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1. TosicHUTeJIbHAS 3aNTUCKA

[Iporpamma oO1eoOpazoBarenbHOM yueOHOM AucuMIUIMHBL  «EcTecTBO3HaHUE»
npelHa3HayeHa JUisi ~ M3YyYEHUST  €CTECTBO3HAHUSI B MPOQecCHOHATbHBIX
00pa3oBaTe/IbHBIX OpraHM3alUAX, PEATM3YIONMX O00pa3oBaTEIbHYIO MPOrpaMMy
CpEITHETO 001ero oOpa3oBaHusl B npenenax OCBOEHUS OCHOBHOM
npodeccuoHanbHOM obpazoBatensHOM mporpammbl CITIO (OITOIT CIIO) Ha 6ase
OCHOBHOTO 00miero oOpa3oBaHHs, TPU TOATOTOBKE  KBATM(PHUIIMPOBAHHBIX
pabouux, CayXallux, CIeHUAIMCTOB CPETHErO 3BEHA.
[Iporpamma pazpabotana Ha ocHoBe TpeOoBanuii ®I'OC cpenHero oO1IETO
00pa3zoBaHusl, NPEABABIAEMBIX K CTPYKTYpE, COACPKAHUIO U PE3yabTaTaM OCBOCHHUS
yueOHOM aucuuIuiMHbl «EcTecTBO3HaHUE», B COOTBETCTBUU C PexoMeHmanusiMu 1o
OpraHu3allMy TOJY4YeHUs CpPEIHEro oO0IIero oOpa3oBaHUA B TPEAENax OCBOCHHS
oOpa3oBaTebHbBIX MPOTPaMM CpeaHEero npogeccuoHaabHOTO 0OpazoBaHus Ha Oasze
OCHOBHOTO 00111ero 00pazoBanus ¢ yuetoM lIpumepHoit OCHOBHOM 00pa3oBaTenbHOM
MporpamMMbl CPEIHEro o0LIEero 00pa3oBaHus, 0JOOPEHHOM pelieHneM (enepaibHOro
y4€OHO-METOMYECKOr0 00BEAMHEHHUS TI0 O0IIeMy 00pa3oBaHUIO0 (ITPOTOKOJ OT 28
utons 2016 1. Ne 2/16-3).
Conepxanue mporpaMMmbl  «ECTECTBO3HAHME» HANpaBl€HO HA  JIOCTHIKEHHE
CIIENYIOIIMX LIEIIEH:
® OCBOEHHME 3HAHUW O COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTWHE MHUpA U
METOJ1aX €CTECTBEHHBIX HAYK; 3HAKOMCTBO C HauOOJiee BaXHBIMU WIECIMHU U
JOCTH)KEHUSIMA €CTECTBO3HAHUS, OKa3aBIIMMH OTpPENENSIONIee BIMSHUE Ha
Pa3BUTHE TEXHUKHU M TEXHOJOTHIA;
® OBJAJICHUE YMEHUAMHU TPUMEHITh IOJYYEHHbIE 3HAHUA [JJIs1 OOBSICHEHUS
ABJICHUN  OKpPYXarOIIEro MUpa, BOCHIPUATHS uHdopmanuu
€CTECTBEHHOHAYYHOTO M  MNPO(PECCHOHATLHO 3HAUMMOTO  COJEpIKaHUs;
pa3BUTHE WHTEIUIEKTYyaJIbHBIX, TBOPYECKUX CMOCOOHOCTEW M KPUTUUECKOTO
MBIIUICHUS B XOJ€ TPOBEIEHUS MPOCTEHMIINX HCCICAOBaHUN, aHaIu3a
SIBJICHUH, BOCTIPHUSITHS M MHTEPIIPETAIIMH €CTECTBEHHOHAYYHO U HH(MOPMAIIH;
® BOCIIMTaHHE YOEXKJIEHHOCTH B BO3MOKHOCTHU IO3HAHUS 3aKOHHOW MPHUPOAbI
U WCTIOJIb30BaHUSl JOCTWKEHUI €CTECTBEHHBIX HAyK ISl Pa3BUTHS
IUBUJIM3AIIUU U TTOBBIIICHUS Ka4eCTBA KU3HH;
® MPUMCHEHHE  €CTCCTBEHHOHAYyYHBIX 3HaHUW B  MPoeCCHOHAILHOM
JESTEIbHOCTA W TIOBCEIHEBHOW KM3HU IJIsi oOecriedeHHuss Oe30TMacHOCTH
KU3ZHEEATEIbHOCTH; TPAMOTHOTO MCTIOJIb30BaHUSI COBPEMEHHBIX TEXHOJIOTHIA;
OXpaHbl 3/10POBbSI, OKPYKAIOLLEH CPEIbl.



2. O0mas xapakTepucTUKA y4eOHOM TUCUMILTMHbI

EcTecTBO3HaHMe — Hayka O SBJICHUSX M 3akoHax npupoisl. CoBpeMEHHOE
€CTECTBO3HAHUE BKJIIOUAET MHOXECTBO €CTECTBEHHOHAYYHBIX OTpaciied, u3
KOTOpPBIX  Hambojiee BaXHBIMH ABJEIIOTCS (Pm3uka, xumus u Owosiorus. OHO
OXBAaTBHIBACT HMIMPOKHUM CHEKTP BOIMPOCOB O Pa3HOOOpPa3HBIX CBOMCTBaX O0OBEKTOB
OpUpOJbl,  KOTOpPhIE  MOXHO  paccMarpuBaTh  KaKk  €AMHOE  LENOE.
EcTecTBeHHOHAay4YHbIE 3HAHUS, OCHOBAaHHBbIE HA HUX TEXHOJIOTUU (POPMUPYIOT
HOBBIM  00pa3  km3HU. BpICOKOOOpa30BaHHBIM  YEJIOBEK HE  MOXKET
TUCTAHIIUPOBATECS OT (yHIaMEHTAIbHBIX 3HAHWK 00 OKpYXKAIOIEM MHUpE, He
PUCKYs OKa3aThCcsi OECIIOMOILIHBIM B NPOQecCHOHANbHOM JNesTenbHOCTH. JIroboe
MEPCIEKTUBHOE HAaMpaBJieHUE JIEITEIbHOCTH YEJIOBEKAa MPAMO WM KOCBEHHO
CBSI3aHO C HOBOM MaTepHaIbHOW 0a30i W HOBBIMHU TEXHOJIOTHSIMH, M 3HAHHE HX
€CTECTBEHHOHAYUYHOU CYIIIHOCTH — 3aKOH ycTiexa.

EctecTBO3HaHHEe — HeEOThEMJIEMash COCTAaBIIAIONIAs KYJIbTYpbl: OMNpEIeIss
MHUPOBO33PEHUE YEJIOBEKa, OHO MPOHUKAET M B TyMaHUTapHyr cdepy, U B
0OIIIeC TBEHHYIO K3 HbD. PanmoHanbHBIM ~ €CTECTBEHHOHAYYHBIM  METOJ,
copMupoBaBIIHIACS B pamKax €CTECTBEHHBIX HayK, obpazyer
€CTECTBEHHOHAYYHYIO KapTHUHY MHUpa, HEKoe o0pazHo-(umiocodckoe 0000IIeHne
HAy4YHBIX 3HAHWUMU.

OCHOBY €CTECTBO3HAHHUSA TPECTABIsET (PU3MKa — HayKa O MPHUPOJE, U3ydaroiias
HanOoJiee BaKHbIE SIBJICHUSI, 3aKOHBI M CBOICTBA MaTepuaibHOro Mupa. B ¢pusuke
YCTAHABIMBAIOTCS  YHUBEPCAIbHBIE  3aKOHBI,  CIPABEIJIUBOCTb  KOTOPBIX
MOJTBEPXKIACTCI ~ HE  TOJBKO B 3E€MHBIX YCJIOBUSIX U B OKOJIO3EMHBIX
MPOCTPAHCTBAX, HO M BO BCceW BcemenHou. B »>TOoM 3akmouaercd oauH U3
CYILIECTBEHHBIX MPU3HAKOB (PU3UKHU KaK (PyHAAMEHTATIbHON HAYKH.

®du3uka 3aHUMAET 0c000€ MECTO CPEId ECTECTBEHHBIX HAYK, MO3TOMY €€ MPUHATO
CUUTATh JIUJIEPOM €CTECTBO3HAHMSI.

EcTecTBO3HaHME KaK HayKa O SIBJICHUSIX W 3aKOHAX MPHUPOJbI BKIHOYAET TAKKE
OJIHY U3 BOXHEUIIIMX OTPACIEU — XUMHIO.

Xumusi — Hayka O BEIIECTBaX, MX COCTaBe, CTPOCHUH, CBOMCTBAX,
mpoleccax NpPEBpalleHUs, HWCIOJb30BAHUM 3aKOHOB XHMHH B TPAKTHYECKOU
JEATEIbHOCTH JIIOJEH, B CO3/IaHUH HOBBIX MATEPUAIOB.

buonoruss — cocTaBHas YacTh €CTECTBO3HAHMA. DTO Hayka O JKHUBOU
npupojae. OHa W3ydaeT pacTUTENbHbBIN, KUBOTHBIM MUP U YEJIOBEKA, UCTIOJIB3YS
Kak COOCTBEHHbIE METOJIbI, TAK W METOJbl APYTUX HAYK, B YAaCTHOCTH (PH3HKH,
XUMHHM ¥ MaTeMaTUKHW: HAOJIOICHUs, SKCIIEPUMEHTHI, UCCIICAOBAHMUSA C TOMOIIIBIO
CBETOBOTO U 3JIEKTPOHHOIO MHUKPOCKOIA, OOPabOTKYy CTATUCTUYECKUX JAHHBIX
METOJaMUd  MAaTeMaTU4YeCKOW CTaTUCTUKM W Jp. buonorus  BbIABISET
3aKOHOMEPHOCTH, MPUCYIIME KU3HU BO BCEX €€ MPOSIBICHUSIX, B TOM YHCJIe 0OMEH
BEIIECTB, POCT, Pa3MHOXKEHUE, HACIICCTBEHHOCTh, M3MEHUYUBOCTh, IBOJIOIUIO U

Ap.



B nporecce peamm3anuu COJIEpKaHUs yaeOHOM JIACLIUATLITUHBI
«EctecTBO3HaHME» 3HAUMMO W3ydeHHE pazaena «DPu3uka», KOTOPBIM BHOCHUT
CYIIECTBEHHBIM BKJaJ B CHUCTEMY 3HaHHM 00 OKpYyKaroIeM Mupe. DTOT pa3jiel
SABJSIETCS. CUCTEMOOOPa3YIOIIMM JIJIsl JPYTUX Pa3fenoB y4eOHOW JUCUUILIUHBI,
MOCKOJIbKY (DM3UYECKHE 3aKOHBI JIS)KaT B OCHOBE CONIEPXKAHMS KypCOB XUMHUHU H
OMOJIOTHH.

[Ipy ¥3ydyeHuu y4eOHOrO Marepuajia Mo XUMUU U OHMOJIOTUU IIEIecO00pa3HO
aKIEHTUPOBATh BHUMAHUE OOYYAIOIIMXCS HAa J>KU3HEHHO BAXHBIX OOBEKTaX
OpUPOJBl M OpTaHM3ME 4YeloBeka. DTo ruapocdepa, arMochepa u OGuocdepa,
KOTOpPBIE pACCMATPUBAIOTCS C TOYKHU 3PEHHS] XUMUYECKUX COCTABOB U CBOWCTB, UX
3HAYEHMS IS )KU3HEASATEIIbHOCTH JIOAEH, 3TO COAEpKaHUE, OCBEUIAIOIIECE POJIb
BOKHEUIIIMX XUMUYECKUX DJIEMEHTOB B OPraHU3ME YeJI0OBEKa, BOMPOCHI OXPaHbI
3I0POBbsI, TPOMUIAKTUKN 3a00J€BaHUI W BPEIHBIX MPHUBBIYEK, TMOCICACTBUI
W3MEHEHUS CPebl OOMTAHMS YEIOBEKA IS YeJI0OBEUECKOM ITMBUITU3AIIHH.
3amMeTHOE MECTO B COJEp)KaHWM Yy4YeOHOW MUCIUIUIMHBI 3aHUMAET Yy4eOHBIN
Marepuall, He TOJbKO (POPMUPYIONIMIA €CTECTBEHHOHAYYHYIO KapTUHY MHpa y
CTYJIEHTOB, HO M PaCKPBIBAIOIMI MPAKTUYECKOE 3HAYEHUE €CTECTBEHHOHAYYHBIX
3HAaHUM BO BceX cdepax JXKM3HHM COBPEMEHHOTO OOIecCTBa, B TOM YHCIIE B
ryMaHUTapHOM cepe.

B memom ydeOnas mauctmiimHa «EcTecTBo3HaHME», B COAEp)KaHUU KOTOPOW
BEJYIIIMM KOMIIOHEHTOM SIBIISIFOTCSI HAy4YHbIE 3HAHHMS W HAYYHbIE METOBI
MO3HAHUS,  TO3BOJIsIeT  chOpMHUpPOBATH Y  OOYYAIOMIUXCSA  IEIOCTHYIO
€CTECTBEHHOHAYYHYI0 KapTUHY MHUpa, TNPOOYIUTh Y  HHUX  OMOIMOHAIBHO-
IIEHHOCTHOE OTHOIIEHHE K H3y4YaeMOMYy MaTepually, TOTOBHOCTb K BbIOOPY
JICVCTBUI OTIPENEICHHOW HAIPABJICHHOCTH, YMEHUE KPUTUUECKHU OLICHUBATh CBOU
U 9y’>KHE€ ICUCTBUS U TIOCTYTIKH.

HNurerpupoBanHoe COJIEpIKaAHUE y4eOHOMU JACIUTUTHBI MO3BOJIIET
npenogaBaTesiM GU3NKH, XUMUAW U OUOJIOTMH COBMECTHO OPraHHW30BaTh U3yICHHE
€CTECTBO3HAHMS, WCMOJIb3Yysd HMEIOIIMECS YacTHbIE METOAMKU MpPErnoJaBaHus
peaMeTa.

N3yyenune o01meo0Opa3oBaTesibHON Y4eOHOM JUCHUIUIMHBL «ECTeCTBO3ZHAHUE)
3aBepIaeTcsl  TOJBEACHHEM WTOroB B (GOpMe DJK3aMEeHa B paMKax
MIPOMEXYTOYHOM aTTECTAUU CTYJCHTOB.



3. MecTo yueOHOM AUCHUILIUHBI B Y4e0HOM IJIaHe

VYueOnasa nucuurimHa «EcTecTBo3HaHUE)» SBISETCS Y4E€OHBIM TMPEIMETOM IO
BBIOOpY M3 00s3arenbHOM mpenMeTHoM oOnacth «EcTecTBEeHHbIE HayKn»
dI'OC cpemgnero obmiero oopa3oBaHuUs.

B yueOnpIX mmaHax MecTo yueOHOM aucumiuimHbl «EctecTBo3HaHme» — B
cocTaBe 0011e00pa30BaTeIbHbIX Y4€OHBIX NUCUUIUIMH 10 BBIOOPY, (GOPMUPYEMBIX
u3 o0s13arenbHbIX npeaMeTHbIX obnacteir @I'OC cpeanero oOuiero oopasoBaHus,
nns cnermanbHocTH  43.02.15 TloBapckoe u  koHmuTepckoe neno, 38.02.06
®UHAHCHI, COIMATLHO-KOHOMHYIECKOTO npodunst  TpodecCHOHATTLHOTO
oOpa3zoBaHusl.

4. Pe3yabTaThbl 0CBOEHUS YUeOHOM TUCUMILUIUHBI

OcBoeHMe coliepKaHusl Y4eOHOU AUCIUIUIMHBI « ECTeCTBO3HaHUE» 00ecrneuuBaeT
TOCTHKEHHE CTYICHTAMH CJICTYIOIINX PE3yIbTaTOB:

® JIMYHOCTHBIX
- YCTOMYUBBIN UHTEPEC K UICTOPUU U IOCTUKEHUAM B 00JIACTU €CTECTBEHHBIX HaYK,
YyBCTBO I'OPJIOCTH 32 POCCHUICKUE ECTECTBEHHBIE HAYKU;

- TOTOBHOCTh K MPOJOJDKEHUIO OOpa3oBaHMs, TMOBBIIMIEHUIO KBATM(UKAIMU B
n30paHHON TMPOGECCUOHATLHOU JIEATEIbHOCTH C HCIIOJh30BAaHUEM 3HAHUN B
00JIaCTH €CTECTBEHHBIX HAYK;

- 00BEKTUBHOE OCO3HAHME 3HAUMMOCTU KOMIIETEHLMH B 0O0JACTU €CTECTBEHHBIX
HayK /Il 4YeloBeKa M OO0IIECTBA, YMEHHE WKCIOJIb30BaTh TEXHOJIOTUYECKUE
JNOCTIKEHUST B oOjacTh (PU3MKM, XUMUHM, OHOJOTMU Uil  TOBBIIICHUS
COOCTBEHHOTO MHTEIUIEKTYalIbHOTO Pa3BUTHUS B BBIOpAHHOU Mpo(hecCUOHAIBHOM
NESATEIIbHOCTH;

- YMEHHE NPOaHAIM3UPOBATh TEXHOTEHHBbIE TOCJEJACTBUSA [JIsI OKpYXKarouen
cpenbl, OBITOBOM U MPOU3BOICTBEHHOM J1EATEIbHOCTH YEI0BEKa;

- TOTOBHOCTh CaMOCTOSI TEIILHO JOOBIBATH HOBbIE IS cedst
€CTECTBEHHOHAYyYHbIE€ 3HAaHUS C HCIOJIb30BAHUEM JUJIsI 3TOr0 JAOCTYHHBIX
UCTOYHUKOB HH(OpMAIUY;

- yYMEHHME YOpaBJATb CBOEW I[O3HABATEIILHOW [EATENbHOCThIO, MPOBOIUTH
CaMOOLEHKY YPOBHS COOCTBEHHOTO MHTEJJIEKTYaJIbHOT'O pa3BUTHS;

- YMEHHE BBICTpPAWBaTh KOHCTPYKTUBHBIE B3aUMOOTHOIICHHS B KOMaHJAE IO
peIICHUIO 00X 3a/1a4 B 00JIACTH €CTECTBO3HAHUS,

® METanpeIMETHBIX:
- OBJIQJICHUE YMEHUSIMM U HaBBIKAMU Pa3JIMYHBIX BHAOB IO3HABATEILHOU
JEATEIbHOCTH JIJISl U3YYEHUS pa3HbIX CTOPOH OKPY>KAIOIIEr0 ECTECTBEHHOTO MUPA;
- TPUMEHEHHE OCHOBHBIX METOJOB TIO3HAHMS (HAOJIONEHMs, HAYIHOTO
AKCTIEPUMEHTA) JIJISl U3YUCHUS Pa3JIMYHbIX CTOPOH €CTECTBEHHOHAYYHOW KapTHUHBI



MHpa, C  KOTOPHIMH  BO3HHMKAeT  HEOOXOJWMOCTh  CTaJKUBAaThCI B
npodeccruoHanbHOU cdepe;
- YMEHUE OMpEeAeNATh IEeNU U 3a7a4yu JIeITeIbHOCTH, BBIOMpaTh CPEACTBA JJIA
X JOCTH>KEHUS HA IPAKTHUKE;
- YMEHME  UCIMOJIb30BaTh  PA3JMYHbIE  WCTOYHUKU  JUIA  TOJYy4YEHHUS
€CTECTBCHHOHAy4YHOW WHGOPMAIlMA M OIEHWBATh €€ JIOCTOBEPHOCTh IS
JIOCTUKEHUS TOCTABJICHHBIX IIEJICH U 33]1a4;

® [IPECIMETHBIX:
- ¢OpMHUPOBAHHOCTH MPE/ICTABJICHUA 0 LEJIOCTHOU COBPEMEHHOM
€CTECTBEHHOHAYYHOW KApTHUHE MHpPA, MPUPOAEC KaK €IMHOW ILICJIOCTHOW CUCTEME,
B3aMMOCBSI3U YEJIOBEKa, MPHUPOJBI M OOIIECTBa, MNPOCTPAHCTBEHHO -BPEMEHHBIX
MaciTabax BeeneHnoi;
- BJIQJICHUE 3HAHUSIMU O Hau0O0JIee BaXKHBIX OTKPBITUAX U JOCTUKEHUSX B 00JIaCTH
€CTECTBO3HAHMS, TOBJIMABIIMX Ha 3BOJIOLMIO TPEICTABICHUM O MpHUpOIE, Ha
pa3BUTHE TEXHUKU U TEXHOJIOTHUIA;
- ¢hOpMHUPOBAHHOCThL YMEHHUS TPUMEHATh €CTECTBEHHOHAYUHBIC 3HAHUS JJIA
OOBSCHEHUS OKPYKAIOIUX SBJICHUM, COXpaHEHHWS 3J0pOBbS, OOecTied eHUsS
0€30MacHOCTH  JKU3HEAEATEIILHOCTH, OEpeXHOTO OTHOIIEHUS K TPHUPOJE,
pALMOHAIBHOTO MNPUPOJOTIONH30BAHMS, & TAKKE BBITIOJHEHUSI POJIM TPaAMOTHOTO
MOTPEOUTES;
- c(popMHUPOBAHHOCTH TPEACTABICHUA O HAYYHOM METOJ€ TMO3HAHUS TPUPOIBI
Y CpEeJICTBAX U3yUEHHS MEraMupa, MaKpOMHUpPa 1 MUKPOMUPA; BIIaJICHUE pUEMaMu
€CTECTBCHHOHAYYHBIX  HAOJIOACHUIN, OIBITOB, MCCJICAOBAHUA W  OLICHKH
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3YJIbTATOB;
- BJIAJICHAE TIOHSATUWHBIM AaIllapaToOM E€CTECTBEHHBIX HAyK, MO3BOJIIOINM
MO3HaBaTh MHp, YYacTBOBAaTb B JUCKYCCHSIX II0 €CTECTBEHHOHAYYHBIM
BOIIPOCAaM, HCIIOJB30BaTh Pa3JIMUHbIe UICTOYHUKU MH(OpPMAIIUU JIJIST TOJATOTOBKU
COOCTBEHHBIX PabOT, KPUTUYECKM OTHOCHTBCA K coobmeHusasm CMU,
CoJiepIKalM Hay4dHYIO HH(pOpMAITHIO;
- c(opMHUpPOBAHHOCTh YMEHUH TOHHMAaTh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO
3HAHUS I K&XJAOTO YEJIOBEKa HE3aBUCUMO OT €ro mpodeCCHOHATbHOU
NeSTEIIbHOCTH, pa3uiarh (PakThl U OIEHKH, CPABHUBATH OIICHOYHBIC BBHIBOJIBI,
BUJIETh HUX CBSI3b C KPUTEPUSIMHU OLICHOK W CBSI3b KPUTEPUEB C OIPEHEIICHHOU
CHUCTEMOM LICHHOCTEH.



5. Conepxkanue yuyeOHOI JUCIMILIUHBI

Dusuka

Beenenue

dm3nka — (QyHAaMEHTalbHasS HayKa O TMPHUPOJe. ECTeCTBEHHOHAYYHBINM METO]T
MO3HAHUS, €r0 BO3MOKHOCTH W TPAHUIII IPUMEHUMOCTH. JDKCIEPUMEHT U TEOPHUS
B IIpoliecce€ MO3HaHWsS Mpupojabl. MojenupoBaHue (QU3MUECKUX SBICHUH U
npoueccoB.  EcTecTBeHHOHaydHass KapTMHA MHpa M €€ BaKHEHIIME
COCTABJISIFOLIHE.

EnvHCTBO 3aKOHOB MpHUPOJBI M cocTaBa BemlecTBa BO BceenenHoi. OTKpbITHA
B (U3HMKE — OCHOBAIMPOrpecca B TEXHUKE U TEXHOJIOTUH TPOU3BO/ICTBA.
MexaHuka

Kunematnka. Mexannueckoe paBmwkenue. Cuctema otcuera. Tpaekropust
nuwkeHusa. Ilyte. Ilepememienue. PaBHOMEpHOE NPAMOJIMHEWHOE JIBUYKEHUE.
CxopocTb. OTHOCUTENILHOCTh MEXAaHUYECKOTO JIBMKEHUS. 3aKOH CJIOKEHUS
ckopocteid. I'papuxu  nBwkeHus. Cpeansis CKOpOCTbh TNPH HEPABHOMEPHOM
JNBIDKCHUU.  MrHOBEHHAas  CKOPOCTb. PaBHOYCKOPEHHOE  MPSIMOJMHEUHOE
nBWKeHne. Yckopenune. CBoOomHOoe maneHue Tel. KpuBoJuHEHOE JBMKEHUE.
Yraosas CKOpOCTb. PaBHOMepHOE JIBUKEHUE 110 OKPY’KHOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHUE.

JInnamuka. Macca u cmna. B3aumopelictBue Ten. 3akoHbl AuHAMHUKH. CHIIBI B
npupojge. CrnocoObl m3MepeHus: cui. MHepuumanbHas cuctemMa oTcyera. 3aKOH
BCEMUPHOTIO TATOTEHUs. HeBeCOMOCTS.

3akoHbl COXpaHeHHsI B MexaHuke. lMmyinsc Tena. 3aKOH COXpaHEHUS
uMITyibca. PeaktrBHOE nBMKeHHME. Mexannmdeckas padoTta. MommHOCTh. PaboTa
CWJIbl TATOTEHUS, CWIbl YOPYIOCTH M CWIbl TpeHUs. MexaHudeckas 3SHEpPTHs.
Kunernueckas osHeprusi. Kunertnueckas sHeprus u pabota. IloTeHuumanbhas
DHEPTUsl B  IPABUTALMOHHOM  1moJie. lloTeHmmManmpHas  dHeprus  ynpyro
neopMUPOBAHHOTO TeNa. 3aKOH COXPAaHEHHUs IMOJHOW MEeXaHMYEeCKOM SHEPTUH.
JdeMoHCTpanuun

OTHOCUTENLHOCTh MEXAHUYECKOTO JIBUKEHUS.

Bubl MEXaHUYECKOTO IBUKEHUS.

HNuepTHOCTS TEN.

3aBUCUMOCTb YCKOPEHUS TENA OT Er0 MaCChl M CUJIbL, IEUCTBYIOLIEH HA TENO.
PaBeHCTBO ¥  MNPOTMBONOJIOKHOCTH  HANPABJICHUS  CHJ  JCUCTBUA U
IIPOTHUBOICUCTBHUS.

HesecoMocCTs.

PeakTuBHOE IBMKEHUE, MOJIEb PAKETHI.

M3MeHeHue 3HepTuM IPU COBEPILIEHUH PaOOTHI.

IIpakTHyeckoe 3aHATHE

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS OT MACCHI TEJA.



OcCHOBBI MOJIEKYJISIPHON PU3UKHU U TEPMOAMHAMUKH

Monexkynsippasa ¢u3nka. ATOMUCTHYECKAs] TEOpUS CTPOEHUSA BEIIECTBA.
HaOmonenuss U OMbITBL, MOJATBEP)KIAIOLIME ATOMHO-MOJIEKYJISIPDHOE CTPOEHUE
BellecTBa. Macchl ¥ pa3Mepbl MOJIEKYNL. TemIoBoe ABHKEHUE YACTHI] BEIIECCTBA.
bpoyHoBckoe aBwkeHue. HMnpeanbHbli r1a3. Temmeparypa Kak mepa CpeaHeEr
KMHETUYECKOM DHEPrMHA 4YacTWI. YPABHEHUE COCTOSHUS WACAIBHOTO Trasa.
N3onponeccel u ux rpaduxku. OOBICHEHUE arperaTHbIX COCTOSIHUM BEIIECTBA M
Ga30BbIX MEPEXOAOB MEXKIY HHUMH Ha OCHOBE AaTOMHO-MOJIEKYJISIPHBIX
MPE/ICTABJIICHU .

CBsBb MEXIy OABJICHUEM U CPEIHEH KUHETUYECKOW SHEpTruell MOJIEKYyJ] rasa.
Paborta raza. Moaens >xuakocTtd. [loBepXHOCTHOE HATSIKEHHE M CMadyMBaHHE.
Kpucrtammyeckue u amopusie BemiecTna. Kuakue KpucTauibl.
Tepmoaunamuka. BrayTrpenHss oHeprus. Pabora wu  TemmooTmada  Kak
CIOCOObl W3MEHEHHWsT BHYTpeHHeH osHepruu. llepBelii u BTOpOW 3aKOHBI
TepMOAUHAMUKH.  [IpuHIMnbel gericTBust TerioBbix MammH. KIIJ[ TerioBsix
nBurareneid. TenaoBble MallMHbl U UX NPUMEHEHHE. JKOJOTHYECKUE MPOOJIEMBI,
CBSI3aHHBIE c MIPUMEHEHUEM TEIJIOBBIX MAIIIVH, U TpoOJIeMbl
HEPTOCOEPEKECHHUS.

JdeMoHCTpPanun

JIBrxeHre OPOYHOBCKHX YaCTHIL.

Juddyzus.

SIBNeHMs TOBEPXHOCTHOTO HATSXKEHUSI U CMAYNBAHUS.

Kpucramisl, amophHbIe BEMIECTBA, KUIKOKPUCTALTUIECKUE TENA.

M3MeHeHne BHYTpEHHEH 3HEpTUH Tl IPU COBEPILIEHUN PaOOTHI.

OCHOBBI 2J1EKTPOAUHAMHUKH

DJIEKTPOCTATHKA. B3aumonencTBrue 3apspKEHHBIX TN, DJEKTPHUYECKUM 3apsifl.
3aKOH COXpaHEHUS ANEKTPUYECKOTO 3apsa. 3akoH KymnoHna.
DJIEKTPOCTaTUYECKOE II0JI€, €r0 OCHOBHBIE XAPAKTEPUCTHKU M CBSI3b MEXKIY
HUMH. [IpOBOIHUKM M M3OJSATOPBI B 3JIEKTPOCTATUYECKOM IOJIE. DJIEKTPHUUECKAS
€MKOCTb KOHJIEHCATOPA. DHEPTHS MIEKTPOCTATHIECKOTO ITOJIA.

IocTosinubIi TOK. [loCTOAHHBIN 3nekTprueckuil Tok. Cuia TOKa, HanpsHKEeHUE,
AIIEKTPUYECKOE COMpOoTHBIICHHE. 3akoH Oma s y4yacTKa LEend M MOJHOMU
anekTpudeckoi menu. Pabota W MOIIHOCTH TMOCTOSIHHOTO — TOKa. 3aKOH
Jxoynms—IJlenna. TermnoBoe JEHCTBUE AJIEKTPHUYECKOTO TOKA. DJIEKTPUYECKUUI
TOK B Pa3JM4YHbIX CpEIax.

MarnuTHoe moJie. MarHuTHOE TI0JIE M €70 OCHOBHBIE XapaKTEPUCTUKH. JlencTBre
MarHUTHOTO TOJISi HA MPOBOJAHUK C TOKOM. 3aKOH Amrepa. DJIEKTpOJIBUTaTENb.
Cuwia  Jlopenna. SBnenune AJIEKTPOMarHUTHOM VHIYKIUU. 3aKoH
AJIEKTPOMArHUTHO U VHYKIHUH. [IpaBusio Jlenmna. CamouHIyKIHS.
NHAYKTUBHOCTH. DHEPTUsl MArHUTHOTO TOJIS.



JdeMoHCTpauumn

DJeKTpHU3aIys TeJl.

B3anmonericTBre 3apsyKEHHBIX TEIL.

HarpeBanne npoBOJTHUKOB C TOKOM.

OmnbIT DpcTena.

B3auMoaercTBrE NP OBOTHUKOB C TOKOM.

JlericTBHE MarHUTHOTO MOJII HA MPOBOIHUK C TOKOM.
Pa0ora snekrpoaBurarens.

SIBneHre 3IEKTPOMArHUTHO W UHYKITUH.
IIpakTH4eckoe 3aHsATHE

COopka dSJEKTpUYECKON 1N U W3MEPEHHE CHJIbl TOKa U HANpsKEHUs Ha e
Pa3JIMYHBIX YYaCTKaX.

Kosneb6anusi u BOJIHBI

Mexanudeckne KkoJieOanuss M BOJHbI. (CBoOOjHbIe KojeOanusa Ilepuon,
4acToTa U aMIUIATYyJa KOJIeOaHui. I'apmonuueckue KOJICOaHMUSI.
MaremMaTideCKuid W TPYKUHHBIA MAasSTHUKW. lIpeBpaileHne >HEpruv IpHu
rapMOHUYECKMX KoJeOaHusX. MeXxaHMUeCKHEe BOJIHBI M HX BHIBL 3BYKOBbBIC
BOJIHBI. YJIbTPa3BYKOBBIE BOJHBL YJIbTPa3BYK U €r0 UCTIOJIb30BAaHUE B METULIMHE U
TEXHUKE.

DJIEKTPOMATHUTHBbIE KOJIeOAHHSI M BOJHBbI. CBOOOJHBIE 3JIEKTPOMArHUTHbBIE
koneOanusi. KonebarenbHpiii koHTYp. ®opmyna TomcoHa. BbiHyXIeHHbIE
AIIEKTPOMArHUTHbIE  KOJICOAHHUS. ["apmoHnueckue AIIEKTPOMArHUTHbIE
KoJieOaHusl. DJeKTpUdeCcKUidl pe3oHaHc. [lepeMeHHbIN TOK. DJEKTpOreHeparop.
[Tonmyyenne wu mepenada anekTposHeprud. IIpoOnembl 3HEprocOepexeHus.
DIIEKTPOMArHUTHOE ToJIe. DJIEKTpOMarHUTHbHIE BOJIHBI. CxopocTb
AIIEKTPOMArHUTHBIX BOJH.  [IpUHLIMIBI ~ paguOCBs3BM W TEJEBUICHMUS.
Hcnonb30BaHrEe 3JIEKTPOMArHUTHBIX BOJIH Pa3JIMYHOTO JUAana3oHa B TEXHUYECKUX
CPEACTBAaX CBSI3U, MEIUILIMHE, IPU U3YYEHUH CBOWCTB BEILIECTBA.

CeeToBbIe BOJHBI. PasBuTHEe NpEICTaBICHWA O TNPUPOAE CBETA. 3aKOHBI
oTpaxeHus: U mpenomieHus cBera. Murepdepenuus cpera. udpakius csera.
Hudpakinuonnas pemerka. [lomapmamus cera. [ducmepcus cBera. JIMH3BL
dopmyrna TOHKOM TMH3BI. ONTHYECKHIE TPUOOPHI.

JdeMoHCTpanuun

Konebanus mareMaTHueCKOTO U MPYKUHHOT'O MasiTHUKOB.

Pabora snexkTporeneparopa.

N3nyyenune u npueM 3IeKTPOMarHUTHBIX BOJTH.

PannocBs3b.

PaznosxeHue 6e10ro cBeTa B CHEKTP.

Hutepdepennust u qudpakimys cBera.

OTpakeHue 1 mpeioMJICHHE CBETA.

OnTudeckue npudopsI.

IIpakTnyeckue 3aHATHS

N3yuenue koneOaHUi MaTeMaTUYECKOT'O MAITHUKA.

N3yuenne natepepeniuu u qudpakiiuy cBeTa.



DJieMeHTbl KBAHTOBOM (PM3UKH

KBanToBble cBoiicTBa cBeTa. PaBHOBecHOE TeIIOBOE€ u3iydeHue. KBaHTOBas
runote3a [lmanka. dortosnexktpudeckuit »hdexr. YpaBHeHue DUHIITEHHA IS
BHelHero (orodddexra. PotoH. [laBnenue cBera. Jlyaniu3m cBOICTB CBeTA.
®muka atoma. Monemu ctpoernst aroma. OneiT Pezepdopaa. [loctymnarsr bopa.
OOBsiCHEHHE JTMHEHNYATOro CIEKTpa BOJAOPOia Ha OCHOBE KBAHTOBBIX MOCTYJIATO B
bopa. [lornomenne n ucrmyckanue csera aroMoM. KBantoBas sHeprus. [IpuHumn
JEUCTBUS M HCHOJb30BaHUE Jazepa. OnTudeckas CHEKTPOCKONMS KaK METOH
M3y4EHUS COCTABA BEIIECTBA.

du3uKa aTOMHOIO sIpa W JJeMeHTapHbIX 4acTul. CocTaB M CTPOCHHE
aroMHOTO siapa. CBOMCTBA SIIEPHBIX CHII. ODHEPrus CBS3U M JEPEKT MacChl
aTOMHOTO szpa. PagmoakTuBHOCTBE. Buibl paguoakTUBHBIX NPEBpaIEHUN. 3aKOH
paauoaKTUBHOTO pacnana. CBONCTBa HMOHU3UPYIOIIMX SIEPHBIX U3ITYyYEHUMU.
PannoakTriBHBIE M3ITydeHUS U MX BO3JCHCTBUE HA JKUBBIE OpraHu3Mbl. fmepHbIe
peakumu. fnepHas sSHepreTuka. JieMeHTapHble 4dacTulbl. (DyHIaMeHTalbHbIE
B3aNMOJCHUCTBUS.

JleMoHCcTpauuun

doTtordPexT.

DOTOZIIEMEHT.

N3nyuenne nazepa.

JInHenyarple COEKTPhI PA3JIMYHBIX BEIIECTB.

CUYeTuynK HOHU3UPYIOIIUX U3TyYEHUH.

BcesienHas 1 ee DBOJIOIIUA

Crtpoenne um passutue Bcenennoii. Kocmonorwsa. 3Be3apl. TepmosaepHbIi
cuHTe3. Mojenp pacumpstoerncs BeeneHHom.

IIpoucxoxnenne CosHedHOM cucTeMbl. [IpoTOCONMHIIE M TPOTOIUIAHETHBIE
obmaka. OOpaszoBanme 1UIaHeT. [Ipobnema  CymiecTBOBaHHMS ~ BHE3EMHBIX
nuBwim3aiuii. CoBpemMeHHas pu3udeckas KapTuHa MUpa.

Xumust

O0mas u HeopraHnveckasi XuMus
Beenenue
XuMHuecKkass KapTMHa MHpa KaK COCTaBHasg YacThb €CTECTBEHHO-HAyYHOU
KapTUHBl Mupa. Poib XuMum B KM3HU COBpeMeHHOro oomiectBa. Hoseimme
JOCTHKCHUSI XMMUYECKOW HAayKHd B IIAHE PA3BUTHsI TEXHOJOTHH: XMMHYECKAs
TEXHOJIOTUSI—OUOTEXHOJIOTUs—HAHOTeXHOJIOTus.  [IpyMeHeHne  TOCTHKEHUN
COBPEMEHHOM XMMHH B TYMaHUTapHOU cepe NeaTeTbHOCTH 00IIECTBA.
OcHOBHbBIE IOHATHSA ¥ 3AKOHbI XMMHUH



[Ipenmer xumuu. BemectBo. Atom. Mosekyna. XUMHUYECKUMM DJJIEMEHT U
¢dopmbl ero cymectBoBaHus. [IpocThie U cll0KHBIE BeleCTBA. AJUIOTPONHS U €€
MIPUYMHBI.

JleMoHcTpanMs

Hab6op Moiemneit aToMOB M MOJICKYIL.

N3mepenne BemecTBa. OCHOBHBIE 3aKOHBI XMMHH. Macca aTOMOB M MOJIEKYIL.
AtoMHas enuHMIAa Macchl. OTHOCHUTENBHBIE aTOMHAs W MOJIEKYJSIPHAs Macchl.
KommuectBo BemectBa. [loctosinnass ABoragpo. MomsipHas Macca.  3akoH
ABoranpo. Mossipabii 00beM ra3oB. PacueTsl mo xumMmuaeckuM (opmysiam.
3aKOH COXPaHEHUsI MACCHI BEIIECTBA.

Hepuoanyeckuii 3akoH M Ilepuoauyeckas cucTeMa XMMHYECKUX NIEMEHTOB
J1.A.MenaeeeBa

OtkpbiTie Ilepumogmueckoro 3akoHa. Ilepumonnueckas cucreMa XHMHYECKHUX
anemenToB J[.Ml.MenneneeBa kak rpaduueckoe otoOpaxenue [lepmommaeckoro
3akoHa. [leproanuecknii 3aKOH M CHCTEMA B CBETE€ YUYEHHUS O CTPOEHUM aroma.
3aKOHOMEPHOCTU H3MEHEHHUsS] CTPOEHUsS JJIEKTPOHHBIX O0O0JIOUEK aTOMOB U
XUMUYECKUX CBOMCTB 00pa3yeMbIX 3JIEMEHTAMU TMPOCTBHIX U CJOXKHBIX BEIIECTB.
3Hauenue Ilepuognueckoro 3akoHa W Ilepuoanyeckold CHCTEMBI XMMHYECKUX
anemeHToB J[.M1.MenneneeBa a1 pa3sBUTHA HAyKM U NOHUMAHUS XUMHYECKOM
KapTUHBI MUPA.

JleMoHCcTpauus

Pazmuunbie gopmer Ilepuonmieckoit cuctembl XUMHYECKHX 3iieMeHTOB JI. W.
Menneneesa.

CtpoeHue BemecTBa

[Ipupona xumuyeckoil cBsi3u. KoBaneHTHass CBfA3b: HEMOJBSIPHAS W MOJIAPHAS.
HNonnas cBsa3b. Katmonel um aHnoHbl. Mertajummueckass cBsi3b. BoaoponHas
CBsI3b. B3anMMOCBSA3b KPUCTAUIMYECKUX PEIMIETOK BEHIECTB C PA3JIMYHBIMU TUIIAMH
XUMHYECKOU CBSA3U.

JleMoHCTpanus

OOpa31ipl BEIIECTB U MAaTEPUATIOB C PA3IMUYHBIMU TUIIAMH XUMHYECKOU CBS3H.
Boaa. PactBopsl

Bona B mpupome, ObITy, TEXHMKE H Ha TPOW3BOJACTBE. DHU3MUECKHE W
XUMHYECKHE CBOMCTBA BOJbI. 3arpsi3HUTENN BOJbI U CIIOCOOBI OUUCTKH. XKecTkas
BoJa U ee ymsArdeHue. OmnpecHEHHE BOJbl. ATPEraTHbIE COCTOSIHHSI BOJBI U €€
MEPEXOJbl U3 OJIHOTO arperaTHOro COCTOSHHUSL B Apyroe. PacTBopeHne TBepAbIX
BEIIECTB U Ta30B. 3aBUCUMOCTh PACTBOPUMOCTH TBEPABIX BEUIECTB W Tra30B OT
Temneparypbl. MaccoBast 107151 BEIIECTBA B paCTBOPE KaK CIIOCOO BHIPAKEHHUS
COCTaBa pacTBOpa.

JdeMoHCTpanusa

du3ndecKre CBOMCTBA BObI: TOBEPXHOCTHOE HATSXKEHUE, CMAYyBaH UE.
XuMH4YeCKHe peakuuu

[loHaTne O XUMHUYECKOM peakiuu. Turmbl XuMHUecKux peakinuid. CKOpocTb
peakiuu 1 (PakTophl, OT KOTOPHIX OHA 3aBUCHUT. TermnoBoi 3(h(HeKT XuMUIecKoi
peakiu. XuMU4eCKO€ PABHOBECUE U CTIOCOOBI €T0 CMEIICHHUS.



JdeMoHCTpauumn

XUMUYECKHE PEAKLINN C BbIJEICHUEM TEILIOTHI.

OO6paTUMOCTh XUMUYECKHUX PEAKIIUA.

IIpakTH4yeckoe 3aHATHE

3aBUCUMOCTh CKOPOCTH XHMHYECKOM peakiMu OT pa3MyHbIX (HaKTOpOB
(Temmieparypbl, KOHIICHTPAIIUH BEIIECTB, ICUCTBUS KaTATU3aTOPOB).

Heoprannyeckue coeanHe HUs

Knaccupukanuss HeOpraHu4ecKuX coelMHeHMH W HMX cBoiicTBa. OKCUIPBI,
KHUCJIOTBl, OCHOBAaHHUs, COJIA. XHMHYECKHME CBOWCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COETMHEHUM B CBETE TEOPUU DJIEKTPOIUTHYECKOU TUCCOLMALINAH.
[lonssiTne o ruppommuse coneil. Cpena BOAHBIX PAcTBOPOB  COJIEM:  KHUCJas,
HEWTpayibHad, ieno4YHass. Bogopoansiii nokaszarens pH pactsopa.

MeTauibl U HeMeTa/uibl. Metauibl. O0nme (U3MUECKHe U XUMUYECKHE
CBOICTBAa METAUIOB, OOYCJIOBJIIEHHbIE CTPOEHHMEM aTOMOB U KPUCTAUIOB U
MOJIO)KEHUEM  METAUIOB B JJIEKTPOXMMHUUYECKOM psily HampsbkeHud. OoOiue
crocoObl oTy4eHus: MeTaJuioB. CIuiaBbl: YepHBIE U IIBETHBIE. Koppo3usa MeTamioB
U crnocoObl 3ammThl OT Hee. Hemeramuipl. OOmas XxapakTepUCTHKA TJIaBHBIX
MOAT Py HEMETAIUIOB Ha npuMepe TajoreHoB. OKHUCIUTENBHO -
BOCCTaHOBUTEJIbHBIE CBOMCTBA HEMETAUIOB. BaXKHEHIINE COCUHEHUSI METAIUIOB U
HEMETAIUIOB B MPHUPOJE M XO3SHUCTBEHHOM JEATEILHOCTH YEJIOBEKA. 3alura
OKpY>KaroIIe CPENbI OT 3arpsI3HEHUS TSKEIBIMU METAIIAMU,

COEIMHEHUSIMU a30Ta, CEPBI, YIIIEPOa.

JleMOHCTpALMH

B3zanmoaelicTBre METAIIIOB ¢ HEMeTa/UIaMM (LIMHKA C CEPO, aIFOMUHUS C HOJI0M),
pacTBOpPAMU KUCJIOT U LIECJIOUEH.

['openue MeTainoB (LMHKA, Kele3a, MarHus) B KUCIOPO/IE.

B3aumoelicTBue a30THOM M KOHIICHTPUPOBAHHOM CEPHOM KUCIIOT C MEBIO.
BoccranoBuTenbHBIE CBOWCTBA METAJUIOB.

XWUMHAYECKUE CBOMCTBA COCIMHEHUN METAJUIOB.

IIpakTHyeckue 3aHATHSA

Peakiinn oOMeHa B BOJHBIX paCTBOPaX AIEKTPOJIUTOB.

Onpenenenue pH pacTBopa coJiei.

BeiTecHenue xsopom Opomau Hoja u3 pacTBOPOB UX COJIEH.

B3aumoielicTBHE METAJUIOB C pACTBOPAMHU KUCJIOT U COJIEH.

Oprannyeckasi Xumusi

Oprannyeckue coeIMHEHUA

OCHOBHbIE NOHATHS OPraHMYeCKOM XUMHMH M  TeOpUs  CTPOCHMS
OpraHuyvecKux coequHenui. [louatue nzomepun. Buapl nsoMmepun: CTpyKTypHas
(YyTJIiepoJIHOTO  CKeJleTa, IMOJIOKEHUS KPAaTHOW CBA3M WM  (PYHKIMOHAIBLHOM
TPYIIIIbI ), IPOCTpaHCTBEHHAs. MHOT000pa3re OpraHnyeCKUX COSTUHEHU.
Yraesoaopoasl. IlpenensHble W HenpenenbHele yriaeBogopoasl. CrtpoeHue
YIIEBOAOPOJOB,  XApPaKTEPHbIE  XMMHUYECKHME  CBOMCTBA  YIVIEBOJOPOOB.
[IpencraButenu yrieBoIOpOJ0B: METaH, 3TUJIEH, alleTuieH, OeH3on. [Ipumenenue



YIIIEBOIOPOJIOB B OpTaHWYeCKOM cuHTe3e. Peakins mommmepmanuu. Hedts, ras,
KaMEHHBII YT0JIb — IIPUPOIHBIE UCTOYHHUKH YTIIEBOJOPO/IOB.
Kuciaopoacoaep:xkanme opranndeckue BemlecTBa. CrnupThl, KapOOHOBBIE
KUCJIOTBI M CJOXKHBIE A(UPBI: UX CIPOCHUE U XapaKTEpPHbIE XUMUYECKHUE
cBoucTBa. [IpeacTaBuTeNnM KUCIOPOACOAEPKAIMX OPTaHUYECKUX COCTUHCHUM:
METUJIOBBI M OSTUJIOBBIM CIHUPTHI, TIMIICPHH, YKCYCHAas KHCJIOTa. Mpblia Kak
COJIM BBICIIMX KapOOHOBBIX KUCJOT. JKUPBI KaK CIIOKHBIE 3(DUPHI.

VYr1eBoibl: TIIIOK03a, Kpaxmall, HEJUT0II03a.

A30Tcoep:Kalide OpraHuvyecKue coeuHeHUusl. AMUHBI, aMUHOKHCIIOTHI, OCIKH.
Ctpoenne u Onosorndeckas GyHKIHA OeTKOB. XMMHUUYECKHAE CBONCTBA OCIIKOB.
['eneTnueckas CBSI3b MKy KJIacCaMH OPraHUYECKHUX COCTUHEHUN.
JleMOHCTpALMH

[lonydyeHue 3TUJIEHA U €ro B3aUMOJICWCTBUE C PACTBOPOM IE€pMaHTaHATa Kajws,
OpOMHOM BOJTOM.

Peakiust mosrydeHust ykCyCHO-3TUIIOBOTO ddupa.

KauecTBeHHas peakiiys Ha TJIMLEP UH.

[[BeTHBIC peaKIuu OENKOB.

IIpakTH4yeckue 3aHATUS

XUMHUUYECKHE CBOMCTBA YKCYCHOM KHUCJIOTHI: B3aUMOJICHCTBUE C HHIWKATOPaMH,
metawiamu (Mg), ¢ ocHoBanusamu (Cu(OH)2) u ocHoBHbiMEU okcugamu (CuO).
OO6patumas 1 HeoOpaTUMas IeHaTyparys OCIKOB.

IlnacTtmacesl U BoJsiokHA. IloHATHE O Mactmaccax. TepMmorulacTUUHbIE U
TEPMOpPEAKTUBHBIE TMOJIMMEPbL. OTAC/IbHbIC MPEJACTABUTEIM CUHTETUYECKUX U

UCKYCCTBEHHBIX [IOJIMMEPOB: benonodopmanbaeruaHbIe CMOJIBI,
NOJIMBUHWIXJIOpUA, TediaoH, uemwtyaoun. [loHsTHe O XMMHUYECKMX BOJIOKHAX.
HarypanbHble, CHHTETUYECKME W HWCKYCCTBEHHBIE BOJIOKHA. OtnenbHbIe

NPEICTABUTENIM XUMHUYECKUX BOJIOKOH: aleTaTHOE (TpUalleTaTHbIA HICNK) H
BUCKO3HO€ BOJIOKHA, BUHWIXJIOPUIHbBIE (XJIOPUH), MOJIUHUTPUIbHBIE (HUTPOH),
MOJIMaMUTHBIC (KalpOH, HAMIIOH), o pupHBIC (JTaBCaH).

JleMoHCTpanus

Pa3nuunbIe BUBI I1aCTMACC U BOJIOKOH.

IIpakTHYecKkHe 3aHATHS

O3HaKOMJIEHHE C CUHTETHYECKUMHU U UCKYCCTBEHHBIMU MOJMMEPAMHU.
OmnpeneneHue pa3IMYHbIX BUIOB XMMHYECKUX BOJIOKOH.

XuMUA U )KU3Hb

XuMHSI M OPraHU3M YeJI0BeKka. XUMUYECKUE DJIEMEHTHI B OPraHU3ME YeIOBEKa.
Opraanyeckue U HeopraHudeckue BemecTBa. OCHOBHBIC KH3HEHHO HEOOXOIMMBIE
COEMUHEHUS: OCNKW, YTJIEBOABI, XUPbI, BUTAMHUHBI. YTJIEBOJBl — TJIaBHBIN
UCTOYHUK dHEPTHUU Opranmu3Ma. PoJb sxupoB B opranuzme. X0JecTeprH U €ro poJib
B 3/I0POBbE UeoBeKa. MUHEpaIbHBIC BEIICCTBA B MPOJYKTaX MHUTAHUS, THIIECBHIE
no6aBku. COalaHCUpOBAaHHOE MTUTAHHUE.

Xumuss B ObITy. Boma. KauectBo Bompl. Moromme W 4ucTinme CpeACTBa.
[paBuia 6e30macHo# paboThI CO CPEACTBAMU OBITOBOM XUMUH.



buoaorus
bronorus — cOBOKYITHOCTb HAYK O KUBOM ITpUpoae. MeTo 16l HAy4HOT O
no3HaHus B Ouosiorun. JKuBas npupoja Kak 00beKT nu3yueHus: Onosoruu. Meto bl
UCCJICIOBaHUSL KMBOM TipupoAsl B Owosiorun. OmpeneneHue Ku3HU (C
NPUBJICYCHUEM MaTepHaia U3 pa3/ienoB GU3UKU U XUMUHK). YPOBHU OpTaHU3ALUU
KU3HU.
JdeMoHCcTpanun
YPOBHM OpraHn3anuy KU3HHU.
MeTo 161 TO3HAHUS KUBOU ITPUPO/IBI.

Kaerka

HUctopuss wu3ydeHns KieTkd. OCHOBHBIE TIOJIOKEHUS KJIETOYHOM TEOpPHH.
Krnerka — cTpykTypHO-(yHKIIMOHATbHAS (AJIEMEHTapHas) AUHHIIA )KU3HU.
Ctpoenue xkieTkd. IIpokapuoThl W 3SyKapuoThl — HHU3IIME U  BBICIIHE
KJIETOYHblE OpraHu3Mbl. (OCHOBHBIE  CTPYKTYpPHbIE  KOMIIOHEHTBI  KJIETKH
sykapuoT. IloBepxHocTHbIM anmapar. CXeMAaTUYHOE OIMCAHHWE KUJIKOCTHO-
MO3aWYHOM MOJIENTU KJIIETOYHBIX MEMOpaH.

[MutomnmasmMa — BHYTPEHHssSI cCpela KIETKH, OpTaHoOWAbl  (OpraHesuibl).
Knerounoe saapo. ®yHKIMS siapa: XpaHEHUE, BOCIPOU3BEIECHHUE W Ieperada
HACJIeICTBEHHON HMH(OpMAIUY, PEryssiius XUMUYECKOW aKTUBHOCTH KIIETKH.
CtpykTypa U (pyHKIMH XpOMOCOM. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
MarepuaibHO€ €IMHCTBO OKPY’KAIOLIETO MHpa U XMMHUYECKUH COCTaB >KHUBBIX
opranu3MoB. buosiornueckoe 3Hau€HUE XUMUUECKHX 3JIeMeHTOB. Heopranumueckue
BEIIECTBA B COCTaBE KJIETKU. POJIb BOJBI KAaK pacTBOPUTENS. M OCHOBHOTO
KOMITOHEHTA BHYTPEHHEW Cpenpl OpraHmMoB. Heopraumueckue MOHbI. YTIEBOABI
u gunuabl B kierke. CTpykrypa u  Ouosnoruueckue  (QyHKIuUM  OEIKOB.
AMMHOKHUCIIOTBI — MOHOMeEpbl OenkoB. CTpoeHHe HYKJICOTHUIIOB U CTPYKTypa
nosmnykineotTrHbix nened [JHK u PHK, ATO.

Bupycel u Oakrepuodarn. HeknerouHoe cTpoeHHE, >KU3HCHHBIM IIUKJI M €T0
3aBUCUMOCTh OT KJIETOYHBIX (QopM Km3HU. Bupycel — B0o30yauTenu
MH)EKITMOHHBIX 3a00JICBaHUI; TOHATHE 00 OHKOBHPYCax. Bupyc
ummyHoaeduuuta yenoseka (BUY). IIpodunaktika BUY-undexmm.
JdeMoHCcTpanuu

Ctpoenue MoJIeKyIbl OesKa.

Crpoenne monekyns! JIHK.

CTpoeHue KICTKU.

CtpoeHue KIETOK MPOKAPHUOT U DYKAPHUOT.

Ctpoenue Bupyca.

IIpakTnyeckue 3aHATHS

Halmonenue KIETOK pacTeHUM M KUBOTHBIX O] MHUKPOCKOTIOM Ha FOTOBBIX
MUKpO-TIpenapaTax u uxX OMHCaHHE.



CpaBHEHME CTPOCHUS KJIIETOK PACTCHUI U JKUBOTHBIX.

Opranusm

Opranm3m — eauHoe 1eroe. MHorooopazue opranu3mMoB. OOMEH BEIIECTBOM H
SHEpPrueil C OKpYXKalolel Cpelol Kak HEoOXOJMMOE YCJIOBHE CYIIECTBOBAHUS
KUBBIX cucTeM. CIIOCOOHOCTh K CaMOBOCIPOM3BEACHUID — OJIHA M3 OCHOBHBIX
OCOOCHHOCTEH JKHMBBIX OpraHU3MOB. JleneHne KIeTKH — OCHOBA POCTa, Pa3BUTHS
Y Pa3MHOKEHUS OPTaHNU3MOB.

becnonoe pasmuoxkenue. [lomoBoil mpolecc W MOJOBOE  Pa3MHOMXKEHHE.
OmogoTBOpEHHE, ero ouonoruueckoe 3HaueHue. [lonarue 00 MHAMBUIYATLHOM
(oHTOTEHE3), IMOPHOHATLHOM (PMOpPHOTEHE3) W MOCTIMOPHUOHATHLHOM Pa3BUTHH.
NunuBuayanbHOE pa3BUTHE YEIOBEKA M €70 BO3MOKHBIE HAP YILICHHUS.

OO6ume mnpeacTaBieHUs O HACJIEACTBEHHOCTH W M3MEHYMBOCTH. | 'eHeThueckas
TEPMHUHOJIOTUSI ¥ CHUMBOJIMKA. 3aKOHOMEPHOCTU HacieAoBaHusa. HacnenoBanue
npu3HakoB  y denoBeka. [lonoBeie Xpomocombl. CIEIUIEHHOE C  TOJIOM
HacienoBanue. HacnencTBeHHble  OOJE3HM  UEJIOBEKAa, WX MPUUUHBI U
npodunaktuka. CoBpeMEHHbIE MPEICTABICHHS O T€HE U TEHOME.

['enernyeckue  3aKOHOMEPHOCTH  3MeHYMBOCTH. Kiaccudukamus — dopm
W3MEHUMBOCTH. BlinsiHMe MyTareHoB Ha OpraHU3M YEeI0BEKa.

[Ipenmer, 3a1aun U METOJIBI CENIEKIIUU. | eHeTHUeCKHE 3aKOHOMEPHOCTHU CEJIEKIINH.
VYuenne H.W. BaBuioBa 0 neHTpax MHOroo0pasus U MpOUCXOKACHUS KYJIbTYPHBIX
pacTeHuil. buotexnonorus, ee OCTUKEHUS, IEPCIEKTUBBI PA3BUTHSL.

JdeMoHCcTpanun

OOMeH BelleCcTB U MPEBPaICHUE SHEPTUH B KIIETKE.

Jlenenue kneTku (MUTO3, MEHO3).

Cnoco6b1 6€cTI0I0TO pa3MHOKEHHUS.

Om1010TBOPEHUE Y PACTEHUM U )KUBOTHBIX.

WunuBuayanbHOE pa3BUTHE OPraHU3MA.

HacnenctBennsie 00J1e3HH YeoBeKa.

BnusiHue ankorosm3ma, HApKOMaHUM, KypeHHs Ha HAaCJIEACTBEHHOCTbD.

Myranuu.

Mo nudukanioHHas U3MEHYHUBOCTb.

LleHTpbl MHOTr00Opa3usi U MPOUCXOXKIAECHUS KYJIbTYPHBIX PAaCTEHUI.
HckyccTBeHHbIM 0TOOD.

HccnenoBanust B 001acTH OMOTEXHOJIOTUH.

IIpakTnyeckue 3aHATHS

Pemenne aneMeHTapHbIX TEHETUYECKUX 3a/1a4.

AHamM3 M OIEHKA 3TUYECKUX AaCIMEKTOB Pa3BUTHsI HEKOTOPHIX HCCJIEIOBAHUN B
OMOTEXHOJIOTUH.

Bun

OBOJMIOIIMOHHAsT Teopuss W ee poib B  (OPMHUPOBAHUM  COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapThHbl Mupa. Bupa, ero kpurepun. llomymsamms xak



CTPYKTYpHas €IMHMIA BHAAa W 3BOMOUMU. CHUHTETUYECKAsh TEOPHUs SBOJIOLIUU.
JIBMKynue Cuibl 3BOJIOLMM B COOTBETCTBUM C  CUHTETHYECKOM  TE€OpHUEU
spomoru (CTD). I'eHeTnyeckre 3aKOHOMEPHOCTH 3BOJIFOIMOHHOTO Mpoliecca.
Pesynbrarel 3Bomouuu. CoxpaHeHue MHOrooOpasus BHUIOB Kak OCHOBa
YCTOWYIMBOTO pa3BUTHA Onocdepsl. [Ipmanael BeiMupanus BUI0B. bruonormaeckuit
nporpecc 1 OUOJIOTUYECKHM perpecc.

['MnoTe3pl MPOUCXOXKAECHUS JKU3HHU. YCJIOKHEHUE JKHBBIX OpPraHM3MOB Ha
3emie B NpPOLECCE HBBOMIOUMH. AHTPONIOr€HE3 M €ro0  3aKOHOMEPHOCTH.
JlokazarempcTBa  pOJICTBA YENOBEKA C  MIEKONUTAIOIIMMH  JKUBOTHBIMHU.
Oxonornmdeckre  (aKTOpbl  AHTPOIIOTEHE3a: YCJIOKHEHHE TMOMYISIIMOHHOMN
CTPYKTYPBl BUJA, W3TOTOBJICHHWE OPYAUW TPyAa, NEPEXOJ] OT PaCTUTEILHOIO K
CMEIIIAHHOMY THUIY MHUTAaHWS, UCIOJIb30BaHUE OrHs. [losIBIIEHWE MBICIUTEIBHOU
NEATENIbHOCTH U YWICHOPA3IEIbHOM peun. [I[poncXokIeHNE 4EN0BEYECKUX pac.
JdeMoHCcTpanun

Kpurepuu Bua.

[lomynsiuysa — CTPYKTYpHasi EIMHULIA BUA, CIMHULIA SBOJIFOLUU.

JIBMKy1ye CUIIbl IBOJIIOLIUH.

Bo3nukHOBeHHE 1 MHOTOOOpasue NpucnocoOIeH! y OpraHu3MOB.

Penxue n ncuesaronye BUIbIL.

JIBWKyIME CUIIbI aHTPOIIOTEHE3A.

[IponcxokaeHNE YENOBEKA U YETOBEYECKUX Pac.

IIpakTH4yeckue 3aHATUS

Omnucanue ocoOelt Buaa no Mop¢hoioru4ecKoMy KpUTEPHIO.

AHanmm3 ¥ OLIEHKA PA3JIMYHBIX TUTIOTE3 MPOUCXOKICHUS )KU3HU.

AHanM3 U OLIEHKA PA3JIMYHbBIX TUIIOTE3 MPOUCXOKIECHHUS YETOBEKA.

IKOCHUCTEMBI

[lpeamer u 3agaym AKOJIOTUU: yueHHE 00 SKOJOTHMYECKUX (PAKTOpax, yUeHHE O
co00IIecTBax OpraHu3MOB, ydeHHe 0 Orocdepe.

OkoJsormdeckue (akTopel, OCOOEGHHOCTH WX BO3JICHUCTBUA. KOJOTHYECKAs
xapakTepuctuka Buaa. [loHsTHe 00 skosiormdeckux cuctemax. Llemu mutaHus,
Tpoduueckue ypoBHU. buoreoineHo3 kak skocuctema. broleHo3 u OMOTON Kak
KOMIIOHEHTHI OMOT€01IEH03a.

buocpepa — robanbHas oskocuctema. Yuenue B.M.Bepuaackoro o
ouocdepe. Posb kuBbiX opraHm3mMoB B Ouocdepe. buomacca. buonorumueckuii
KPYroBopoT (Ha IpUMepe KpyroBopoTa yrieponaa). OCHOBHBbIE HaIlpaBJICHUS
BO3/EUCTBHS  uenoBeka Ha  Ouocdepy. Tpanchopmainusi  eCTECTBEHHBIX
IKOJIOTHYECKUX cUCTeM. OCOOEHHOCTH arpo3KOCUCTEM (arpoIieHO30B).
JleMOHCTpaLMH

Dxosiornyeckue GakTOphl U UX BIMSHUE HA OPTAaHU3MBI.

MexXBUIOBBIC OTHOIICHHS : TAPA3UTHU3M, XUIITHNYECTBO, KOHKYPEHITHS, CAHMOHO3.
SpyCHOCTB pacTUTEIILHOTO COOOIIECTRA.

Kpyrosopor yriepoaaB ouocdepe.

3anoBeHUKY U 3aKa3Huku Poccun.

IIpakTH4yeckue 3aHATUS



CocrtaBiieHHE cXeM epeaadyy BEIeCTB U SHEPTUH (1ienei muTaHus).
CpaBHUTENIbHAS XapAKTEPUCTUKA MPUPOIHBIX SKOCUCTEM M arpO3KOCHCTEM CBOECH
MECTHOCTH.

Pemenue skojlornyeckux 3ajad.

AHamu3 W OIllEHKa TOCJCACTBUNA COOCTBEHHOM JEATEIIbHOCTH B OKPYKaIOIICH
cpene, TII00aTbHBIX SKOJIOTUYECKUX MPOOJIEM U ITyTeH UX PEIICHUS.

IKCKYpPCHH

Muoroo0Opa3ue Bu0B. (Ce30HHbIE U3MEHEHUS B TMpUPOJE (OKPECTHOCTH
podeccroHanbHOM 00pa30BaTeIbHOM OPraHU3aIHH ).

EcTecTBeHHBIE n HCKYCCTBEHHBIC SKOCHUCTEMBI (OKpecTHOCTH
npodeccuoHanbHOM 00pa30BaTEILHOM OpraHu3alliu).

IIpumepHbie TeMbl pedepaToB (10KJIAA0B), HHAUBUIYAJIbHBIX IPOCKTOB
e Marepusi, GopMBbI €€ IBIKEHUS U CYIIECTBOBAHUS.

IlepBsIit pycckuit akageMuk M.B.JIomoHOCOB.

HckyccTBO M niporiecce rno3HaHus.

Pu3nKa U My3bIKAJIbHOE UCKYCCTBO.

[{BeToMy3BbIKa.

@du3rKa B COBpEMEHHOM LIMPKE.

OU3NYECKUE METOBI UCCIICAOBAHUS MAaMSITHUKOB UCTOPUH, ApXUTEKTYPHI U

MIPOU3BEAECHNUN HCKYCCTBA.

Hay4Ho-TexHn4eckuii mporpecc v mpooIeMbl SKOJIOTHH.

e bHOTEXHONOTUSA U TEHHAs HHXKEHEPUA — TexHOJIoTHM XXI Beka.

HaHnoTexHONOTHsT KaKk NPUOPUTETHOE HAINpPaBJICHUE PA3BUTUS HAYKU W

npousBojcTBa B Poccuiickon Oeaepannu.

OxpanHa OKpyKaroue cpeabl OT XUMHUYECKOTO 3arpsI3HEHUSL.

PacTBOp®I BOKpYT HaC.

YcTpaneHue KECTKOCTH BOJbI Ha MPOMBIIUICHHBIX TP EAPUSITUSAX .

Hctopust BOSHUKHOBEHHS U pa3BUTHSA OPTaHUYECKOU XUMHUH.

YTIeBOAbI M UX POJIb B )KUBOU IPUPO/IE.

JKupbl Kak TPOYKT MUTAHUSA U XUMHUYECKOE ChIPHE.

HexBaTka mpomoBOJBCTBUSL Kak rjoOanbHas TpoOseMa 4YeloBeYecTBa U

IyTH €€ PELICHHUS.

e (CpeacTBa THIHEHbl HAa OCHOBE KHCJIOPOACOJAEPkAIIMX OpPraHuYEeCKHUX
COCJIMHEHUM.

e (CHUHTETMYECKHE MOIOILME CPENCTBA: JOCTOUHCTBA M HEJOCTATKH.

o Jlebuuur Oeiika B MUIIEBBIX NPOAYKTaX M €ro IMPEOJIOJICHHE B paMKax
rI00aTbHON ITPO0BOILCTBEHHOM TPOTPAMMBI.

o B.I. Bepranckuii u ero yuenue o ouocdepe.

e licTopus u pa3BUTHE 3HAHUH O KIIETKE.

e Okpyxawolas 4YeloBeKa Cpela U €€ KOMIIOHEHTBI: Pa3JIMYHbIE B3TJLBI
Ha OJHY IPOOJIEMY.

o [lomynsaiums KaK equHUIIA OMOJIOTUYECKOM HBOJIOLIUH.



[Tomynsiust Kak SKOJIOTUYECKAs €IMHUIIA.
CoBpeMeHHbIE B3IJIs/1bl HA OMOJIOTHYECKYIO SBOJIIOLIHIO.

CoBpeMeHHbIC B3IJISAbI HAa MPOUCXOXKICHUE YeIOBeKa: CTOJKHOBEHHUE
MHEHHUI.

CoBpeMeHHbIE METO/IbI UCCJIEI0BAaHUS KIIETKH.
Cpenpl oOuTaHust OPraHU3MOB: IPUUHUHBI Pa3HO0Opazusl.



6. TemaTuueckoe INTAHUPOBAHHE

Temarndeckuii Tian o01eo0pa3zoBaTeTbHON YIeOHOM TUCITUILTUHBI
OV /.11 EcTtecTBO3HaHUE

Ne HaunmenoBanue pazzaeno u Tem KoandgecTBo gacos CamMocTosTeIb-
Temsl ayAUTOPHOU Harpy3Ku Has pabora
BCETO | MPAKTUYECKHUE U
nabopaTopHbIe
paboTsI
OU3UKA
1 Bgenenue 1
Paznea 1. Mexanuka 9
2 Tema 1. Kuaemaruka 2
3 Tema 2. Jlunamuka 2
4 Tema 3. 3akOHBI COXpaHEHHS B 5 1
MEXaHHKEe
Pa3nen 2 8
5 Tema 1. Monekynsipaast ¢usnka 4
6 Tema 2. TepmomuHamuka 4
Pa3nes 3. OCHOBBI 3J1€ KTPOAMHAMMUKH 11
7 Tema 1. Dnexrpocrarrka 2
8 Tema 2. [ToCTOSIHHBIN TOK 2
9 Tema 3. MarautHoe moie. 7 1
Paznen 4. Kojie0anusi M BOJIHbBI 10
10 | Tema 1. Mexanuueckue KoyieOaHUS U 2
BOJIHEI.
11 | Tema 2. DneKTpoOMarHUTHBIC KOJICOAHUS 4 1
1 BOJIHEL.
12 Tema 3. CBeTOBBIE BOJHEI 4 1
Pa3nea 5. DjieMeHTBHI KBAHTOBOM 5
¢ u3ukn
Pa3nea 6. BcesieHHAs M ee DBOJIIOIHA 1
XUMUs
13 | BBenenue 1
Pazner 1. O0mas M HeopraHm4eckas 16
XHMHUS
14 | Tema 1. OCHOBHBIC IIOHATHS U 3aKOHBI 1
XUMUH
15 | Tema 2. Ilepuoguyeckuii 3aK0H U
[lepronudeckas cucTeMa XMMHUYECKUX 1
anemeHToB J[.M1.MeH nenieeBa
16 Tema 3. CTpoeHue BelecTBa 2
17 Tema 4. Bona. PacTtBopsr 2
18 | Tema 5. XuMHUYECKHE PEAKIIHH 3
19 | Tema 6. Knaccudukanus 4 1




HEOPraHWYECKUX COCTUHCHUU M UX
CBOMCTBA.
20 | Tema 7. MeTaiibl 1 HEMETAILIbI 3 1
Paznen 2. Opranuyeckasi XuMust 15
21 | Tema 1. OcHOBHBIE TOHSITHS
OPTaHUYECKOU XUMHUHU B TCOPHUS 2
CTPOCHUSI OPTAaHUYECKUX COCTUHEHUM.
22 Tema 2. YrieBogopoabl 2
23 | Tema 3. Kucnopojcoaepxkarme 2
OpTaHUYECKHE BEIICCTRA.
24 | Tema 4. AzoTconepxaime 9 1
opraHuyeckue coequHeHnus. [lommmepsl
Pazgen 3. Xumusa u JKnu3Hb 2
BHUOJIOI'Us1
25 Bsenenue 1
26 Tema 1. Knerka 7 1
27 | Tema 2. Opranusm 7 1
28 | Tema 3. Bun 8 1
29 | Tema 4. DKOCHCTEMEL 9 1
Hroro 108 12




1. XapaKTepI/ICTI/IKa OCHOBHBIXBH/10B y‘leﬁHOﬁ ACATCIIBHOCTU CTYICHTOB

Conepxanue o0ydeHus

XapaKTepUCTUKa OCHOBHBIX BHJIOB JICATCIILHOCTH CTYJACHTOB
(Ha YpOBHE YUEOHBIX JICHCTBHIA)

OU3NKA

Benenue

Pa3BuTtHe cr1ocoOHOCTEH SICHO M TOYHO M3JIarath CBOU MBICIIH,
JIOTHYECKU 00OCHOBBIBATh CBOKO TOUKY 3PEHUSI, BOCIIPUHUMAThH U
aHaJIM3UPOBATh MHEHHS COOECETHUKOB, TIPHU3HABAS IIPABO
JIPYroro 4ejoBeKa Ha MHOE MHEHUE.

[IpuBenenue npuMepoB BIUSHUSA OTKPHITHH B pU3KKe Ha
MPOTPECC B TEXHUKE M TEXHOJIOTUH TTPOU3BOJICTBA

Mexanuka

Kunemaruka

O3HaKOMJICHUE CO CIIOCO0AMM OIIMCAH M MCXaHHUUECKOTO
JIBHOKEHMS,

OCHOBHOM 3a7aueil MEXaHUKH.

N3ydenne 0OCHOBHBIX (PM3MYECKUX BEITMYHH KHHEMATHKU:
TepeMeIeHUs], CKOPOCTH, YCKOPCHUSI.

Hab6nromenre oTHOCUTEIBHOCTH MEXaHUYECKOTO JIBHMIKCHUSL.
DopMyTHpPOBAHHE 3aKOHA CIIOXKEHUSI CKOPOCTEH.
HccnenoBanue paBHOYCKOPEHHOTO MPSMOIMHEHHOTO IBUKESHUS
(Ha mpuMepe cBOOOTHOTO MAJCHU S TE€) U PABHOMEPHOTO
JIBUKCHUSI T€JIa TIO OKPYKHOCTH.

[TornMaHue CMBICITa OCHOBHBIX (PU3MYECKUX BEITUYHUH,
XapaKTepu3ylUMX PaBHOMEPHOE ABUXKEHUE TEIa 110

OKPYXHOCTH.

JlnHamuka

[Tonumanme cmbicia Takux (U3NYECKUX MOJENEH, KaK
MaTepuagbHas

TOYKa, HHEepLHaJIbHAs CUCTEMA OTCUETA.

M3mepeHne Macchl Tena pa3In4HbIME crioco0amu. M3mepenue
CHJI B3aUMO/IEH CTBH S TeJl. BblunciieHn e 3HaueHusl yCKOPEHU S
TE€JI 110 U3BECTHBIM 3HAUYEHMSAM JCUCTBYIOIIMX CUJI U MacC Tell.
YMeHue pazianydaTh CUITy TsDKECTH U Bec Tenia. OObsICHeHHE U
IIPUBE/ICHUE IPUMEPOB SIBJICHU S HEBECOMOCTH.

[IprMeHeHre OCHOBHBIX MOHATUN, POPMYITT U 3aKOHOB AUHAMHKHI
K pEIICHUIO 3a/1a4

3aKOHBI COXpaHEHHUS
B MEXaHUKE

OObscHEHNE peaKTUBHOI'O JBUKEHUSI HA OCHOBE 3aKOHA
COXpaHEeHUSs

HUMITYJIbCA. HpI/IMeHeHI/Ie 3aKOHa COXpaHCHUA UMITYJIbCA IJIA
BBIYMCJIEHHSI U3MEHEHU I CKOPOCTEHN TEJ PU UX
B3aMMO/ICHCTBHUSIX.

Brruncnenune pa6OTI>I CHJI M I3MEHEHU S KHHETHYECCKON OHCPIruun
Tena.

Brruncnenue noTeHuaabHOM SHEPTUH TEJT B TPAaBUTALIMOHHOM
oJe.

XapakTepucTuka MpOU3BOAUTEIBHOCTH MAIlIMH U IBUTATENEH C
VCIIOJIB30BAHUEM OHATHS MOLHOCTH

OCHOBBI

MOJICKYJISIPHOM (DM3UKH U TEPMOJIMHAMUKA

MonexkynspHas (usuka

@ opMyIMpPOBAHNE OCHOBHBIX MOJIOKEHU N MOJIEKYIISIPHO-
KAHETUYECKOW TEOpUU. BbINOTHEHNE SKCIEPUMEHTOB,
CIIy’KalliX 000CHOBaHUEM MOJIEKYJISIPHO-KMHETUYECKON TEOPHUH.
Habnronenne O6poyHOBCKOTO IBHMKEHUS U ABIEHUS AU Bdy3UH.
OmnpenencHue mapamMeTpoB BEIIECTBA B Ta3000pa3HOM
COCTOSIHUM Ha OCHOBAHUH YPAaBHEHM I COCTOSTHUS UJI€AJTbHOTO




raza. [IpencraBnenue B Buje rpaguka M30XOpHOTO, U300apHOTO
Y M30TEPMUUECKOTO NPOIECCOB. Briuncnenue cpequeit
KUHETUYECKON SHEPIUU

TEMJIOBOTO ABUKEHUS MOJIEKYI 110 U3BECTHOM TemImepaType
BEILECTBA.

N3mepenne BIa)xHOCTH BO3TyXa

TepmoanHaMuka

DKCHepUMEHTAIbHOE HCCIIEI0BAaHUE TEMJIOBBIX CBOICTB
BEIICCTBA.

Pacuer kommuecTBa TENI0THI, HEOOXOIUMOTO AJIst
OCYLIECTBIICHUS

IIPOLECCa IPEBPALLCHHS BELIECTBA U3 OJHOIO arperaTHOro
COCTOSIHUSA

B Jpyroe. Pacdyer u3mMeHeHus BHYTpeHHEH S3HEPTUU Tell, paboThI
U NIepelaHHOr0 KOJIMYECTBA TEIJIOTHl HA OCHOBAHUH IIEPBOTO
3aKOHA TEPMOJMHAMUKH.

OOBsiCHEHHE IPUHIIUIIOB JICHCTBUS TEIJIOBBIX MAIMH

OCHOBBI JIEKTPOAMHAMUKI

DJIeKTpoCTaTHKa

Brruncnenue cuil B3anMoIeHCTBUSI TOUEUHBIX JIEKTPUUECKUX
3apsioB.

Brruncnenue HanpsHKeHHOCTH U MTOTEHIIMANA DJIEKTPUYECKOTO
oJIs

OJITHOTO U HECKOJIbKUX TOUEUHBIX 3aps]0B. MI3MepeHue pazHocTu
noTteHiuaios. [lpuBenenre npuMepoB MPOBOJAHHUKOB,
JUAJIEKTPUKOB U KOHJIEHCATOPOB.

HaGmoienne sBIeHUs 3JEKTPOCTATUYECKOW MHIYKIUH U
SIBJICHUSI

MOJISIPU3ALlUM AUDJIEKTPUKA, HAXOASIIETOCS B DJIEKTPUUYECKOM
nose

IMocToHHBIN TOK

N3mepenune MOLHOCTH 3JIeKTpudeckoro Toka. Mamepenne 3J1C
Y BHYTPEHHETO CONMPOTUBIICHUS UCTOYHUKA TOKA.

CO0p ¥ uCIBITAHHE AICKTPUUECKUX TIETEH C Pa3TUIHBIM
COEIMHEHUEM

MIPOBOJHUKOB, PACYET UX IMapaMeTPOB

MargutHoe mose

Habmronenue neiicTBUSI MAarHUTHOTO T0JIs1 HA TPOBOHUK C
TOKOM,

KapTUHOK MarHUTHBIX MOJICH.

dopMyaupoBaHUE PaBUJIa JIEBOM PYKU U1l OIIPEACICHUS
HallpaBJI€HUs CUJIbl AMIIepa.

Beruuciienue cui, 1€MCTBYIONMX Ha TPOBOJHUK C TOKOM B
MarHUTHOM T10J1€, OOBSICHEHUE MIPUHITUTIA JCHCTBUS
3JIEKTPOIBUTATES.

HccnenoBanue sABiIEHUS SJIEKTPOMAarHMTHOW MHIYKIIUH

Konebanus v BOJIHBI

Mexaunueckue xKonebaHus 1
BOJIHBI

[IpuBeneHne npuMepoB KoJieOaTEIbHBIX IBHIKEHU.
Uccnenosanue

3aBUCHMOCTH IepHOJia KoJeOaHU I MaTeMAaTHUYECKOT0 MasTHUKA
OT €r0 JJTMHBI, MACCHI U aMILUTUTY/IbI KoJiebanuii. OmnpeneneHue
YCKOPEHHUSI

CBOOOJTHOTO Ma/IeHUs C TOMOIIBI0O MAaTEMaTUYECKOTO0 MasTHHKA.
HaOnronenue xonebanuii 3Byqaiero tena. [lpuseaenue
3HAYEHHUs

CKOPOCTH pacpOCTPAHEHMS 3BYKa B PA3JIMUYHBIX Cpesiax.




YMeHnne o0bACHATH UCIOIb30BAHUE YIbTPa3ByKa B MEIUIIMHE

DJIEKTPOMarHuTHHIE
KOJICOAHUS 1 BOJTHBI

HaGumronenne ocumiorpaMM rapMOHMYECKUX KOJICOaHUN CHITBI
TOKa

B IICTTH.

OOBbsicHeHHE TPEeBpaIlCHUS YHEPTUH B UI€aTbHOM
KoJe0aTeIbHOM

KOHTYpE.

M3yuenne ycTpolicTBa M MPUHIIMIIA ACHCTBUS TpaHCchopMaTopa.
AHanu3 cXeMsbl Iepesadn IEKTPOIHEPTUH Ha OOJIbIIIe
paccTosHus.

[IpuBenenue npuMepoB BHI0B PAANOCBSA3U. 3HAKOMCTBO C
YCTPONCTBaMH, BXOAAIIMMHI B CHCTEMY PAIHOCBS3H.
OO6cyxIeHe 0COOCHHOCTEN paclpoCTpaHeHus PaJlOBOIH

CBeTOBBIE BOJIHBI

[IpumeHeHne Ha TpaKTUKE 3aKOHOB OTPAKEHUS U TP EJTOMIICHHS
CBeTa IMpH peeHny 3a1a4. Habmonenue sBieHus qudpakium 1
JIMCTIEPCUM CBETA.

YMeHue cTpouTh U300paKEeHUs MPEIMETOB, JaBAEMbIC JINH3AMU.
Pac-

YeT ONTHUYECKOH CHIBI JIMH3EI

DJIEeMEHTHI KBAHTOBOW (PH3UKH

KBaHToBBIC CBOMCTBA
CB€Ta

Ha6monenne gotosnekrpuyeckoro s¢gepexra. Pacuer
MAaKCUMAJIbHOM KHHETUYECKOW DHEPIHU JIEKTPOHOB IIPU

doTordexre

dusuka aroma

®opmynupoBanue nocrynatos bopa. Habmoaenue nuaeiuaToro
U HEMIPEPBIBHOTO CIIEKTPOB.

Pacder 4acTOTBI ¥ JJIMHBI BOJHBI UCITYCKAEMOI'O CBETA IMPH
epexoe

aToMa M3 OJTHOTO CTallMOHAPHOIO COCTOSHUS B IPYroe€.
OOBsiCHEHHE IPUHIIMTIA TeHCTBHS Jlazepa

du3nKa aTOMHOTO SApa U
3JIEMEHTapPHBIX
JaCTHUI]

HaGmonenne TpekoB anbga-dacTuil B kKamepe BuibcoHa.
Perucrpanus aaepHbIX U3Iy4eHUN C MOMOIIBIO CYETYHKA
Ieitrepa.

Pacuer OHCPIUH CBA3U ATOMHBIX AI€P. TTonmmanue IIEHHOCTHU
Hay4HOTO MMO3HAHUS MUpPa HE BOOOILE sl YeJIOBEYEeCTBA B
LEJIOM, a JUTSI KaKIO0ro O0yJaroIerocs JUYHO, [EHHOCTH
OBJIAICHUA METOJAOM HAYYHOI'O IMO3HAHUA JJISI JOCTUKCHU A
ycrexa B JIF00OM BHJI€ MPAKTHYECKON NEeSTeTbHOCTH

Bcenennas u ee 3BOITIOLNASI

CtpoeHue u pa3BUTHE
Bcenennon

OOBsIcCHEHHE MOJIENH pacumpstoielicss Beenennoi

[Ipoucxoxnenue
COJHEYHON CHCTEMBI

Habmonenwue 38e31, JIyHsl v imaneT B Teneckon. Habmonenne
COJIHCUHBIX MATCH C TTOMOIIBIO TEJIECKOIa

XNUMMUA

BBenenue

PackpeiTe BKIaga XMMUYECKONM KapTUHBI MUpPa B €IUHYIO
€CTECTBEHHOHAYYHYIO KAPTUHY MUpa.

XapakTepUCTUKAa XUMHUM KaK IIPOU3BOAUTEIBHON CHIIBI
o0LIecTBa

Baxxueiinme xuMuyeckue
[IOHATHUS

YMeHue nath orpeaesaeHue U onepupoBaTh CIEIYIOIMMU
XUMUYECKUMH TOHSTUSIMU: «BEILIECTBOY, «XUMUUYECKUN
AJEMEHT», «aTOMY, «MOJIEKYJa», «OTHOCUTEIbHbIEC aTOMHAs U
MOJIEKYJIIpHAsT MacChl», «MOHY, «aJIJIOTPOIHS, «U30TOIbI,
«XUMHUYECKasl CBS3bY, «QIEKTPOOTPULIATEIIbHOCTDY,




«BAJICHTHOCTBY, «CTCIICHb OKHCIICHUS», «MOJIbY», «MOJISIpHAs
Maccay, «MOJISIPHBIM 00beM ra3000pa3HbIX BEIIECTBY,
«BEIIECCTBA MOJICKYJIIPHOTO U HEMOJICKYJISIPHOTO CTPOCHHSI,
«PACTBOPBI», AJIEKTPOIUT U HEIJICKTPOIHTY,
(OIIEKTPOIUTUYECKAS TUCCOIUAIUS», «OKUCITUTENb U
BOCCTAaHOBUTEJbY, «OKACIICHUE W BOCCTAHOBIICHUEY, «CKOPOCTh
XUMHYECKOH PEaKIuuy, «XUMHIECKOC PAaBHOBECHEY,
«YTJIEPOJHBIN CKeNeT», «QyHKIIMOHAIbHAS TPYIIIay,
«A30MEPU D)

OCHOBHBIE 3aKOHBI
XUMUHA

D opMyIMpPOBAHNE 3aKOHOB COXPAHEHHUS MACChI BEILIECTB U
IIOCTOSIHCTBA COCTaBa BEUIECTB. Y CTAHOBJIEHUE NPUUMHHO-
CJIEJICTBEHHOM CBSI3U MEX]y COACPKaHUEM ITUX 3aKOHOB U
HalKMCaHHEeM XUMUYeCKuX GOpMya U ypaBHeHUM. PackpbiTue
¢u3nyeckoro cMmbicia CHMBOJHUKH [leproqiaeckoit TabnuIIb!
xumudeckux emenToB JI.1.MenaeneeBa (HOMEpPOB 2JIEMEHTA,
nepuoa, TpyIibl) U YCTAHOBJIEHHE TPUUYUHHO-CIIEACTBEHHOU
CBSI3U

MEXAYy CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMU M3MEHEHUS
CBOICTB

AJIEMEHTOB M 00Pa30BaHHBIX UMH BEIECTB B MTEPUOIAX U
rpymnmnax.

XapakTeprucThKka 3JI€MEHTOB MaJIbIX MIEPUOJIOB MO UX
nosioxkeHnto B [lepuoanyeckoit cucreme /.M. MenneneeBa

OcHoBHBIE TEOpUH
XUMHUHN

VYcranoBieHHE 3aBUCHMOCTH CBOMCTB XUMHUYECKUX BEIIECTB OT
CTPOEHHS aTOMOB 00Pa3yIOIIMX UX XUMUUYECKUX IJIIEMEHTOB.
XapakTepucTUKa BaXXHEUIIMX TUTIOB XMMUYECKUX CBS3EU U
OTHOCHUTEIIBHOCTH 3TOU TUIIOJIOTHHU. OOBICHEHUE 3aBHCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUSI KPUCTATUTHYECKUX
peteTok. opMyIUpOBaHUE OCHOBHBIX IMOJIOKEHUN TEOPUHU
AIEKTPOJIMTUYECKON AUCCOLMAIUY U XapaKTEPUCTUKA B CBETE
ATOM TEOPUM CBOMCTB OCHOBHBIX KIIAaCCOB HEOPIaHUYECKUX
COEIMHEHUH.

D opMyTMpPOBAHNE OCHOBHBIX IMOJIOKEHU M TEOPUHN XUMHUECKOTO
CTPOEHHS OPTraHUYECKUX COCTMHEHU I 1 XapaKTepUCTUKA B CBETE
ATOM TEOPHUU CBOMCTB BaXKHEUIIMX MPEICTABUTENICH OCHOBHBIX
KJIaCCOB

OPraHUYECKUX COCIMHECHUN

Baxxneiinme BemecTBa
Y MaTepHabl

XapakTepuCcTUKa CTPOEHHUS aTOMOB M KPUCTAJIOB M Ha 3TOM
OCHOBE —

0o0mMX (PU3HMYECKUX U XUMHUYECKHX CBOWCTB METAJIOB M
HEMETaJJIOB.

XapakTepucTUKa COCTaBa, CTPOCHMUS, CBONCTB, TOMyIeHUS U
MpUMEHEHNE BaXXHEHIIIMX HEMETaJIOB.

XapakTrepucTUKa COCTaBa, CTPOCHMS U OOLIMX CBOWCTB
BaYKHEUIIMX

KJIaCCOB HEOPraHWYECKUX coequHeHu. Onucanue cocraBa u
CBOMCTB Ba)KHEHIIMX IIPEACTABUTEIIEH OPraHU YECKUX
COEJIMHEHU: METaHOJIa U 3TAHOJIa, CIIOKHBIX 3(UPOB, KUPOB,
MBLJI, KAPOOHOBBIX KUCIIOT (YKCYCHOM KHUCIIOTHI),
MOHOCaxapu10B (IJIFOKO3bI), JUcCaxapuJoB (caxapo3bl),
MOJIMCaxapyua0B (Kpaxmaia U HeJUTI0I03bl), aMUHOKHUCIIOT,
0€JIKOB, HCKYCCTBEHHBIX U CHHTETUYECKUX MTOJINMEPOB




XUMUYECKUH SI3BIK
U CUMBOJIUKA

Hcnonp3oBanue B yaeOHOM U TPOQPECCHOHATBHON JAEITEILHOCTH
XUMHUUYCCKUX TCPMUHOB 1 CUMBOJIMKHU.

Haseisanue N3Y4YCHHBIX BCHICCTB 110 TpHBHaJIBHOfI nim
MEXIYHApOJHOW HOMEHKIATYpE U OTPaKEHUE COCTaBa 3TUX
COCIIMHEHUM C TOMOIIBI0 XUMUYECKUX (HOPMYIL.

OTpakeHrEe XUMHYECKIX TTPOIIECCOB C TTOMOIIBIO YPaBHCHU I
XUMHYECKHX PEaKIIHii

XHUMUYECKUE PEAKINU

OOBsICHEHHE CYyIIHOCTH XUMHUUYECKUX MPOLIECCOB.
Knaccuduramus
XUMHMYECKUX PEAKIUH 10 pa3IuyHbIM MIPU3HAKAM

XHUMUYECKUAMN IKCIIEPUMEHT

BrinmonHenne XuMH4eCKOro OKCIICPUMCHTA B ITIOJIHOM
COOTBETCTBUU

C MpaBUJIaMU TEXHUKH 0€3011aCHOCTH.

HaOnronenue, pukcupoBaHue U ONMCaHUE PE3YIbTaTOB
IPOBEICHHOTO

HKCIIEPHUMEHTA

Xumuueckas HHGOpMaLHs

[IpoBeneHMEe CaMOCTOSITEIIEHOTO TTOMCKA XMMUYECKOU
MH(OpPMAIUHY C UCTIOJIB30BAHUEM PA3TMYHBIX HCTOUHUKOB
(Hay4yHO-TIOMYJIIPHBIX

W3IaHUH, KOMIIBIOTEPHBIX 0a3 aHHBIX, pecypcoB MHTepHeTa);
MCIOJIb30BAHKNE KOMITBEOTEPHBIX TEXHOJIOTHH JIJIs1 00pabOTKH U
nepeaayn XMMHIECKOH HHPOPMALIUH U €€ TTPEJICTABIICHHUS B
pasITUYHBIX OpMax.

[podunbHoe u
npogeccroHaIbHO 3HAYMMOE
coziepKaHue

OOBsicCHEHHE XUMUYECKUX SBJICHUH, IPOUCXOAAIMX B IPUPOE,
ObITY

U Ha IIPOU3BO/JICTBE.

CobmnroieHre mpaBuII SKOJIOTHYECKA TPAMOTHOTO TMOBEJICHUS B
OKpY)KAIOIIEH Cpere.

O1eHKa BIUSHUS XUMHUYECKOTO 3arps3HEHHS OKPYKaIoIIeH
cpenbl

Ha OpraHK3M YeJIOBEKa U APYrue KUBbIE OPTaHU3MBI.
CobmtoieHure npaBui 0€30MacHOr0 OOpaIeHs ¢ TOPIOUYUMU U
TOKCHYHBIMHU BEIIECTBAMH, JTAOOPATOPHBIM 000PYIOBAHHEM.
Kputnueckas ornieHka 10CTOBEPHOCTH XUMUUYECKOM
uHpopMaIuu,

ITOCTYNAIOIIEH U3 Pa3HBIX HCTOYHUKOB.

BUOJIOT'UA

buosnorus — coBOKyITHOCTb
HayK O KUBOU MpHUpPOJIE.
MeTobl HayYHOTO MMO3HAHUS
B OWosoruu

3HAKOMCTBO C OOBEKTaMU U3y4CHUsI OMOJIOTHH.

BeisiBienue ponu Ouonoruu B GOpMUPOBAHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOU KaPTUHBI MUPA U IPAKTUYECKOU
JIeSITeTbHOCTH

0 JIen

Kierka

3HAKOMCTBO C KIETOYHON TEOPHEH CTPOCHMS OPTaHU3MOB.
[TonydyeHnne npencraBiaeHus O pOJIM OPTAHUYECKUX U
HEOPraHUYECKUX BEILECTB B KIIETKE.

3HaHME CTPOCHUS KIETOK 110 pe3ybTaTaM padOThl CO CBETOBBIM
MHUKPOCKOIIOM.

‘YMeHHe ONUChIBATh MUKPOIIPENapaThl KJIETOK PaCTEHUM.
YMeHne cpaBHUBATh CTPOEHUE KIETOK PACTEHUN U JKUBOTHBIX
110 TOTOBBIM MUKpOIIpenaparam

Opranusm

3HaHUE OCHOBHBIX CIIOCOOOB Pa3MHOKEHHSI OPraHM3MOB, CTa U
OHTOICHE3a Ha MIPUMEpE YeJIOBEKa.




3HaHWE IPUYMH, BBI3IBAIOIIMX HAPYLICHUS B Pa3BUTHHU
OpraHHU3MOB.

YMeHune 1ob30BaThCs FCHETUYECKOW TEPMUHOJIOTUEN U
CUMBOJIMKOMW, PEIIaTh MPOCTEUIIME TeHETUUECKHUE 3aauH.
3HaHue 0COOCHHOCTEH HACTIEICTBEHHOM U HEHACIIEACTBEHHOM
M3MEHYMBOCTH U UX OMOJIOTMYECKON POJIM B HBOJIIOIIUH KUBOTO

Bun YMeHue aHaIM3upoBaTh U OLIEH UBATh PA3JIMYHBIE THITOTE3bI
MPOUCXOXKICHUS )KU3HU Ha 3eMIIe.

YMeHue mpoBOIUTH OMUCaHUE 0COOEH OJTHOTO BU/IA ITO
MOP(HOIOTUYECKOMY KPUTEPHUIO.

PazBuTHe criocoOHOCTEH SICHO M TOYHO M3JIaraTh CBOM MBICIIH,
JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUKY 3pEHHS, BOCHPUHUMATh U
aHAIU3UPOBATh MHEHUS COOECETHUKOB, TIPU3HAaBas IPaBO
JIPYroro 4ejoBeKa Ha MHOE MHEHUE.

YMeHue 1oka3biBaTh POJCTBO YETOBEKA M MIIEKOTTUTAIONIHX,
OOIHOCTh U PABEHCTBO YEJIIOBEYECKUX PaC

DKOCUCTEMBI 3HaHME OCHOBHBIX KOJIOTHYECKUX (DAKTOPOB W MX BIMSHUS Ha
OpraHU3MBbl.

3HaHUE OTIMYUTENBHBIX TPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB
— arpo3KOCHCTEM.

[TonmydeHnue mpencTaBICHUS O CXeME IKOCHCTEMBI Ha IPUMEpE
ouochepsl.

JleMOHCTpanys yMEHUs TOCTAHOBKH LIEJIEH AESTEIbHOCTH,
NJIaHUPOBaHUE COOCTBEHHOMU IEATENIBHOCTH IS JOCTHKCHUS
MOCTaBJICHHBIX 1€JIeH, TPEABUICHHS BO3MOXKHBIX PE3yJIbTaTOB
ATUX IEUCTBUN, OpTaHU3ALIMHA CAMOKOHTPOJISI U OLIEHKH
MOJYYEHHBIX PE3yIbTaTOB.

OOydeHue coOI0ICHUIO TTPABUII TOBEACHUS B IPUPOJIE,
OepeKHOMY OTHOIICHUIO K OMOJIOTHYECKHUM OOBEKTaM
(pacTeHHSIM U )KUBOTHBIM M MX COOOIIECTBAM) U X OXpaHe

8. YueOHO-MeTOAMYECKOE ¥ MaTepUAJbHO-TEXHHYECKoe olecredeHue
NMPOrpaMMbl y4e0HO M IMCIMIIJINHBI «€CTECTBO3HAHUE»

[lomemennst kaOWHETOB (PM3WMKHM, XHMHUA ¥ OHOJOTHHM  YJOBJIETBOPSIOT
TpedoBanusaM CaHUTapPHO-AIMUIEMHUOJIOTHYecKUX mpaBmit U HopMmaruoB (CanllnH
242 No 178-02) u ocHalieHbl TUIOBBIM OOOpPYJOBaHHEM, YyKa3aHHbIM B
HACTOAIIMX TpPeOOBaHMSIX, B TOM YHUCJEe CICHUAIM3UPOBAHHONW  yueOHOU
MeOeTpl0 U CpeAcTBAaMU  OOYYEHHs, JOCTAaTOYHBIMHU JJISi BBITIOJHCHHUS
TpeOOBaHUM K YPOBHIO IMOATOTOBKH 00 yJaFOIINXCS .

B kabuHerax wuMmeercs MyJNbTHUMEAUNHOE O0O0OpYy/IOBaHUE, TOCPEACTBOM
KOTOPOT'O0 yYaCTHHKHA OOpa30BaTeIbHOTO TMpoliecca MOTYT TMPOCMaTpUBaTh
BU3YyaIbHYIO0 HH(pOpMaIMio o (GU3NKe, Co37aBaTh MPE3CHTAIINN, BHACOMATEPUAIIBI
U T.10.

B coctaB yueOHO-METOAMYECKOTO M MaTepUAbHO-TEXHUYECKOTO 00ecrieueHus
IPOTPaMMBI y4eOHO M TUCIUTUIMHBI « EcTecTBO3HAHME» BXOIAT:




MHOTO(YHKIIMOHATbHBIM KOMIUIEKC MTPETo/1aBaTels;

HarJsigHble  TocoOust  (KOMIUIGKTHI — Y4eOHBIX — TaOJuMIl,  IUIAaKaToB,

MOPTPETHI BBIIAIOIIMXCS YIEHBIX B 00JIACTH €CTECTBO3HAHUS U T.11.);

MHGOPMAITMOHHO-KOMMYHHKAIIMOHHBIC CPEICTBA;

HKPAHHO-3BYKOBBIE TOCOOUS;

KOMIUIEKT 3JICKTPOCHA0KEHNSI KAOMHETOB;

TEXHHUUYECKHE CPECTBA 00yUCHHS;

JIEMOHCTpAIMOHHOE 000pyA0BaHUe (OOIIEro Ha3HAYEHUS U TeMaTU4eCKue

HaOOpBbI);

e JjaboparopHoe oOoOpymoBaHuEe (OOIIEro Ha3HAYCHUS W TEMAaTUYECKHE
HAaOOpB, B TOM quclie M1 TIOCTAaHOBKM JEMOHCTPAIlMOHHOTO M
YUIEHUYIECKOTO IKCIIEPUMEHTA, PEAKTHBBI);

® CTaTUYECKUe, TMHAMUYECKHE, JEMOHCTPAIMOHHBIE U Pa3JJaTOUYHbIE MO/ICIH,
BKJIIOUAsl HATypaJbHBIC OOBEKTHI;

® BCIIOMOTAaTENbHOE 000PYAOBAHUE;

® KOMIUICKT TEXHUYECKOW TOKyMEHTAI[MH, B TOM YHCJIC TTacTIOpTa Ha CPEACTBA
00y4eHUs1, THCTPYKIIUU 10 UX UCTIOH30BAHUIO U TEXHUKE 0€30MacHOCTH;

e OuOIMOTEYHBbIN HOHI.
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