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PaGouass mporpamma y4yeOHOW AWCIMIUIMHBI pa3paboTaHa Ha oOcHOBe DenepaabHOTO
rOCYJapCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHIapTa IO  CHEIHAIbHOCTH CpEIHEro
npodecCuoHaIBLHOTO o0Opa3oBaHus 23.02.01 «Coopy:xenune U IKCILIyaTaAUus

razoHedTenpoBoa0B M razoHedTexpaHuJINID>

Opranuzanus-pazpadorunk: AHITOO «Ypanbckuil MOJUTEXHUYECKUN KOJUTSIK»



PabGouass mporpamma  pa3paboraHa Ha  ocHoBe  DenepabHOTO
rOCyJapCTBEHHOIO CTaHAAapTa CPEeAHEro Mnpo(ecCHOHAIbHOrO OOpa3oBaHUs I10
cnemuansHoctd 21.02.03 «CoopyskeHue M 3KCIUTyaTalus ra3oHeQTenpoBOIOB U
ra3oHe(TeXpaHWIUI», YTBEPKIECHHOTO MpUKa3oM MuHUCTEpCTBAa 00pa30oBaHus U
Hayku P® ot «12» mas 2014 r. Ne 484.

PaGouas mporpamma pa3zpaboTaHa B COOTBETCTBHUH C:

- PpeKOMEHJAIMSIMH 1O OpraHu3allid TOJyYeHHUs CPEAHEro OOIIero
oOpa3oBaHUsl B Tpejeiax OCBOCHMS O0O0pa30BaTENbHBIX MPOTPAMM CPEIHETO
npodeccuoHanbHOro o0Opa3oBaHUsl € ydeToM TpeOoBaHuil  (enepanbHBIX
roCyJapCTBEHHBIX CTaHAAPTOB U MOJy4yaeMoil mpodeccu WM CHEeNHaTbHOCTH
cpenHero  npodeccuoHanbHOrO  oOpasoBaHus  (mucbkMo — MuHUCTEpCTBa
oOpazoBanus u Hayku Poccuiickoit @eaepanuu ot 17 mapta 20151, Ne 06-259);

- TpUMEpPHBIMH  OporpaMMaM  JUisl  peaju3alud  OCHOBHOU
npodeccuoHanbHOM 00pazoBarenbHoi mnporpammbel CIIO Ha 0a3e OCHOBHOTO
oOmiero 00pa3oBaHUsI C TOJYYEHUEM CpEIHEro oOImero o0pa3oBaHus,
PEKOMEHJOBaHHBIMH denepaabHbIM rocyapCTBEHHbIM ABTOHOMHBIM
yupexaeHueM «®DenepanbHblii MHCTUTYT pa3BuTUs oOpa3zoBaHus» (PI'AY
«®UPOy») IIporokon Ne 3 or 21 wurona 2015 r. PeructpaulvioHHBIA HOMEp
peuensuu 381 ot 23 uronsg 2015 r. DI'AY «OUPOy;

- pa3bsCHEHUAMH 1O (POPMHUPOBAHUIO MPHUMEPHBIX MPOrPaMM YUeOHBIX
JUCHMIUIMH HA4YaJbHOTO MNPOQPECCHOHATIBHOIO U CPEAHET0 MPOQPECCHOHATBHOIO
oOpa3oBaHusi Ha ocHoOBe DenepalibHbIX TOCYJApCTBEHHBIX 00pa30BaTeNIbHBIX
CTaHJIaPTOB HAYaJIbHOTO MPO(PECCHOHATIBLHOTO U CPEIHEro MpodeccrnoHalIbHOTO
oOpa3oBanus, yTBepxkiaeHHbiMu .M. Pemopenko, maupexkropom J[lemapramenta
rOCy/IapCTBEHHON MOJUTHUKUA M HOPMATHBHO-IIPABOBOTO PEryJUpPOBaHUs B cdepe
oOpazoBanust MunucrepcTa oopasoBanusi U Hayku Poccuiickoit @eneparuu ot 27
asrycra 2009 ropa.
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1.1.

1.2.

1. MACHOPT MPOI'PAMMBbBI YYEFHOM JJUCIUITJIUMHBI
ECTECTBO3HAHUE
Oobs1acTh NIPUMEHEHUA MPOTPAMMBI

Pabouast mporpamma y4eOHON AMCHMIUIMHBI SBISIETCS YACThIO ITPOrPAMMBbI
NOATOTOBKM  cnenuanucTtoB  cpeaHero  3BeHa  AHIIOO  «Ypanbckuit
MOJUTEXHUYECKUN Koiuemx» mo crnenuanbHoctd 21.02.03 «CoopyxeHue u
IKCIUTyaTalusl ra30HE(TENPOBOJOB U Ta30HEPTEXPAHUIUID», pa3pabOTaHHON B
cootBeTcTBHM ¢ DI'OC CIIO.

Pabouas nporpamma cocTtaBieHa Jjisi OUHOU (POpMbI 00yUEHUS.

1.2. MecTro AUCHUIUIMHBI B CTPYKType MNpOrpaMMbl MNOATOTOBKH
CIEeNUAJMCTOB CPeIHero 3BeHa: o011e00pa3oBaTEIbHbIN UK

esu ¥ 3a1a494 JUCUUIIMHBI — TPeOOBAHUSA K Pe3yJbTaTaM O0CBOEHUS
AUCIUILINHDBI:

OCBOECHUWE 3HAHUU O COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHE MUPA U METOIAX
€CTECTBEHHBIX HAYK; 3HAKOMCTBO C Han0o0Jiee BAXKHBIMU UACIMU U JTOCTUKECHUSIMHU
€CTECTBO3HAHUSI, OKA3aBIIMMHU OMPECIISIONIee BIUSIHUE HA Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

OBJIaJICHWE YMEHUSIMU MPUMEHSTh MOJyYEHHbIC 3HAHUS JUIsl OObSICHEHUS SIBICHUN
OKPYXKAIOIIEr0 MHpa, BOCHPHUATHUS UWHGOPMAIIUU E€CTECTBEHHO-HAYYHOTO U
npo(eCcCHOHANLHO  3HAYMMOTO  COJIEP)KAaHMS; Pa3BUTHE HMHTEIUIEKTYaTbHBIX,
TBOPYECKUX CIOCOOHOCTEH W KPUTHUYECKOTO MBIIUICHUS B XOJI€ MPOBEICHUS
MIPOCTEUIINX HMCCIICIOBAHNM, aHAIN3a SIBJICHUM, BOCIPUATUS U WHTEPIPETALUU
€CTECTBEHHO-HAYYHOU MHPOpMAIINK;

BOCIHUTaHUE YOEXJIEHHOCTH B BO3MOKHOCTHU TO3HAHUS 3aKOHHOW MPUPOABI U
WCIIOJIB30BaHUs JOCTHIKEHUN €CTECTBEHHBIX HAyK JIJISi Pa3BUTHS IUBWIM3ALUUA U
MOBBIIIIEHUS KAYeCTBA KU3HU;

MPUMEHEHNE €CTECTBEHHO-HAYYHBIX 3HAHUHN B MPO(eCcCUOHATHHOU ACSITEIHHOCTH
¥ TIOBCEIHEBHOM JKM3HU I OOECrieueHHs] OE€30MacHOCTH KU3HENCSITeIbHOCTH;
IrPAaMOTHOTO HCHOJIb30BAHUSI COBPEMEHHBIX TEXHOJIOTUM; OXpaHbl 370pOBbS,
OKPYXKarOUIEH CPEIbL.

ba3oBas 4acThb - HE TPEYCMOTPEHO

BapuatrBHas 4acTsb:

OcBoeHnue coaepkanusi yueOHOM nucuuiinHbl «EcTecTBO3HaHME» o0ecreunBaeT
JOCTHXKEHHE CTYACHTaMU CIIEIYIOLUIUX Pe3yJdbTaTOB:

* IUYHOCHIHBIX:

— YCTOWYUBBIA HHTEpEC K HUCTOPUU U JIOCTHIKEHHUSIM B OOJACTH €CTECTBEHHBIX
HayK, YyBCTBO F'OPJIOCTH 32 POCCUICKNE €CTECTBEHHbBIC HAYKH;

— TOTOBHOCTb K MPOAOKEHUIO 00pa3oBaHUs, MOBBIIIEHUIO KBadu(pUKAIUU B
n30paHHOW TIPOo(EeCCHOHATBLHON JAESITEIBHOCTH C WCIOJIh30BAaHUEM 3HAHUW B
00J1acTH €CTECTBEHHBIX HAYK;




— 0OBEKTHUBHOE OCO3HAHHWE 3HAYMMOCTH KOMIIETCHIIMHA B 00JIACTH €CTECTBEHHBIX
HayK [Jii 4YeJoBeKa M OOIIeCTBa, YMEHHE HCIOJIb30BaTh TEXHOJOTHUYECKUE
JTOCTIDKCHHS 001acTH (PU3UKHU, XUMHH, OMOJIOTHH JIJISl TIOBBIIICHUSI COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO Pa3BUTHS B BRIOpAaHHOU MPOGECCUOHATBHON ACATETHHOCTH;

— YMEHHME MpOaHAIU3UPOBATH TEXHOTECHHbIC MOCIEJACTBUS ISl OKpYKarolen
cpebl, OBITOBOM U MPOU3BOJCTBEHHOU IESITEIbHOCTH YEJIOBEKA;

— TOTOBHOCTH CaMOCTOSITEIIbHO JOOBIBAThH HOBBIC JUIsI c€0SI €CTECTBEHHO-HAYYHBIC
3HAHUS C UCIIOJB30BAHUEM JIJISI TOTO JOCTYMHBIX HCTOYHUKOB HH(OPMAIIUH;

— YMEHHME VIpaBJsITh CBOEH MO3HABATEIIBHON JESTEIbHOCTBIO, IPOBOIUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEUICKTYaJIbHOTO PAa3BUTHS,

— YMEHHE€ BBICTpauMBaTh KOHCTPYKTHUBHBIE€ B3aUMOOTHOILICHWS B KOMAaHJAE IO
pelIeHno o0IMuX 3a/1a4 B 00J1aCTH €CTeCTBO3HAHMS

MemanpeomMemHulx:

— OBJIQJICHUE YMEHUSIMH M HaBBIKAMHU pPa3JIMUHBIX BHUJOB I[103HABATEJIbHOU
JEATEIIbHOCTH JIJIs1 U3YUEHUS Pa3HbIX CTOPOH OKPY>KAIOIIET0 €CTECTBEHHOTO MUPA;
— TNPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS (HAOJMIOACHUS, HAYYHOTO
AKCTIEPUMEHTA) JIJIs1 U3YUEHUS PA3IUYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTUHBI
MHUpa, C  KOTOPHIMM  BO3HUKAET  HEOOXOIMMOCTh  CTaJKUBAaThbCS B
npodeccuoHanbHOM cdepe;

— YMEHHE ONPENEeNATh eI U 3aJa4u JesTeIbHOCTH, BIOUPATh CPEACTBA JJIS UX
JIOCTUXKCHUS Ha TTPAKTHUKE;

—  yYMEHHE  HCIOJb30BaTh  PA3JWYHbICE  HCTOUYHUKM  JJI1  TOJy4YCHUS
CCTECTBEHHOHAYYHOM WHGOpPMAMM U OICHMBaTh €€ JOCTOBEPHOCTH JIJIs
JIOCTUXKEHUSI TOCTABJICHHBIX 1IEJIeH U 3aj1ay4;

* HPEOMEMHDBIX:

—  cOpMHUPOBAHHOCTb  TPEJACTABICHUNA O  ICJIOCTHOM  COBPEMEHHOMU
€CTECTBEHHOHAYYHOU KapTHUHE MHUpa, IPUPOJIE KaK €IUHON IEJTOCTHON cucTeme,
B3aMMOCBSI3M 4YEJIOBEKa, MPUPOABI U OOIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBI X
MacmrTabax Bcemennoi;

— BJIaJICHUE 3HAHUSAMM O HanboJiee BaXKHBIX OTKPBITUSX U JOCTHXKEHUSIX B 00JaCTH
€CTECTBO3HAHUSI, TOBJIMSBIIUX Ha HSBOJIIOIUIO TPEACTABICHUM O MpUpoje, Ha
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;

— c(OpMHUPOBAHHOCTh YMEHHUSI TPUMEHATh €CTECTBEHHO-HAyYHbIC 3HAHUS IS
OOBSCHEHUS OKPYXKAIOIINX SBJICHUNA, COXPAHEHUS 3J0POBbsS, OOECreYeHUs
0C30IaCHOCTH  JKU3HEJCATCIIBHOCTH, OEpeXKHOTO OTHOIICHUS K TPHPOJE,
pPallMOHAIILHOTO TMPUPOJIONIOIB30BaHUs, A TAKXKE BBIIIOJIHEHHUS POJIM TPAMOTHOIO
norpedurens;

— c(hOpMHUPOBAHHOCTh MPEACTABICHUN O HAYYHOM METOJIC TMO3HAHUS MPUPOLI U
CpPEeACTBax M3yYECHUS] MEramupa, MakpoMupa U MUKPOMHUPA; BIaJCHUE NMpUEMaMu
€CTEeCTBEHHO-HAyYHbIX HAOJIIOJCHUN, OIBITOB, MCCJICAOBAaHUA U  OLICHKHU
JIOCTOBEPHOCTH TOJIYYEHHBIX PE3yJIbTaTOB,;

— BJAJCHUE TOHSTUMHBIM almmapaToM €CTECTBEHHBIX HayK, MO3BOJSIOUIUM
M03HaBaTh MHUP, Y4aCTBOBATh B IMCKYCCHUSX IO €CTECTBEHHO-HAYYHBIM BOIPOCAM,
WCIIOJB30BaTh  pa3IMYHbIE  HUCTOYHUKM  MHGOpPMAlUM  JJI1  IOJATOTOBKHU



COOCTBEHHBIX padOT, KPUTHUECKH OTHOCUTHCS K coobienusm CMU, conepxammm
HAY4YHYI0 HHPOPMAIIHIO;

— cOpMHUPOBAHHOCTh yMEHUW IMOHWMATh 3HAYUMOCTH ECTECTBEHHO-HAYYHOTO
3HaHUSA IS KaXIOro YeJoBeKa HE3aBUCHMO OT €ro mpodecCHOHaIbHON
NEeATEeTLHOCTH, pa3inyaTh (DAKTHI W OIICHKH, CPAaBHUBATH OIEHOYHBIC BBIBOJIBI,
BUJIETh MX CBSI3b C KPUTEPUAMHU OLECHOK WU CBSI3b KPUTEPUEB C OMPEACICHHOU
CUCTEMOU LIEHHOCTEM.

* IUYHOCHHbBIX PE3Y/IbMAMOE8 0CE0EHUA NPOZPAMMbL 60OCHUMAHUA

JIP 7 - oco3Haromui NpUOPUTETHYIO [IEHHOCTh JINYHOCTU YEJIOBEKA; YBAXKAIOIIUN
COOCTBEHHYIO U UYKYI0 YHUKAJIBHOCTh B Pa3JIMYHBIX CUTyallUsX, BO Bcex (popmax
Y BUJIAX JEATEIbHOCTH.

JIP 9 - cobmonaronuii ¥ mponaraHanpyIoNui mpaBuia 3[0pOBOTO U 0€30M1aCHOTO
oOpaza  KHM3HHU, CIOPTa; MNPEAYNPEKIAOUMNA  JUOO0  IPEO0JIeBAIOIIUI
3aBUCUMOCTH OT aJIKOTOJIs1, TaOaka, ICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP U T.I.
CoxpaHSOMMN MICUXOJOTHYECKYI0 YCTOMYMBOCTh B CUTYaTUBHO CIIOKHBIX WJIU
CTPEMUTEIBHO MEHSIOIIUXCS CUTYalHSIX.

JIP 20 -11eHHOCTHOE OTHOIIIEHUE OOYYaIoIMUXCsl K CBOEMY 3JI0POBBIO U 3JI0POBBIO
okpyxaromux, 30K u 3m10poBOM OKpyKaIOLIEH Cpee U T.1.

1.4. Kosin4yecTBO 4aCOB HA OCBOCHHE NIPOrPAMMBbI Y4eOHOM TUCUMILIMHBI:
MaKCHUMaJbHOW yueOHOU Harpy3ku ctyaeHTa 100 yacoB, B TOM 4ucie:
00s13aTEIbHON ayIUTOPHOM yUeOHON HArpy3KH CTyJIeHTa 66 4acoB;
CaMOCTOSITeNIbHOM paboThI cTyAeHTa 34 yaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BUAbI Y4eOHOH padoThl

Bua y4eOHoii 1eSITeJIbHOCTH

Oo0BeM yacoB

MakcuMainbHas yueOHasi Harpyska (BCero)

100

OO0si3aTenpHas ayAMTOpHAs yueOHast Harpy3ka (BCero)

66

B TOM YHUCJIC.

J1a00paTOPHBIC 3aHATHS

«HE TPEeTYCMOTPEHO

MMPAKTHYCCKHUC 3aHATHUA

16

KOHTPOJIbHBIE padOThI

«HE MPETYCMOTPEHO»

KypcoBasi padoTa (IpOeKT)

«HE IPEeLYCMOTPEHO»

CcaMOCTOsITeIbHAs paboTa CTyJeHTa (BCEro) 34

B TOM YHCJIE:

pedepar, coobIIeHUs, TPE3CHTAINH, 24
npakTU4yeckas padora, pacueTHo-rpaduyeckas padora,

paboTa HaJl MPOEKTaMu 10

Hrorosas arrecrauus B popme (yka3zatb) HuddepenurpoBaHHbIif

3a4€CT




2.2. TemaTnyeckuii IVIAH U cojiep:KaHue yueOHOM Aucuuiinabl EcrecTBo3HaHne

HaumeHoBaHue Coaeprxanue yuedOHOT0 MaTepHaJia, J1aopaTopHble U MPAKTHYeCKHe PadoThI, O0beM yacoB YpoBeHb
pa3aesioB U TeM camMocTosiTe/IbHasi padoTa 00y4aloluxcs, KypcoBasi padora (poeKT) (eciu npedycmompensi) ycBO-
€HHUS
Pa3zpmen 1. duzuka 41
BBenenue Conep:xaHue yueOHOro MaTepuaJia 2
1. | ®usuka — QyHIaMEHTaNIbHAS HayKa O MpHUpPoJie. ECTecTBeHHO-HAYYHBIH METO/T MO3HAHMSI, €TO 2
BO3MOYKHOCTH W TPaHHUIBI MPUMEHUMOCTH. DKCHEPUMEHT W TEOpHUS B TpOIecce MO3HAHUS
npuponiel. MognenupoBanne (DU3WUYECKUX SIBICHWH M TIPOIECCOB. EcCTeCTBEHHO-HAyJYHAS
KapTMHA MHpa M €€ BaXHEUIIME COCTaBIsIONIMe. EAMHCTBO 3aKOHOB MPHUPOJBI M COCTaBa
BeliecTBa Bo BeenenHoit. OTKPBITUS B PU3MKE — OCHOBA MPOTPECcCa B TEXHUKE U TEXHOJIOTHH
MTPOU3BOJICTBA
JlabopaTopHbie pabOTHI HE TIPETYCMOTPEHBI
[IpakTHyeckue 3aHATUS HE IPEAYCMOTPEHBI
KonTposbHbIe paboThl HE IIPEYCMOTPEHBI
CamocTosTenbHas paboTa 00yJarommxcs: HE TIpeyCMOTpEeHa
Tema 1.1 Mexanuka. | Coaep:kaHue y4eOHOro MaTepuaJia 6
1. | KunemaTuka. Mexanuueckoe aBuxeHue. Cucrema orcyera. Tpaekropus aABwxeHus. IIyTb. 2
[Tepememenne. PaBHOMepHOE mpsiMonnHeliHOe ABMkeHHEe. CKopocTh. OTHOCHUTEIBHOCTH
MEXaHUYECKOrO JBIKEHUS. 3aKOH CIIOKEHHUs ckopocredl. ['paduku npwkeHus. Cpensss
CKOPOCTh TP HEPaBHOMEPHOM JBIDKEHHHW. MTHOBEHHas CKOPOCTh. PaBHOYCKOpPEHHOE
npsMONMHEHHOe JABmkeHue. YckopeHwe. CBoOogHoe maneHwe Tenl. KpuBonuHelHoe
JIBIDKEHUE. YrioBas  CKOPOCTb. PaBHOMEepHOE ~ JBMXKEHHME 10  OKPYXXHOCTH.
IleHTpOCTpEMUTENLHOE YCKOPEHHE.
2. | Aunamuka. Macca u cuna. Bzaumozneiictue ten. 3akoHbl AUHAMUKU. CUJIBL B IPUPOJE. 2
Crnioco0bl n3Mepenue cuil. HepiuaibHas CucTeMa 0TcueTa. 3aKOH BCEMHUPHOTO TATOTEHHUSL.
3. | 3akoHbI coxpaHeHusI B MexaHuke. ViMnysbc Tena. 3aKOH COXpPaHEHUs UMITYJIbca. PeakTHBHOE 2

nBwkeHne. Mexanudeckas pabora. MomHocTs. PaboTa cuiibl TATOTEHUS, CHIIBI YIIPYTOCTH U
cunbl TpeHus. MexaHnudeckas sHeprus. Kunermdeckas sHeprus. Kunertwueckas sHeprus u
pabora. [ToTeHIIMaNbHAS SHEPTUST B TPAaBUTAMOHHOM Toie. [loTeHnnanbHas SHEPTHs YIPyro
Je(OpPMUPOBAHHOTO Tella. 3aKOH COXPaHEHMS OIHOM MeXaHHMYEeCKOH SHEpIHu.

JlaGopatopHsbie paboThI

HE TIPEAYCMOTPEHBI

HpaKTI/I‘leCKI/Ie 3aHATHA

HE IPEAYCMOTPEHBI

KonTposbHbie paboThl

HE TIPETyCMOTPEHBI

CamocrosiTenbHas paboTa 00yJarommxcs:
Pedepar «Martepusi, hopMmbl €€ IBIKEHUS U cyliecTBOBaHMs», «M.B. JIoMOHOCOB — nepBbIii

4




PYCCKHUU aKaJEMUK.
Co3gaHue BJIEKTPOHHOW Mpe3eHTALNHU
SHEPTUMY

«3aKOH COXpAaHEHHUs IMOJHOM MEXaHWYECKOM

Tema 1.2. OcHOBBI
MOJICKYJISIPHOU (PU3UKH
1 TEPMOJIUHAMUKHU

Copaeprxanue yuedOHOro MaTepuajia

1. | Monekyasipuasa ¢u3uka. ATOMHCTHYECKas TEOpHWS CTPOCHHWs BemecTBa. HaOmomeHus wu
OTBITHI, MOATBEPKIAIONIUE ATOMHO-MOJICKYJISIPHOE CTPOCHHE BellecTBa. Macchl U pa3Mepsl
MoJiekys. TermnoBoe ABMKEHHE YACTHI] BellecTBa. bpoyHOBCKoe NBMKeHUE. MneanbHbIil ras.
TeMmmepaTypa Kak Mepa CpeJHEH KHHETHYECKOM SHEpPruHM 4YacTHll. YPaBHEHUE COCTOSHUS
uaeanpHOro Traza. Momenb JKHAKOCTH. I[lOBEpXHOCTHOE HATSHKEHHE W CMaduBaHUE.
Kpucramumueckue u amopdhHbIe BEIISCTBA.

2. | Tepmoaunamuka. Buytpennss sneprusi. Pabora m Terooraada kak crnocoObl M3MEHEHUS
BHYTpeHHeU 3Hepruu. [1epBrlii 3aKOH TepMOJMHAMUKHU. TeII0OBbIE MAIlIMHBI U UX IPUMEHEHHUE.

JlabopaTopHbie pabOTHI

HE TIPeAyCMOTPEHBI

IIpakTHueckue 3aHsATUs

HE IPeayCMOTPEHBI

KonTposbHbIe paboThl

He TIPeayCMOTPEHBI

CamocTosTenbHas paboTa 00yJarommxcs: 2
Joxknan «Kpucrannnueckue u aMmopdHbIe BelIECTBAY
Tema 1.3. OcHOBBI Coaep:xaHue yueGHOro MaTepHaJa 6

QJICKTPOAUHAMHUKN

1. | DuekTpocTaTuka. B3aumozeicTBue 3apsyKEHHBIX Tell. OIEKTPUUECKUH 3apsii. 3aKoH

COXpPaHEHUsl BJEKTPUYECKOoro 3apana. 3akoH Kymona. DnekTpocTaTHUyecKoe IoNe, €ro
OCHOBHBIE XapaKTePUCTUKHU U CBSI3b MEXKIY HUMM.
2. | IlocTrosinubiii  Tok. IlocTostHHBIM dnekTpuueckmii TOK. Cuia Toka, HampshDKEHHE,

QJICKTPUICCKOC COPOTUBJICHHUC. 3akon Oma I y4aCTKa 3J'I€K"[‘pPI‘1€CKOfI TCITH

3. | MarnuTHoe noJje. MarHuTHOE TOJI€ U €r0 OCHOBHBIE XapPAKTEPUCTHKH. JledCTBHE MarHUTHOTO
T0JIS1 Ha POBOJAHMK C TOKOM. 3aKOH Amriepa. DIeKTPOABUraTelNb. SIBJIeHNE 3IEKTPOMAarHUTHOM
WHIYKIAN

JlaGopatopHsbie paboThI

HE IPEAYCMOTPEHBI

HpaKTI/I‘leCKI/Ie 3aHATHUA
COopka 2JIEKTPUYECKON IIeNMU, W3MEPEHHE CWJIbI TOKAa W HaIpsDKEHUs Ha €€ pasInyHBIX
y4acTKax

2

KonTponbHbie paboThl

HE TIPETyCMOTPEHBI

CamocrosTenbHast paboTa 00yJIaroIIimXCs: 3
Jloknanpl «CBETOBBIE BOJIHBD), « DJIEKTPOJABUTATENb)
Tema 1.4. Bomubi u | Conep:kanue y4eGHOro MaTepuaia 2

KoJicOaHus

1. | Mexanndeckue kojebanust u BoqHEL. CBOOOMHBIE KoNeOanus. [lepros, 9acToTa M aMIUIATYAa
kosiebanuii. ['apMoHnueckre Koiebanus. MexaHn4ecKrue BOJHBI U MX BUBL. 3BYKOBbIC BOJIHBIL.




YbTpa3ByKOBBIC BOJIHBL. YJIBTPa3BYK U €r0 UCIOJIh30BAHUC B MEIUIIMHE M TEXHUKE.
OJNEeKTpOMAarHuTHhIe KojeOaHus W BOJHBEL (CBOOOMHBIC 3JIEKTPOMArHUTHBIC KOJIcOaHUs.
KonebarenbHbI KOHTYp. DJEKTPOMAarHUTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJHBI. CKOPOCTB
JJIEKTPOMArHUTHBIX BOJH. CBETOBbIC BOJHBEI. Pa3BUTHE NMPENCTABICHUN O TPUPOJE CBETA.
3aKoHBI OTpaXCeHHS U NpejoMiIcHus cBeTa. JIna3el. DopMyia TOHKOH JIMH3EI

JlaboparopHsie pabOTHI

HE IPeAYCMOTPEHBI

IIpakTrueckue 3aHATUS
N3yuenue koaebaHUN MaTEMAaTHIECKOTO MasTHUKA

2

KonTposibHbIe paboThl

HE TIPeayCMOTPEHBI

CamocTosiTenbHas paboTa 00yJaromuXxcs: 2
[ToAroTOBUTH NMpE3eHTALMIO « DIEKTPOMArHUTHOE MOJIe. DJIEKTPOMArHUTHHIE BOJTHBI
Tema 1.5. Dnementsl | Coaep:kanue yued0HOro Marepuaia 4

KBaHTOBOU (U3UKH

1. | KBanToBrIe cBolicTBa cBeta. KBanToBas rumotesa [lnanka. doTtosnekrpudeckuii 3P hexT.

2. | ®usuka atoma. Moxenu crpoenus aroma. OmbitT Pezepdopaa.
®u3zuka aTOMHOTO s/ipa W 3JIeMEHTapHBIX yacTul. CocTaB M CTpPOEHHE aTOMHOTO sjpa.
PaguoakTuBHOCTB. PagrioakTHBHBIEC U3IyUEHHSI U MX BO3ICHCTBUE HA KHUBBIC OPraHU3MBI.

JlabopaTopHbie pabOTHI

HE TIPeAyCMOTPEHBI

HpaKTI/I‘IQCKHe 3aHATHA

HE MPEyCMOTPEHBI

KonTposbHbie paboThl

HE TIPeAyCMOTPEHBI

CaMocTosTelbHas paboTa 00y4aroIIMXCs: 2
Hoxnan «IIpoucxoxnenne CoTHEYHON CUCTEMBD)
Paznea 2. Xumusa 26
BBenenue Copepxanne yueOHOr0 MaTepHaJIa 2

1. | Xumuueckas KapTUHA MHPa KaK COCTABHAsI YACTh €CTECTBEHHOHAYYHOU KApTUHBI MUPA.

Posib XxuMuM B KHM3HHM COBpeMEHHOro oOImiecTBa. [IpuMeHeHUe MOCTHIKEHHH COBPEMEHHOM
XUMUW B TYMaHUTapHOH cdepe IesTeNbHOCTH 00IIecTBa. XUMHUYECKOe COIepKaHue yueOHo!
nucuuiuinHel - «EctecTBo3HaHue» npu  ocBoeHuH crneuuanbHocTed CIIO  coumanmbHO-
SKOHOMHYECKOT0 M TYMaHUTapHOTro npoduiei mpodeccuoHanbHOro 00pa3oBaHusl.

JlabopaTopHbie paboTHI

HE TIPETYCMOTPEHBI

IIpakTHueckue 3aHsATUs

HE TIPETYCMOTPEHBI

KontponbHbie paboThl

HE IPEAYCMOTPEHBI

CamocTrosiTenipHast paboTa 00yUJaromuXcs:

HE NpeayCMOTpEHa

Tema 2.1. O0mIas u
HEOpraHuyecKas

Conep:xkaHue y4ueOHOro MaTepuaJa

1. | OcHoBHBIE TOHATHS W 3akoHBl XuMmuH. lIpenmer xwmmmu. BemectBo. AToMm. Monekyna.
XUMHYECKHH 3JIEMEHT B ()OPMBI €r0 CyIIecTBOBaHMsL. IIpocThie U ClI0KHBIE BELIECTBA.
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XAMUS 2. | llepuoanueckuii 3axoH u [lepuoanueckas cucrema xumnueckux 3snemeHToB . M. Menaeneesa
Otkpeitue [lepuoanueckoro 3akona. [lepuoanueckasi cucreMa XUMUYECKUX SJICMEHTOB
. WN. MenneneeBa. 3Hauenue Ileproamdeckoro 3akoHa © lleprogmdeckoil CHCTEMBI
xuMudeckux anemeHToB J[. V1. MenneneeBa s pa3BUTUS HAYKU U INOHUMAHMS XMMHYECKOU
KapTHUHBI MUPA
3. | Crpoenue BemectBa. KoBajeHTHas CBs3b: HemoysgpHas U nossipHas. Monnas cBsizb. KaTnonst
Y aHMOHBI. MeTajinyeckasi cBa3b. BoopoiHast CBS3b.
4. | Boma. PactBopsl. Boga B mpupone, ObITy, TexHHKe W Ha mpousBojcTBe. Dusmueckue u
XUMHUYECKHE CBOMCTBA BOJBI. OHpeCHeHI/Ie BOJBI. AFpCI‘aTHI)IC COCTOAHUSA BOJAbBI U €€ EPEXOAbL
W3 OJTHOTO arperaTHOTO COCTOSHUS B IPYTOe.
5. | Xumuueckue peakuud. IIoHATHE O XMMHYECKOW peakUuuu. TUIbl XHUMHYECKHX PpPEaKIHil.
CKOpOCTh peakiuu ¥ (PakTopbl, OT KOTOPHIX OHA 3aBHUCHT.
JlaboparopHbie pabOTHI HE IIPEeTyCMOTPEHBI
[IpakTHueckue 3aHATUSL 2
B3aumopeiicTBie METaIJIOB ¢ paCTBOPAMU KHCIIOT U COJICH
KonTposibHbIe paboThl HE IIPEYCMOTPEHBI
CaMocTosTeNbHas paboTa 00yYaroIMXCs: 2
Joxman « TUIbl XUMHUYECKUX PEAKLIU.
Tema 2.2. Cosep:kaHue y4eOHOIr0 MaTepuaia 6

OpFaHI/I‘-ICCKaSI XHUMMUA

1. | OcHOBHBIE TIOJNIOKEHUSI TEOPHH CTPOEHUS OpraHMYecKHX COeAMHEeHHWH. MHorooOpasue
OpraHnyecKux coequHeHn. IloHaTne n3oMepun.

2. | YroeBonmoponel. IlpenensHele W HeNpenenabHBIE YITIEBOAOPOABL. Peaknys mnoauMmepu3aniu.
[IpuponHble HUCTOYHMKH YTIEBOJOPOJOB. YTIEBOJOPOABI KaK OCHOBA MEXIyHApOIHOTO
COTPYIHUYECTBA U BaKHEHIIHI UCTOUYHHUK (popMupoBanus Oroprera PO.

3. | Kucnopoaconepxamue opraHndeckue BemecTBa. IlpeacTaBurenu KHCIOPOACOAEP KALINX

OpPraHUYECKUX COCAMHEHHH: METHJIOBBIM W ATWIOBBINA CIMPTHI, MIMLEPUH, YKCYCHAs KHCJIOTA.
JKups! Kak ciioxkHbIe 3(Upbl. YTIeBOIbI: IIIIOK03a, KpaxMall, HeUTI03a.

JlabopaTopHbie paboThHI

HE TIPETYCMOTPEHBI

HpaKTI/I‘leCKI/Ie 3aHATHA

HE IIPEAYCMOTPEHBI

KontponbHble paboThl

HE IIPEAYCMOTPEHBI

CamocTosiTenpHas paboTa 00yJarommxcs:

HE MPEyCMOTPEHO

Tema 2.3. Xumusa u
SKA3Hb.

Conep:xanue yueOHOro MaTepuasa

1.

XUMUS U OPraHu3M 4elloBeKa. XUMUYECKUE DJIEMEHTHI B OpraHn3Me yenoBeka. Opranndyeckue
U Heopranuyeckue BemiectBa. OCHOBHBIE KM3HEHHO HEOOXOIMMBIE COCOUHEHHs: O€JKH,
YTIIEBOIBI, KUPBI, BUTAMHUHBI. YTJIEBOABI — TJIABHBII MCTOYHHWK SHEPTUH OpraHu3Mma. Poib
JKUPOB B OpTaHN3Me. XOJIECTEPHH U €r0 POJIb B 3I0POBBE UeI0BeKa. MUHEpanbHbIE BENIECTBA B
NPOAYKTax MUTaHUs, MUIIEBbIe 100aBku. COanaHCHpOBaHHOE MUTAHHUE. .

4




2. | Xumus B 0biTy. Bona. KauectBo Bosbl. Motomue u unctsme cpeactea. [Ipasuna 6e3omacHoi
paboThI CO CpeCTBAMY OBITOBOW XUMHUHU

JlabopaTopHbie pabOTHI

HE TIPEAyCMOTPEHBI

IIpakTHueckue 3aHsATUs

HE TIPeAyCMOTPEHBI

KontponbHbie paboThl

HE IPeayCMOTPEHBI

CamocTosTenbHas paboTa 00y4Yarommuxcs: 1
Pedepar «HayduHo-TeXHUYECKUI TpOrpecc v MpoOJIEeMbI YKOJIOTHI)
Pazpea 3. Buosorus 34
Tema 3.1. Buonorus — | Conep:kanue yueGHOro MaTepuaa 4

COBOKYITHOCTb HayK O
JKUBOM IPUPOJIE.
MeTo 161 Hay4YHOTO
MMO3HAHHUS B OMOJIOTHU

1. | buomorusi — COBOKYIMHOCTH HayK O KUBOH MpUpoe. MeTOAbl HAyYHOTO TO3HAHUS B OMOJIOTHHI
JKuBas mpupoga kak 00BbeKT H3ydeHHs Ouojoruu. MeToapl ccaeToBaHus KUBOW MIPUPOJIBI B
ouosoruu. OnpenercHue KU3HU (C IPUBJICUCHUEM MaTepraia u3 Pa3aeioB (GU3UKA U XUMUH).
YpOBHM OpraHu3aluy KU3HU.

JlaboparopHsie pabOTHI

HE MPEyCMOTPEHBI

IIpakTHueckue 3aHsATUs

HE TIPeAyCMOTPEHBI

KonTposbHbie paboThl

HE IPeayCMOTPEHBI

CamocTosiTenpHas padoTta o0yyaromuxcs

HE TIPeayCMOTPEHBI

Tema 3.2. KiteTka

Copaepxanne yueOHOr0 MaTepHaJIa

1. | Ucropuss wusydyenuss kieTkd. OCHOBHBIE TIOJIOKEHMsI KJIETOYHON Teopuu. Kierka —
CTPYKTYypHO-(QYHKIIMOHAIbHAS ~ (2JIEMEHTapHas) eAuHMIA OKu3HH. CTpoeHHEe  KIIETKH.
[IpokapuoTel W SYKapuUOTHl — HUBIIME W BBHICIINE KJICTOYHBIC OpraHu3Mbl. OCHOBHBIC
CTPYKTypHBIE KOMITOHEHTHI KJIETKH 3yKapuoT. Kierounoe siapo. DyHKIuMS sapa: XpaHEHUE,
BOCTIPOM3BEACHHE W TIepe/iaya HAaCJIE/ICTBEHHOH WHGOpPMAIUK, PETYIANUS XUMHUYECKOM
aKTUBHOCTH KJICTKH. CTPYKTYpa U QYHKIIMHA XPOMOCOM. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.

2. | buonoruyeckoe 3HauYE€HHE XUMHUYECKHUX 3JEMEHTOB. HeopraHumdeckue BellIECTBA B COCTABE
KJIeTKH. Pojib BOJBI Kak pPACTBOPUTENS]I M OCHOBHOIO KOMIIOHEHTa BHYTPEHHEH cpenbl
OpraHM3MOB. YTJICBOJBI U JIMIUABI B KieTke. CTPYKTypa U OMOJIOrHYecKUue PYHKIUU OCIIKOB.
CtpoeHne HYKJICOTHAOB U CTPYKTypa nonauaykineotuaasix neneii JJHK u PHK, AT®.

3. | Bupycs u 6akrepuodaru. Hexiierounoe crpoeHue, )KU3HEHHBIH UK U €T0 3aBUCUMOCTH OT
KJIETOYHBIX (OPM XKU3HH. BUpychl — B030yauTeny MHPEKIIMOHHBIX 3a00JICBaHMIA; IOHATHE 00
oHkoBHpycax. Bupyc ummyHnonedunura uenosexa (BUY). [podunakrtuka BUY-undeximu.

6

JlabopaTopHbie paboThHI

HE TIPETYCMOTPEHBI

[TpakTHueckue 3aHATUSL
HabmntoneHune K1eTok pacTeHUH U AKHUBOTHBIX [10JI MUKPOCKOIIOM HA TOTOBBIX
MHKpOIIpenaparax U ux ONHCAHKE

2

KontponbHbie paboThl

HE IPEAYCMOTPEHBI




CamocTosiTenbHas paboTa 00yJaromuXCs: 1
Hoxnanel «CtpykTypa u Ouosnorunueckue GyHKIHMU OelIKoBy», «VIcTopus W pa3BUTHE 3HAHHUHA
0 KIJIETKE»

Tema 3.3. Opranm3m | Conep:kanue y4e0HOro marepuajia 4

1. | Opranmsm — enmHOe memoe. MHorooOpasue opranm3sMoB. OOMEH BEIIECTBOM W DHEpPrHUEH ¢
OKpY’Kalolel cpel1oi Kak He0OXOAUMOE YCIOBHE CYLIECTBOBAHUS JKUBBIX CUCTEM.
CrocoOHOCTP K CaMOBOCIIPOM3BEICHUIO — OJIHA M3 OCHOBHBIX OCOOEHHOCTEH IKHBBIX
opraHu3moB. JleJeHne KJIETKHM — OCHOBA POCTa, Pa3BUTHS M Pa3MHOXEHHS OpPraHU3MOB.
Becnonoe pasmuoxkenue. [1onoBoil npouece 1 noynoBoe pazMHokeHHE. OII0I0TBOPEHUE, €T0
Omornormueckoe 3HaveHue. lloHsTHe 00 WHAMBHIyadhbHOM (OHTOTEHE3), SMOPHOHAIHEHOM
(3MOpHOreHe3) U MOCTIMOPUOHAJILHOM Pa3BUTHH.

2. | Ilpenmer, 3agaun 1 METOABI CEEKUMU. | eHeTUUECKHE 3aKOHOMEPHOCTHU celieKInH. YueHue H.
W. BaBunoBa o0 TmeHTpax MHOTooOpasusi W TIPOMCXOXKACHHUS KYJIBTYPHBIX PAaCTEHHI.
BI/IOTCXHOJ’IOI‘I/ISI, €C NOCTHIKCHUS, IICPCIICKTHUBLI PA3BUTH.

JlaGoparopHsie paboThI

HE TIPeayCMOTPEHBI

[IpakTuueckue 3aHATUSL
Pemienue aneMeHTapHbIX TEHETUYECKUX 3a/1a4.

2

KonTposbHbie paboThl

HE TIPeAyCMOTPEHBI

CamocTrosiTennpHasi paboTa 00y4YaromuXCs:

HE MPeayCMOTpEeHa

Tema 3.4. Bun Conep:kanne yueGHOro MaTepuaJa 4
1. | OBomounoHHAas TEOpUsl U €€ Poiib B (OPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTuHbI Mupa. Bug, ero kpurepuu. Ilonyianus kak CTpyKTypHas €IMHNALA BUJIA U 3BOJIIOLIHMH.
Cunrernueckas Teopust 3Boitoruu (CTD). [IBwKyIine CHUIIBI 3BOJIONUH B COOTBETCTBUU C
CTO.
2 | I'unoTe3sl NpOUCXOXKACHUS XU3HHU. Y CIOKHEHHE >KUBBIX OPraHM3MOB Ha 3emile B Ipolecce
IBOJIIONMH. AHTpPOIOTEHE3 W €ro 3aKOHOMEPHOCTH. JlokazaTelbCTBa pOJCTBA YeNOBEKa C
MJIEKOIIMTAIOIIUMH JKUBOTHBIMH. OKOJIOTHYECKHE (DAaKTOPBI aHTPOIOreHe3a: YCIOKHEHHE
MOIMYJISIIMOHHOM CTPYKTYPBI BUAA, U3TOTOBJICHUE OPYAUN TPYyHAa, Iepexo] OT paCTUTEIBHOIO K
CMCHIAHHOMY THUITY NWUTaHWA, UCIIOJIB30BAHHUE OI'Hs. TlossBneHMEe MBICIIMTETBHOMN ACATCIIBHOCTU
Y WICHOPA3AeJIbHOM peun. [IpoucxoxaeHe YEN0BEUECKHX pac.
JlaGopatopHsbie paboThI HE MPEyCMOTPEHBI
[IpakTHyeckue 3aHATHUs HE MPETyCMOTPEHBI
KonTponbHbie paboThl HE IPEAYCMOTPEHBI
CamocrosTenbHast paboTa 00yJIaroIIIXCs: 2
[ToaroroBuTh npe3eHTannio «CoBpeMeHHbIE B3IJISAIbl HA OMOJIOTHYECKYIO DBOJOIIHION
Tema 3.5. Conep:xxanue yueOHOro MaTepuaJia 6




DKOCUCTEMBI

1. | llpeaqmeT u 3a7a9n SKOJNOTHW: YY€HHE 00 3KOJOTHUYECKHX (paKkTopaxX, YIeHHE O COOOIEecTBax
OpraHu3MOB, YIeHHE 0 Orochepe.

2. DKOJIOTHYECKHE q)aKTOpI)I, 0COOEHHOCTH HX BO3I[61710TBI/ISI. DKoJIoruyecKas XapaKTCpUCTHKA
BHaA. ITousiTue 00 HKOJOTHMYECKUX CHCTEMaX. L[CHI/I nuTaHusd, TpO(bI/I‘lCCKI/IC YPOBHHU.
BI/IOFCOI_ICHOS KaK OKOCHCTCMA.

3. | buocdepa — rmobansHas sxocuctema. Yuenne B. M. Bepuaackoro o 6uocdepe. Poib KUBBIX
opranu3mMoB B Ouocgepe. buomacca. bruonoruueckuii KpyroBopot (Ha IpUMeEpe KpPyroBOpoTa
yraepoaa). OCHOBHBIC HampaBJICHUS BO3JCHCTBUS denoBeka Ha Omocdepy. TpaHcdopmarus
©CTECTBEHHBIX PKOJOTHIECKUX crcTeM. OCOOCHHOCTH arpodKOCHCTEM (arpoIleHO30B).

JlaboparopHsie pabOTHI

HE MPeyCMOTPEHBI

[IpakTrueckue 3aHATUSA

He TPeayCMOTPEHBI

KonTponbHbIe paboTh

HE MPeyCMOTPEHBI

CaMocTosTeNbHas paboTa 00yYaroIIMXCs: 2
Joknan «bronornyeckuii KpyroBopor
PabGora Hag MHAMBHUYATBHBIMH IPOCKTAMM: 34

Tembl HHAMBHAYAIbHBIX IPOCKTOB:

Pu3Kka U My3bIKaJIbHOE UCKYCCTBO

[IBeTomy3bIKa

®usuka B COBPEMEHHOM LIMPKE

HaHoTexHOomorus kak NpuOpUTETHOE HAIIPaBJICHUE Pa3BUTHE HAyKH U TPOU3BOACTBA B Poccuiickoit denepanumu.
YcerpaneHue KECTKOCTH BOABI Ha IIPOMBIIUICHHBIX IPEATPUATUSAX.

OxpaHa OKpy>Karolei cpepl OT XUMUYECKOT0 3arpsiI3HEHUS.

CpencTBa rUrneHbl Ha OCHOBE KHUCIOPOJACOAEPKALIUX OPraHUYECKUX COEANHEHUN.

HexBatka nposoBosibcTBUS Kak Tiio0anbHast mpoOsieMa YeJloBeYecTBa U IMYTHU €€ pelIeHHUs.

HeduuuT Oenka B MUILEBBIX MPOIYKTAX U €ro MPEoA0JIEHHE B paMKax IJ100abHON MPO10BOJIBCTBEHHON IPOTrPaMMBI.
CoBpeMeHHBIE B3IIsbl HA MPOUCXOKICHUE YEJIOBEKA: CTOJIKHOBEHHE MHEHMIA.

Hroro
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3. YCJI0OBUSA PEAJIMBALIUUA ITPOT'PAMMBI INCHUAITIJINHBI

3.1. TpeOoBaHusi K MUHUMAJbHOMY MATEPUAJTBLHO-TEXHUYECKOMY 00eCIe4eHUI0

Peanuzanust mnporpaMmbl  JUCHUIUIMHBL  TpeOyeT Hajauuus ydyeOHOro KaOuHeTa
T'YMaHUTAPHBIX U COLMAIBHO-A)KOHOMUYECKUX JTUCHIUTLITUH

O6opynoBanue yueOHOro kabUHeTa:

- I0CAI0YHBIE MECTa M0 KOJUYECTBY CTYIACHTOB;

- pabouee MecTo mperoaaBaTes;

- KOMIUICKT Y4eOHO-HATJISITHBIX TTOCOOHI 10 €CTECTBO3HAHMIO;

- HaTJIAIHbIE TTOCOOUS (KOMILUIEKThI YU4EeOHBIX TaOJIUII, IJIAKaTOB, TOPTPETHI BBIAAIOIIMXCS
YYEHBIX B 00JIaCTH €CTECTBO3HAHUS U T. 11.);

- KOMIUIEKT 3JIEKTPOCHA0KEHH S KAOMHETa;

- TEXHUYCCKHE CPEICTBA OOyUCHNS,

- ISMOHCTPAIIMOHHOE 000pyI0BaHKe (OOIIETo Ha3HAYEHUS U TeMaTHYECKHe HaOOpHhI);

- mabopaTopHoe 0b6opyaoBaHue (001Iero Ha3HAYCHUS U TeMAaTHYEeCKUEe HAOOPhI, B TOM
YHUCJIe IS TOCTAHOBKU JIGMOHCTPAIIMOHHOTO M YUSHHYECKOTO SKCIIEPUMEHTA, PEaKTUBHI);
- CTaTUYECKUE, TMHAMUYECKHE, ICMOHCTPAIIMOHHBIC U Pa3IaTOUYHbIC MOJICIIH, BKIIIOYAs
HaTypaJbHbIC O0OBEKTHI;

- KOMILIEKT TEXHHYECKOM JOKYMEHTAllUM, B TOM YHCJIE ITAacCTIOpTa Ha CPe/ICTBA OOyUCHUS,
WHCTPYKITUH TI0 UX UCTIOJIb30BAaHUIO U TEXHUKE OC30TTaCHOCTH

- KOMIUTIEKT Y4eOHO-METOANYECKON TOKyMEHTAITUH.

- OubnroTeyHsbI GoH.

TexHuueckue cpeacTra 00yyeHus:

- KOMITBIOTEPBI, IPUHTEP, CKAHEP, MOJICM;

MPOEKTOp,  TUIOTTEP,  JMIICH3UOHHOE  MPOTpaMMHOE  oOecredeHue  OOIIero
poeCCHOHAIBHOTO HA3HAYCHUS;
- BUJICO(IITBMBI, PE3CHTAITUH.

3.2. UudopmanuonHoe odecrevyeHue 00yueHus (repedeHb peKOMEHIYEMbIX Y4eOHbIX
u3nanui, THTepHeT-pecypcoB, NOMOTHUTEILHON JTUTEPATYPHI)

OCHOBHBIC HCTOYHHUKH:
Jlnst oOyyarommxcst

1. Bansuckuii, C. U. EcrecTBO3HaHME : YIEOHHMK M IIPAKTHKYM JUISl CPETHETO TPOPECCHOHATEHOTO
obpazoBanus / C. . Bansuckuit. — Mocksa : U3natenscto FOpaiit, 2023. — 367 c.
2. EctecTBO3HaHME : y4eOHHK A1 cpeaHero nmpodeccrnonansHoro oopazosanus / B. H. JlaBpunenko [u
np.] ; mox penakiueit B. H. JlaBpunenko. — 5-e u3a., nepepad. u non. — Mocksa : M3naTenscTBo
FOpaiit, 2023. — 462 c.



JlonotHUTE IbHbIE HCTOYHUKH:
Jlns mpenonasarenei

®enepanbHbiii 3ak0oH oT 29.12.2012 No 273-®3 «0O6 obOpa3zoBanuu B Poccuiickoi
Oenepauuny.

[Ipukaz MunuctepctBa oOpa3zoBanus u Hayku PO ot 17.05.2017 Ne 413 «OO0
YTBEPXKJICHUH (PeAepalibHOTO rOCYJapCTBEHHOTO 00pa30BaTELHOTIO CTaHJIapTa CPEIHETO
(moJiHOT0) 00IIIETO 00PA30BAHUSY.

[Ipuka3z MunuctepctBa oOpazoBanusi U Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHuu
u3MmeHeHuil B [Ipuka3z MunucrepctBa oOpazoBanus U Hayku Poccuiickoit deneparuu ot
17.05.2012 Ne 413 «O06  yTBepxkIeHUH  (PeAepaTbHOTO  TOCYJapCTBEHHOIO
00pa30BaTEIbHOIO CTaHAAPTa CPEIHETO (TIOJIHOT0) OOIIEro 00pa30BaAHUS.

[Tucemo J[lemaprameHTa rocyJapCTBEHHOM NOJUTUKU B cdepe MOArOTOBKH padOdMX
kagpoB u IO MunucrepctBa oOpazoBanuss u Hayku P® ot 17.03.2015 Ne 06-259
«PexomMeHaanmMu 1Mo opraHu3aliy NOJIy4eHHs] CPeIHEro o01ero oopa3oBaHus B Mpeaenax
OCBOEHHUSI 00pa3oBaTEeIbHBIX MPOrpamMM CpeaHEro npodecCHoHaIBLHOTO 00pa3oBaHUs Ha
0aze OCHOBHOrO oOmEero oOpa3oBaHus C YyudyeToM TpeboBaHMl  (eneparbHBIX
rOCyJapCTBEHHBIX O00Opa30BaTENbHBIX CTAHJAPTOB M IOJy4yaeMoOW Mpodeccuu Win
CHEIHMAIBHOCTU CPEIHEro Mpo(heCcCHOHATBEHOTO 00pa30BaHusD».

HNuTepHeT — pecypcsl

www. class-fizika. nard. ru («KnaccHast qocka asist 110003HATEBHBIX).

www. physiks. nad/ ru («®@u3uka B aHUMALIUSIX»).

www. interneturok. ru («Buaeoypoku o npeamMeraM MIKOJIbHON MTPOrpamMMbD»).

www. chemistry-chemists. com/ index. html (31nexTpoHHBIN KypHaT « XUMHKH U XUMHUS).
www. pvg. mk. ru (onmumnuana «I[lokopu BopoOseBbI ropbI»).

www. hemi. wallst. ru («Xumus. O6pa3zoBaTeNbHBINA CAUT IJI IKOJILHUKOB) ).

www. alhimikov. net (O6pa3oBaTenbHbIN CAUT AJI IIKOJIBHUKOB).

www. chem. msu. su (3nekTpoHHast OMOIMOTEKA O XUMUH).

www. hvsh. ru (kypHan «Xumus B IIIKOJIE» ).

www. hij. ru (KypHaT « XUMHUSI 1 )KUZHBY).

www. biology. asvu. ru (Bcs 6uonorusi. CoBpemeHHast OM0oJI0THs, CTaThH, HOBOCTH,
oubmuoTexa).

www. window. edu. ru/ window (Enunoe okHO mocTyma Kk o0pa3oBaTeIbHBIM pecypcam
HuTtepHeTa mo 6uoorun).






4. KOHTPOJIb U OLHEHKA PE3YJbBTATOB OCBOEHUA
JANCHUIIJIMHBI ECTECTBO3HAHUE

Pe3yabTarhl 00y4eHust
(ocBOCHHBIE YMeHMS, YCBOCHHbIE
3HAHUA)

@DopMbI U METObI KOHTPOJISI M
OLIEHKH Pe3yJbTATOB 00y4YeHusI

3HaHU:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM
0 1ICJIOCTHOM COBPEMEHHOMU
€CTECTBEHHOHAYYHON KapTUHE MHPA,
MPUPOJIE KAK €IWHOW LIEJOCTHOU
CHUCTEME, B3aHMOCBSI3M UECJIOBEKA,
IPUPOABI U oO1LIeCTBa,
MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTabdax Becenennon

3HAaHMSIMH O Hamboyiee BaKHBIX
OTKPBITHAX )51 JOCTHIKCHHAX B
o0iacTn CCTCCTBO3HAHM,
ITOBJIMABIIINX Ha 9BOJIIOITHUIO
HpCIICTaBHCHHﬁ 0 IIpHupoJac, Ha
Pa3BUTHC TCXHUKH U TEXHOJIOT UM

YMEHHS TPHUMEHSATh €CTECTBEHHO-
Hay4YHbIE 3HAHUSA I OOBSICHEHUS
OKPYXKAIOIINX SBJICHUH, COXPAHCHHS
310POBbBS, oOecrieueHus
0€30IacHOCTH KH3HCACITSIBHOCTH,
OEepeXHOT0 OTHOILUEHUS K MPHUPOJE,
paIMOHAIEHOTO
MPUPOJIONIONB30BAHUS, A  TaKXKe
BBITIOJTHEHUST ~ POJIM  TPAMOTHOTO
norpedurens

c(hOpPMHUPOBAHHOCThH TPEJCTABICHUN
O HAyYHOM METOJIC¢  ITO3HAHUS
IPHUPOJIBI W CPEJICTBAX HU3YYCHHUS
Meramupa, MaKpoMHpa u
MHUKPOMHpA; BJIQJCHHUE IPHEMaMH
CCTECTBCHHO-HAYYHBIX HAOJIIOCHHMIA,
OIBITOB, HCCICAOBAHUNA M OICHKH
JIOCTOBEPHOCTH TIOJTYYCHHBIX
pe3yJIbTaToB

BJI1aACHUC MOHSITUNHBIM arraparom
CCTCCTBCHHBIX HAYK, ITO3BOJIAIOIIMM

(GpOHTANIBHBIN OMPOC

TECTUPOBAHUE

YCTHBIN OIIPOC

HHI[HBHI[y&HBHBIﬁ O1IpocC

TECTUPOBAHUE




MO3HAaBaTb MHUpP, YyYacTBOBAaTb B
JTIACKYCCHSIX o €CTECTBEHHO-
HAay4YHBIM BOIIPOCaM, MCIIOJIb30BATh
pa3TUYHBIC UCTOYHUKHA WH(POPMAITUN
JUISt MOJATOTOBKH COOCTBEHHBIX
paboT, KPUTHYECKH OTHOCUTHCA K
coobmenusim CMMU, coxpepxkamum
Hay4YHYI0 HH(POPMAITUIO

YMEHUS  NOHMMaTh  3HAYUMOCTb
€CTECTBEHHO-HAYYHOIO 3HaHUs MJIs
Ka)XJ0ro YeJoBeKa HE3aBUCHMO OT
ero podeccCuoHATIbHON
NEeATEIbHOCTH, pa3nuvarh (PakTel U
OLICHKM, CpaBHUBAaTh OLEHOYHBIE
BBIBOJIBI, BHIETh UX CBSI3b C
KpUTEpUSMU  OIICHOK H  CBS3b
KPUTEPUEB c OIIPEICIICHHOU
CUCTEMOU LIECHHOCTEN

WHJUBUAYJIBHBIA OIIPOC

M TOroBbIid KOHTPOJIb

nuddepeHIMpOBaHHbBIN 3a4ET




Ipuioxenue 1
OO0s3arenpHOe

XAPAKTEPUCTHUKA OCHOBHbBIX BUJAOB JEATEJIBHOCTH CTYJAEHTOB

Conep:xkanue
00y4eHuUs

XapakTepuCTHKA OCHOBHBIX BHJI0B Y4€OHOM 1eATEIbHOCTH
CTYJCHTOB
(Ha ypoBHE Y4eOHBIX JeiiCTBHH)

duszuka

Bsenenue

Pa3BuTHe crnocoOHOCTEH SICHO M TOYHO M3JaraTh CBOM MBICIH,
JIOTUYECKHA 0OOCHOBBIBATH CBOIO TOUKY 3PEHHUSI, BOCIPUHUMATH U
aHAJIM3UPOBaTh MHEHHUA COOECETHUKOB, IpU3HABas IPaBO
JIPYTOro 4eJ0BEKAa HAa UHOE MHEHHE.

[IpuBeneHne mNpPUMEPOB BIUSHUS OTKPHITMA B (U3MKE Ha
IIPOTPECC B TEXHUKE U TEXHOJIOTHUH IPOU3BOACTBA

Mexanunka

Kunemartuka

O3HakoMJIEHHE CO CIOCOOaMH  OIMUCAHUA MEXaHUYECKOTO
JNBH)KEHUSI, OCHOBHOM 3aJjaueil MEXaHUKU. M3yueHrne OCHOBHBIX
(bu3NUeCKUX BEJIMYMH KUHEMATUKH: TEPEMEIICHHs, CKOPOCTH,
YCKOPEHHS.

HaOntonenne OTHOCHUTETBHOCTH MEXAaHWYECKOTO JIBMXKCHUS.
@opMyIHPOBAHUE 3aKOHA CIIOKEHUSI CKOPOCTEH.

UccnenoBanue paBHOYCKOPEHHOTO MPSMOJUHEHHOTO JBUKECHUS
(Ha Tpumepe CBOOOJHOTO TAaJEHUS TeJI) W PABHOMEPHOIO
JBUKEHUS TEJIa IO OKPY>KHOCTH.

[ToHumanue cMbICIa OCHOBHBIX  (PUBMYECKUX  BEJIMYUH,
XapakTepU3ylolIMX  PaBHOMEPHOE  JABWKEHHE  Tela MO0
OKPY>KHOCTH

JIlnHamMuka

ITonumanue cMmbIcIa TakuX (PU3MYECKUX MOJECNICH, Kak
MarepuagbHas TOYKA, UHEPLUUAIbHAS CUCTEMA OTCYETA.
N3mepenne macchl Tena pa3iudHbIMU criocobamu. M3mepenue
CWJI B3aUMOJICUCTBUS TeJl. BbIUKCIIEHUWE 3HAYEHUS YCKOPECHUS
T€JI 110 U3BECTHBIM 3HAYCHUSIM JICMCTBYIOIINUX CHJI M MacC TEJl.
YMeHue pasznuuarh CHIIy TsDKECTH W Bec Tena. OObsACHEHuEe u
MPUBEACHUE TPUMEPOB SIBJICHUSI HEBECOMOCTH.

[IpumeHeHrne OCHOBHBIX MOHATUH, (HOPMYJT U 3aKOHOB TUHAMUKHU
K PELICHUIO 33/1a4

3aKOHBI
COXpaHCHHS B
MEXAHHUKE

OObsicHEHHME PEaKTUBHOI'O JBIIKCHHMS Ha OCHOBE 3aKOHa
coxpaHeHHs wuMIlyjbca. [IpuMeHeHue 3aKkoHa COXpaHEHHs
VMITYJIbCA JUUISI BBIYMCIIEHUSI U3MEHEHUN CKOPOCTEW TEJ MPHU UX
B3aMMOJICHCTBHUSIX.

Brruucnenue paboTel CHIT U U3MEHEHUS KHHETHYECKOW SHEPTHH
Tejna. BpluncieHWe  NMOTEHIMAdbHOW  DHEPIrUM  Tel B
TPaBUTAIIMOHHOM TIOJIE.




XapakTepucTruKa MPOU3BOAUTENBHOCTH MAIIMH U JBUTATENEN C
HCIIOJIb30BAaHNEM MOHATHUS MOLTHOCTH

OcHOBBI MOJIEKYJISIPHOW (DU3UKH U TEPMOJIMHAMHUKHI

MonexynspHas @opMyTUpOBaHWE OCHOBHBIX  IOJOXCHHA  MOJICKYJISPHO-

¢dusnka KAHETUYECKOW  TCOpUH.  BhIMONHEHWE  3KCIEPUMEHTOB,
CITyKaIuX 00OCHOBaHHWEM  MOJIEKYJIAPHO-KHHETHUECKOM
Teopuu. HaOmiogeHne OpOyHOBCKOTO IIBIDKEHHUS W SIBJICHHS
muddy3um.

OHpGI[CJICHHe [mapaMCTpOB BCIICCTBA B F33006p33HOM
COCTOSIHMHM Ha OCHOBAHHM YPABHCHHUA COCTOSAHUSA HACAJIBHOTO

rasa.
[IpencraBienne B BHUiE Tpaduka H30XOPHOTO, U300apHOrO U
M30TEPMHUYECKOTO ITPOIIECCOB. Brruncnenne CpenHen

KUHETUYECKON JHEPruy TEIUIOBOTO JBWXKEHHS MOJIEKYJ 10
W3BECTHOM TEMIIEpATypEe BENIECTBA.
H3mepenue BlIaXHOCTH BO31yXa

Tepmoaunamuka OKCIEPUMEHTAIBHOE ~ HMCCIIEIOBAHUE  TEIUIOBBIX  CBOMCTB
BeniecTBa. Pacyer KoiuyecTBa TEIUIOTHI, HEOOXOAMMOIO MJist
OCYILIECTBJICHUS IIpOLiECCa MPEBPALLECHUS BEUIECTBA U3 OJHOTO
arperaTHoro COCTOSHUSA B IPYyToOe.

Pacuer wu3MeHeHMsT BHYTpPEHHEW OSHEpPruM Tei, padoThl U
NEPENAHHOTO KOJMYECTBA TEIUIOTHI HAa OCHOBAHMM IIEPBOTO
3aKOHA TEPMOJUHAMHUKHU.

OObsicHEeHUE NPUHIIMIOB JICWCTBHS TEIMJIOBBIX MAILIMH

OCHOBBI YIEKTPOANHAMHUKHU

DNeKTpocTaThKa Brlunciienre cuil B3aMMOJCUCTBHUSI TOYEUHBIX JJIEKTPUUYECKHUX
3apsJI0B.

BrliunciieHre HanpssKeHHOCTH W MOTEHIMAla 3JIEKTPHUYECKOTO
MOJIsI OJTHOTO U HECKOJIBKMX TOYEYHBIX 3aps/IOB.

N3Mepenne pa3HOCTH NOTEHIUATIOB.

[IpuBeneHue NOpPUMEPOB MPOBOJHUKOB, JHAJIEKTPUKOB U
KOHJIEHCATOPOB.

HaOntonenue sBJIEHUS DIEKTPOCTATUYECKOM MHAYKIUU U
SBJICHUS  TOJIApU3AlMU  JUDJICKTPUKA, HAXOJAIIErocs B
AIEKTPUUECKOM MOJIe

[TocTostHHBIN TOK N3mepenne MomHoCTH 3ekTpuueckoro Toka. M3mepenne 3]1C
Y BHYTPEHHETO COMPOTUBJICHUSI HCTOYHUKA TOKA.

COop ¥ wuCHBITAaHUE DJJICKTPUYECKUX IEMEed C Pa3IUIHBIM
COEAMHEHUEM MPOBOJIHUKOB, PACYET UX MAPAMETPOB

MarsuTHoe moJje Habmronerne nmeMcTBUS MarHUTHOTO TIOJISI HAa MPOBOIHUK C
TOKOM, KAPTUHOK MAarHUTHBIX IMOJICH.

@opMyJIMpOBaHWE IIPaBWJIa JIEBOM PYKU I OIPEACIECHUs
HaInpaBJICHUS CUJIbI AMIiepa.

Beruncnenue cui, AEWCTBYIONIMX HA MPOBOJHUK C TOKOM B




MAarHUTHOM rnoJje, o0bscHEHUE NPUHIMIIA  JEUCTBUSA
3JIEKTPOABUTATEIS.
HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOW WHTYKIIUH

Kosie0aHus 1 BOJIHBI

MexaHn4ueckue [IpuBenenue MIPUMEPOB KoJ1e0aTeIbHBIX JIBHKCHUH.
KoJIcOaHus U HccaenoBanue 3aBUCHUMOCTH nepuoja KoneOaHui
BOJIHBI MaTE€MaTHYECKOro MasATHHMKA OT €ro JUIMHBI, MAacChl H
aMIUTATYbI KosteOanuit. OrpeeneHne yCKOpeHusl
CBOOOIHOTO ITaJCHHUS C IIOMOIIBIO MATEMATHYECKOI0 MasITHHUKA.
Habmonenne konebanmii 3Bydamiero Tena. [IpuBenenue
3HAYEHHUSI CKOPOCTH PACHpPOCTPAHEHUS 3BYKA B Pa3JIMYHBIX
cpenax.
YMenue o0bSICHATH UCIIOJIb30BaHNE YIbTPa3ByKa B MEAUITUHE
OnextpomaruutHele | HabmoneHne ocumuiorpaMm rapMOHUYECKHX KOJIEOAHUN CHIIBI

KOJICOAHUS U BOJIHBI

TOKa B TICTIH.
OObsicHeHHE  MpeBpallleHUusT  JHEPTUd B HJICATBHOM
K0J1e0aTeIbHOM KOHTYPE.

N3yuenue ycTpoiicTBa U MpUHIIMIA ISUCTBUS TpaHchopmaTopa.
AHanmu3 cxXembl TMepefayd  JJIEKTPOIHEpPTHuH Ha  OoJbIue
paccTostHuSI.

[IpuBenenue mnpUMEPOB BHUAOB PATUOCBSI3U. 3HAKOMCTBO C
YCTPONCTBAMH, BXO/ISIIIIAMH B CUCTEMY PAJTHOCBSI3H.
OO0cyxaeHue 0cOOCHHOCTEHN pacnpOoCTpaHEeHUs PaIMOBOJIH

CBeTOBBIE BOJIHBI

[IpuMeHeHre Ha PAKTUKE 3aKOHOB OTPAKEHMS U MPETOMIICHUS
CBEeTa Npu penieHuu 3anad. Habmroaenue sisnenus nudpaxkium u
JTUCIIEPCHH CBETA.

YMeHue cTpouTh U300PAKEHUS TPEIMETOB, JaBAEMbIE JIMH3AMH.
Pacuer onTrueckor CUIIbl JIMH3bI

DneMeHThI KBAaHTOBOM (hU3HUKHU

KBanTOBEBIE
CBOICTBA CBETA

Hab6nronenue (OTORIEKTPUIECKOTO s dexra. Pacuer
MAaKCHUMaJIbHOW KHWHETUYECKOM DJHEPruy DJIEKTPOHOB IIPHU

dboTordhdexre

dusuka atroma

®opmynrpoBaHue noctyjatoB bopa. Habmonenue nuneituaroro
Y HEMIPEPBIBHOTO CIIEKTPOB.

Pacder wactoThl W JIMHBI BOJIHBI HCIIyCKa€MOTO CBETa IIpHU
IEPEXOAEC aTOMa M3 OJHOIO CTALMOHAPHOTO COCTOSHHS B

IpyTOE.
OObsicHEeHUE IPUHIINIA ICHCTBHS Jiazepa

dus3uka aTOMHOT'O
saapa u
3JIEMEHTAPHBIX
YaCTHII

HaGnronenue TtpekoB anbda-gacTul] B Kamepe BuibcoHa.
Peructpauus sAnepHbIX U3JIYYEHHM C TOMOIIBIO CUYETUHKA
[eiirepa.

Pacuer sHeprum cBA3M aTOMHBIX SAEP.

[ToHumMaHue LIEHHOCTH HAy4YHOro IO3HAHHWS MHUpa HE BOOOIIE
JUISL YeJIOBEUeCTBa B IIEJIOM, a JUIS KaXXJ0To OOydYarolmierocs
JIMYHO, IICHHOCTH OBJIAJICHUS METOAOM HAay4YHOI'O MO3HAHUS JJIsi




JIOCTHKEHUS JIF000M

ACATCIBHOCTHU

ycmexa B BUJIE  NPAKTUYECKOU

Bcenennas v €€ 3BONIOINA

Crpoenue u OO0BsicHeHHE MOJCIH paciupsronieics Beenennon
pa3BUTHE
BCEJICHHOM
[Ipoucxoxaenue Habmronenue 3Be3n, JIyHBI U IJIaHET B TEJIECKOIL.
COJTHEYHOM HaOmronenre CoJTHEUHBIX IIATEH ¢ MOMOIIBIO TEJIECKOIIa
CHUCTEMBI
Xumusa
BBenenue PackpeiTHe BKIaga XMuMHUYECKOW KAPTUHBI MUPA B €AUHYIO
€CTECTBEHHO-HAYYHYIO KAPTUHY MUPA.
XapakTepuCTUKa XUMHM KaK  IPOU3BOJMUTEIBLHONW  CHJIBI
oO1ecTna
Baxwueiimnme YMeHue J1arb ONPENEICHUE U ONEPUPOBATH CIEAYIOIIAMU
XUMHUYECKUEC XUMHUYECKUMHU  TIOHSATHSIMH:  «BEIIECTBO»,  «XUMHUYCECKUMI
MMOHSTHUS BJIEMEHT», «aTOM», «MOJIEKYJa», «OTHOCHUTEIIbHbIE aTOMHAs U

MOJIEKYJIIPHAsl MacChbl», «UOH», «AJJIOTPONIUS», «H3OTOIBD),
«XUMHYECKast CBA3bY, «AIEKTPOOTPULIATEIHHOCTDY,
«BAJICHTHOCTBY, «CTEIIEHb OKUCIECHU», KMOJIbY, «MOJIIpHas
Macca», «MOJISIPHBIH  00BbEM  ra3000pa3HBIX  BELIECTBY,
«BEILIECTBA MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS»,
«pacTBOPBD, «QIEKTPOJIAT " HEDJIEKTPOJIUTY,
«QNEKTPOJIUTHUYECKAs  JHUCCOLMALINY, «OKUCIIUTEID U
BOCCTAHOBUTEIBY, «OKHCIEHUE U BOCCTAHOBJIIEHHUE», «CKOPOCTH
XUMUYECKON peakuumny, «XUMHYECKOE paBHOBECHEY,
«YTJIEpOAHBIN CKEJIET, «(QYHKIMOHAIbHAS rpyImnmnay,
KU30MEPHUSI»

OCHOBHBIE 3aKOHBI
XUMUU

@opMyJIMPOBAHHE 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB U
MOCTOSTHCTBA COCTaBa BEUIECTB. Y CTAHOBJIEHUE TPUYHUHHO-
CIEACTBEHHOM CBSI3U MEXKIY COJCpKaHHMEM OSTHUX 3aKOHOB U
HalMCaHUeM XUMHUYeCKuX (popMyn u ypaBHeHHH. PackpbiTue
dbuznyeckoro cmeiciia cuMmBoMKUA [lepuoauyeckoil TaOIUIIBI
xuMuueckux 3nemMeHToB 1. V1. MenjeneeBa (HoMepoB dJI€MEHTa,
nepuoja, TPYMNMbl) U YCTAaHOBJICHUE NPUYMHHO-CIICACTBEHHON
CBSI3U MEXJIYy CTPOCHHEM aToMa ¢ 3aKOHOMEPHOCTSIMU
MU3MCHECHHSI CBOMCTB 3JIEMEHTOB U OOPa30BAaHHBIX MMH BEIIECTB
B [IEpUOJaX U TPyIIax.

XapakTepuCcTUKa DJJIEMEHTOB MaJlbIX MEPHOJIOB MO  HUX
noJioxkeHuro B [leprnoanueckoi cucreme JI. 1. MenneneeBa

OcHOBHbIE TEOPUU
XUMHH

VY CTaHOBIIEHUE 3aBUCUMOCTH CBOMCTB XMMUYECKUX BEIIECTB OT
CTPOEHHS aTOMOB 00Pa3yIOIIUX UX XUMUYECKUX FTIEMEHTOB.

XapakTepUCTUKa BAXHEUIIMX TUIIOB XUMUYECKUX CBA3EH U
OTHOCHUTEJILHOCTH 3TOW TUNOJOruu. OOBsSCHEHUE 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX COCTAaBA U CTPOCHUS KPUCTAJUIMYECKUX




PELIETOK.

dopMynupOBaHUE OCHOBHBIX MTOJIOKEHU I TEOpUU
3JIEKTPOJIMTUYECKON AUCCOLMALMA U XAPAKTEPUCTUKA B CBETE
3TOM TEOPHUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCJIMHCHUH.

DopMyIUPOBAHUE OCHOBHBIX MOJIOKEHUU TEOPUU XUMHYECKOTO
CTPOEHHUS OPTAHUYECKUX COCTMHEHUM M XapaKTEPUCTUKA B CBETE
3TOW TEOPUM CBOWCTB BAXKHEUIIMX MPEACTABUTEIICH OCHOBHBIX
KJIACCOB OPraHUYECKUX COCIMHEHUM

Baxwueiimue
BEILIECTBA U
MaTepHUabl

XapakTepucTuKa CTPOCHUS aTOMOB M KPUCTAJUIOB M HA 3TOU
OCHOBE — OOMMX QU3NYECKHMX M XUMHYECKHMX CBOICTB
METaJUIOB U HEMETAJUIOB.

XapakTepucTUKa COCTaBa, CTPOCHUS, CBOWMCTB, MOJYUYCHHUS U
MIPUMEHEHUE BAKHEUIIINX HEMETAIIOB.

XapakTepucTuKka COCTaBa, CTPOCHUS U OOIIUX CBOMCTB
BAKHEUIIINX KJIACCOB HEOPTAaHUYECKUX COCTUHEHUN.

Omnmncanue cocraBa M CBOMCTB BaKHEWIINX IPEICTABUTEIICH
OpPraHUYECKUX COCOUHEHMI: METAHOJIa W HTAHOJA, CIOKHBIX
3(UpOB, IKUPOB, MBbUI, KapOOHOBBIX KHCIOT (YKCYCHOM
KHUCIIOTHI), MOHOCaXapHa0B (TTIOKO3BI), JIMCaxapuaoB
(caxapo3sl), TMojucaxapusoB (Kpaxmajia U LEJUTIOJI03bI),
AMUHOKUCIIOT, OEJKOB, HCKYCCTBEHHBIX W CHHTETHYECKHUX
OJIMMEPOB

XUMHYECKUU A3BIK
U CUMBOJIUKA

Ucnonb3oBanue B yueOHOM U TpodheCcCUOHATBLHON NeATeTbHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIMKHU.

Ha3piBaHne M3y4eHHBIX BELIECTB MO TPUBUAIBHON WIH
MEXIyHAPOJHOW HOMEHKIATYPE M OTPAKEHHE COCTAaBa I3THUX
COEIMHEHHI C MMOMOILbI0 XUMHYECKUX (POPMYIL.

OtpaxeHne XUMHUYECKUX MPOLECCOB C MOMOIIBK YpPaBHEHUU
XAMUYECKUX PEAKIINI

XUMHUYECKUE OOBbsicHEHHE CYILIHOCTH XUMHUYECKHAX IPOLECCOB.

peakiuu Kimaccupukanuss XUMHYECKHX  pEakIMi IO  pa3IdyHBIM
MIpU3HAKaM

XUMHUYECKUN BeinioslHEHHE ~ XMMHMYECKOTO  JKCIIEPUMEHTAa B MOJHOM

DKCIIEPUMEHT COOTBETCTBHH C TIPaBUJIAMU TEXHUKH OE30MaCHOCTH.
Habmronenue, ¢uxkcupoBaHue U  ONHUCAHUE PE3YJbTATOB
IIPOBEJACHHOTO YKCIIEPUMEHTA

XuMHUecKas [IpoBenenue CaMOCTOSITEIIBHOI'O MOMCKa XHMHYECKOM

uHpopmarus uHpOpMalIMK C HCMOJB30BAaHUEM PA3JIMYHBIX HCTOYHHUKOB

(Hay4HO-TIOMYJIIPHBIX HW3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB  HHTepHeTa);  HCMOIB30BAaHUE  KOMIIBIOTEPHBIX
TEXHOJIOTHH 151 00pabOTKH U Nepeadn

XUMHUYECKON HMH(OpPMALUA U €€ TMPEACTaBICHHS B Pa3IUYHbBIX
dbopmax

[IpodunsHoe 1

OOBsICHEHHE XUMHUYCCKHUX HBHCHHﬁ, MMPOUCXOJAIINUX B IMIPHUPOJEC,




po(hecCHOHATBEHO

OBITY U Ha MPOU3BOJICTBE.

3HAYUMOE CobmoeHne mpaBuil SKOJOTUYECKHM T'PAMOTHOTO TMOBEIEHUS B
coJiepKaHue OKpY’Kalollen cpese.
OueHka BIMSHUSA XHMHYECKOTO 3arpsi3HEHHSI OKpPY Karolleu
Cpelbl Ha OpPraHW3M YEJOBEKA M JIPYTrHUe >KUBBIE OPraHU3MBI.
Cobnronenue mpaBuil 6€30MacHOr0 OOpaIlleHUs C TOPIOYUMHU U
TOKCUYHBIMH BEIIECTBAMHU, JIA0OPATOPHBIM 000PYTI0BAHUEM.
Kpurtnueckas OLICHKA JIOCTOBEPHOCTH XUMHUYECKOM
uH(dOpMaIK, MOCTYNAaoUEH U3 pa3HbIX HCTOYHUKOB
buoJsaorus
buonorus — 3HAKOMCTBO C OOBEKTaMU U3YUEHHS] OMOJIOTUH.
COBOKYTI- Brisinenue ponu 6uonoruu B GopMHUpOBaHUN COBPEMEHHON
HOCTb HAayK O €CTECTBEHHO-HAYYHOM  KApTUHBI MHUpa U  [PAKTUYECKOU
JKUBOU eI TEIIbHOCTH JIIOJIEN

npupoze. Metosl
HAay4YHOTO MTO3HAHUS
B Onooruu

Knerka

3HAKOMCTBO C KJIETOYHOM TEOPHEN CTPOEHUSI OPraHU3MOB.
Ilonydyenne TmpencraBieHUMss O PpOJIUM  OPraHUYECKUX U
HEOPIraHUYECKUX BEILECTB B KIIETKE.

3HaHUE CTPOCHUSI KJIETOK IO pe3yJibTaTaM pabOThl CO CBETOBBIM
MHKPOCKOITOM.

YMeHHE ONUCHIBATH MUKPOIPENApPaThl KIETOK PACTEHUHU.
YMeHne CpaBHUBATh CTPOCHHUE KIIETOK PACTEHUM M YKUBOTHBIX
110 TOTOBBIM MHKPOINpPENapaTam

Opranuszm

3HaHWe OCHOBHBIX CIIOCOOOB Pa3MHOKEHUSI OPTaHU3MOB, CTAIUN
OHTOT€HE3a Ha MMPUMEPE YETIOBEKA.

3HaHUWE TPUYMH, BbI3BIBAIOIIMX HAPYIIEHUS B Pa3BUTHHU
OPTraHU3MOB.

YMeHHne 1oJb30BaThbCsl TIEHETUYECKOM TEPMHUHOJIOTHEN U
CHMBOJIMKOM, pelIaTh MPOCTENIINE TEHETUYECKUE 3aJaUU.
3HaHMe OCOOEHHOCTEH HACIEACTBEHHON W HEHACJIEICTBEHHOU
M3MEHYHUBOCTU U UX OMOJIOTHYECKOUN POJIM B DBOJIOIUH KUBOTO

Bun

YMeHue aHanM3UpoBaTh W OIEHUBATH Pa3JMYHBIC THIIOTE3bI
POUCXOKICHHUS JKU3HU HA 3eMJIE.

YMeHue mpoBOAMTH ONUCAaHUE OCOOEH OJHOrO BHJA 11O
MOP(OJTOTUYECKOMY KPUTEPHUIO.

Pa3BuTne crmocoOHOCTEH SICHO M TOYHO M3JaraTh CBOM MBICIH,
JIOTHYECKH 0OOCHOBBIBATH CBOIO TOUKY 3pEHUS, BOCTIPUHUMATH U
aHAJIM3UPOBaTh MHEHHsSI COOECeIHHKOB, MpHU3HABas IMpPaBo
JPYroro 4ejoBeKa Ha NHOE MHEHUE.

YMeHnue 10Ka3bIBaTh POACTBO YEIOBEKA M MICKOMUTAIOIIHX,
OOIIHOCTb U PAaBEHCTBO YEJIOBEUECKHX Pac

DKOCHUCTEMBI

3HaHHE OCHOBHBIX YKOJIOTHYECKUX (1)aKTOpOB H UX BJIMAHHA HaA
OpPraHu3MBbl.




3HaHWE OTIMYUTEIBHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB
— arpodKOCHUCTEM.

[Tonyuenue npeacTaBIeHUs O CXeMe SKOCUCTEMBI Ha PUMepe
ouocdepsr.

JleMOHCTpanusi yYMEHHS TIOCTAaHOBKM II€JIed JIeATEeIHLHOCTH,
IUTAaHUPOBAHUE COOCTBEHHOW JEATEIBHOCTH JUIS JOCTHIKEHUS
MIOCTABJICHHBIX IIEJICH, MPEIBHUICHUS BO3MOXKHBIX PE3yJIBTaTOB
OTUX JICHCTBHMM, OpraHU3allMM CAMOKOHTPOJII W  OICHKHU
TIOJTyYCHHBIX PE3yJIbTAaTOB.

OOyueHre COOJIIOJICHUIO TIPaBWJI IIOBEJICHUS B TPUPOJIC,
Oepe)XKHOMY  OTHOIICHHUIO K  OHOJIOTHYECKUM  OOBEeKTaM
(pacTeHUsIM M KUBOTHBIM M HX COOOIIICCTBAM) M IX OXpaHe




