIMAJIbHO-?KOHOMHUYECKOT0 U TYMaHUTapHOTO Npoduiiei:: ydeOHHK /
O.C. l'abpuensu, .I'. Octpoymos. - M.: 2015 1
I'abpuensu O.C. Ilpaktuxkym: yueb.nmocodbue / I'abpuensn O.C.,
OctpoymoB U.I"., CnankoB C.A., lopodeea H.M. - M.: 2015 1
I'a6puensn O.C. Xumus B TeCTax, 3aj1auax, ynpaKHEeHHIX:
yae0.mocobue s CTyI. cpen. mpod. yueonsix 3aBenenuii / O.C.
I'abpuensn, I'.I". JIsicoBa — M., 2015
1.2 | KomrutekT TabJmil o pas3aenaM XUMUU
1.3 | Tectsl mo pa3aenam
2. TexHUYECKHE CpeICTBA 00YUEHUs
2.1 ‘ JuanpoexTop ‘ 1
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Kommbrorep 1
3. DKpaHHO-3BYKOBBIE TTOCOOHSI
3.1 | [pesenraruu | 12
4. Y4eOHO-IpaKTHUECKOE U Y4eOHO-1a00paTopHOe 000pyJO0BAHUE
4.1 | KoMmiekr ToCcyasl W OPHHAMICKHOCTEW  uisi  mpoBeacHus | 13
71a00paTOPHBIX U MPAKTHYECKUX PadOT
4.2 | KOMIIIEKT peakTUBOB JUIsl MPOBEICHHS JIA0OPATOPHBIX U MPAKTHYECKUX
pabor 13
HaGop mopeneii aTOMOB CO CTEp)KHSIMHU JUISi COCTaBJICHUS MOJEJCH
4.3 | Monekyn 8
Konneknuu:
4.4 | [1nacTmacsl
BomnoxkHna 1
Hed1s 1 npoaykTsl €€ nepepaboTku 1
PaznaTouHbIi M IUIAKTHYECKHUI MaTepHa TI0 pa3/ieiaM. 1
1
4.5
5. O6opynoBaHue KabuHETa
5.1 | I[locamounbie MecTa i 00yJarOIIUXCS, 30
5.2 | pabodee MecTO TperogaBaTes, 1
5.3 | mocka, 1
5.4 | skpan 1
5.5 | UuTepHer
5.6
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JUTEPATYPA

Jlna cmyoenmoes

Oumzuka ans  npodeccuid W CHENHMAIBHOCTEH  CONMAIbHO-DKOHOMHUYECKOTO U
TYMaHUTApHOTO  TIpoduieil:  y4eOHMK  AJs  CTYAEHTOB  YUPESXKICHUH  CPEIHEro
npodeccuonansHoro oopazosanus / I1.1.Camoiinenko. - M.: 2014

COopHuK 3amad 10 Qu3MKe Ui TpoPeccHii W CIeNUAIbHOCTEH  COIMAIBHO-
9KOHOMHUYECKOT0 U TYMaHHTapHOTO mnpoduiieii: yueOHOE mocoOue JJisi CTYACHTOB YUPEKICHHH
cpeaHero npodeccuonaabHoro oopazoanus / [1.1. CamoiineHko -

M.: 2015
®wusuka B cxemax u tabiunax. / K.3.Hemuenko. - M.:2015
Xumus Uit TpoeccHii ¥ CIeHaTbHOCTEH COIMATbHO-3KOHOMUYECKOTO 1

rymanutapsoro npodureii: yaednuk / O.C. I'abpuensu, N.I'. Octpoymos. - M.:
2015

Xumust: 3agaun u ynpaxsaenus./ FO.M. Epoxun.- M.: 2015
CO6opuEK TecToBbIX 3aaanui o xumun./ KO.M. Epoxun.- M.: 2015

benses JI.K. , Apivmui I''M. buonorust , 10-11 xmacc. OOmiast 6uosorus. -
M.: 2015

Humepuem- pecypcol
HYPERLINK "http://physiks.nad/ru/" HYPERLINK "http://physiks.nad/ru/"
HYPERLINK "http://physiks.nad/ru/" HYPERLINK "http://physiks.nad/ru/"/ - «®usuka B
aHUMalusx»,
HYPERLINK "http://interneturok.ru/" HYPERLINK "http://interneturok.ru/ru -

/«Buieoypok# 1o mpeaMeTam MKOJIbHON TPorpaMMbly - U JIp.)/

chemistry-chemists.com/index.html - snexrponHsIif KypHAT «XHUMUKA U XUMHSI»
"http://pvg.mk.ru/" HYPERLINK "http://pvg.mk.ru/"" HYPERLINK "http://pvg.mk.ru/"
HYPERLINK "http://pvg.mk.ru/"ru - omummnuana «I[Tokopu BopoObEBBI ropbi»
"http://hemi.wallst.ru/" HYPERLINK "http://hemi.wallst.ru/"ru - «Xumus.
OO6pa3zoBarenbHbIH caiiT 1is mKOIBHUKOBY .alhimikov.net/" HYPERLINK
"http://www.alhimikov.net/" HYPERLINK "http://www.alhimikov.net/" HYPERLINK
"http://www.alhimikov.net/" HYPERLINK "http://www.alhimikov.net/" HYPERLINK
"http://www.alhimikov.net/"'net- O6pa3oBaTeabHbBIN CaNT TSI IIKOJLHUKOB
"http://chem.msu.su/" HYPERLINK "http://chem.msu.su/". HYPERLINK
"http://chem.msu.su/" HYPERLINK "http://chem.msu.su/" HYPERLINK
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http://interneturok.ru/
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http://www.alhimikov.net/
http://www.alhimikov.net/
http://www.alhimikov.net/
http://chem.msu.su/
http://chem.msu.su/

"http://chem.msu.su/" YPERLINK "http://chem.msu.su/" HYPERLINK
"http://chem.msu.su/" HYPERLINK "http://chem.msu.su/" HYPERLINK
"http://chem.msu.su/"su - DnekrporHas 6udaroTeKa mo xumuuWWw HYPERLINK
"http://www.enauki.ru/" HYPERLINK "http://www.enauki.ru/" HYPERLINK
"http://www.enauki.ru/" HYPERLINK "http://www.enauki.ru/" HYPERLINK
"http://www.enauki.ru/" "http://www.enauki.ru/"" HYPERLINK "http://www.enauki.ru/"
HYPERLINK "http://www.enauki.ru/" HYPERLINK "http://www.enauki.ru/"'ru-
UHTEepHET-u31anue it yuureneil «Ecrectsennbie Haykn» HYPERLINK
"http://www.hij.ru/"* HYPERLINK "http://www.hij.ru/"ru HYPERLINK
"http://www.hij.ru/" HYPERLINK "http://www.hij.ru/" HYPERLINK
"http://www.hij.ru/" HYPERLINK "http://www.hij.ru/" HYPERLINK
"http://www.hij.ru/" HYPERLINK "http://www.hij.ru/" HYPERLINK
"http://www.hij.ru/"/ -«Xumus u Ku3HbY
HYPERLINK "http://biology.asvu.ru/" HYPERLINK "http://biology.asvu.ru/*/ - Bes
ouonorusi. CoBpeMeHHasi OMOJIOTHsI, CTaThH, HOBOCTH, OMOIHOTEKA.
window HYPERLINK "http://window.edu.ru/window/" HYPERLINK
"http://window.edu.ru/window/" HYPERLINK "http://window.edu.ru/window/" HYPERLINK
"http://window.edu.ru/window/" HYPERLINK "http://window.edu.ru/window/" HYPERLINK
"http://window.edu.ru/window/" HYPERLINK "http://window.edu.ru/window/"/ - exuHnoe oKHO

JOCTyTa K 00pazoBaTenbHbIM pecypcam MHTEepHET 1o 6nonorun
http HYPERLINK "http://ic.krasu.ru/pages/test/005.htmI" HYPERLINK
"http://ic.krasu.ru/pages/test/005.htmI" HYPERLINK
"http://ic.krasu.ru/pages/test/005.htmI" HYPERLINK
"http://ic.krasu.ru/pages/test/005.htmI" HYPERLINK
"http://ic.krasu.ru/pages/test/005.htmI"html -recTsl o GromOrHH.
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