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MOACHUTEJIbBHASA 3AIIMCKA

[Tporpamma 00111e00pa3oBaTeNIbHON yueOHOU U CHUTUIAHBI
«EcrecTBO3HAaHME) TMpeIHA3HAYEHA ISl U3YUEHUS €CTeCTBO3HaHUsI B EHOTaeBckoM
bumuane T'AOY AO BO «AT'ACYy», peanusyromeM o00pa3oBaTelbHYIO
mporpaMmy CpeiHero oOmmiero oOpa3oBaHHS B Ipeneiax OCBOCHHUS OCHOBHOM
npodeccuonanbHol obOpaszoBarensHoi nporpammbl CITIO (OITOIT CIIO) Ha 6aze
OCHOBHOI'O o0miero oOpa3oBaHus, MpU MOATOTOBKE KBAIU(PUIIMPOBAHHBIX
padbouux, CIyx)ammx.

[Tporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpeanero oOIero
0o0pa3oBaHUsA, NPEOBIBIIEMBIX K CTPYKTYype, COACPXAHUIO U pe3ylbTaTam
OCBOEHHMSI ydeOHOW aucuuiianHbl «EcTecTBo3HaHWe», B COOTBETCTBUU C
PexomenmanmsiMu 1o OpraHU3allUM MOTYYEHUSI CPEAHEro 001ero oopa3oBaHus B
npesenax OCBOCHHs 00pa30BaTeNbHBIX MPOrpaMM CPEAHETO MPOohecCHOHATHLHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOIO OOIIEr0 OOpa30BaHUA C yYETOM TPeOOBaHHIA
dbenepanbHBIX TOCYJAPCTBEHHBIX O0pa30BaTENbHBIX CTAHAAPTOB W IOIY9aeMOU
npodeCCU WM  CIENUATBHOCTH CPEIHEro MPOPEeCCHOHATHLHOTO 00pa3oBaHUs
(mucbmo JlemapTamMeHTa TOCYAapCTBEHHOW TMOJUMTUKA B cdepe MOATOTOBKU
pabounx kaapos u JJI1O Muno6praayku Poccun ot 17.03.2015 Ne 06-259).

Conepkanue mporpamMMbl «EcTecTBO3HAHUE» HAIPABJICHO HA JOCTH)KCHHE
CHEAYIOIINX LIEJCH:

* OCBOCHHME 3HAHUW O COBPEMEHHOI €CTeCTBEHHO-HAYYHOW KapTUHE MUpA U
METOJIaX E€CTECTBEHHBIX HayK; 3HAKOMCTBO C HauOojiee BaXKHBIMH HUJCSIMHU U
JOCTH)KCHUSIMH ~ €CTECTBO3HAHMSI, OKAa3aBIIMMU OMpEACNioNniee BIMSHHE Ha
pa3BUTHE TEXHUKH U TEXHOJIOTHH;

* OBJIAJICHUC YMCHHUSMH MPUMCHSITH MMOJydeHHBIC 3HAHUS I OOBSICHEHUS
SIBJICHUH OKPY>KAIOIIEr0 MHUPA, BOCTIPUATHS WH(OOPMAIMHN €CTECTBEHHO-HAYIHOTO
U TpodeccCHOHaTbHO 3HAYMMOTO COJACPXKAHUS, Pa3BUTHE WHTEIUICKTYabHBIX,
TBOPYECKHX CIIOCOOHOCTEH M KPUTHYECKOTO MBINIJICHUS B XOJAC IPOBEICHHS
POCTEHINMX HCCIICAOBAaHUHN, aHAIHW3a SBJICHHWH, BOCIPUATHS W HHTEPIIPETAIIUN
€CTECTBEHHO-HAYYHON MH(pOPMAIIHH;

* BOCITUTaHKE YOKICHHOCTH B BO3MOXKHOCTH ITO3HAHUS 3aKOHHON TIPUPOIBI
Y UCTIOJIH30BaHUS JOCTH)KCHHUI €CTECTBEHHBIX HAYK I Pa3BUTHS ITUBUIIH3AINH U
MTOBBINICHUS KA4eCTBA KU3HU;

* TMPUMCHCHHE €CTECTBEHHO-HAYYHBIX 3HAaHWH B MpodeccHoHaTbHON
NEATEIBHOCTH W IIOBCEIHEBHOM JKM3HM JUIT oOecredeHus1 O€e30IMacHOCTH
KU3BHENICATCTLHOCTH, TPAaMOTHOTO WCIOJIh30BaHUS COBPEMEHHBIX TEXHOJIOTHIA,
OXPaHBbI 3710POBbsI, OKPYXKAIOLIEH Cpeibl.

B mporpaMMmy BKITIOYEHO CoONlep)KaHUE, HAMpaBlIEHHOE Ha (JOPMHUPOBAHUE Y
CTYJIEHTOB KOMIIETEHIIUH, HEOOXOAUMBIX is KadecTBeHHoro ocBoeHusi OIIOII
CIIO nHa 6a3e ocHOBHOro 0011ero 00pa3oBaHUs C MOJYYEHHUEM CPEAHETO OOIIEro
o0pa3oBaHUs; TMPOrpaMMbl  TOATOTOBKM  KBATM(HUIIMPOBAHHBIX  pabOUUX,
cnyxatux (ITITKPC).

[Iporpamma MOXET UCHOJB30BAThCS JPYrUMU  MPOPECCHOHATBHBIMU
0o0pa30BaTeNbHBIMU  OpPTaHHU3AIMSIMH,  pPEATH3YIONUMHU  00pa30BaTEIbHYIO
oporpaMmy CpenHero oOmiero oOpa3oBaHUsA B IpeleiaxX OCBOEHHUS OCHOBHOM



npodeccuoHanbHO oOpaszoBarenbHOM mporpamMmbl CIIO Ha 0a3e OCHOBHOIO
obmero oopazosanus (IITIKPC, IITICC3).
OBIIASI XAPAKTEPUCTHUKA YYEFHON JUCIHUATLIAHBI
«ECTECTBO3HAHMUE»

EcTtecTBo3HaHME — HayKa O SIBICHHSIX U 3aKOHax npupojabl. COBpeMEHHOE
€CTECTBO3HAHUE BKJIKOYAET MHOXECTBO €CTECTBEHHO-HAyYHBIX OTpacieu, u3
KOTOpPBIX HamOoJjiee BaXXHbIMHU SBISAIOTCA (Pu3uka, Xumus U Ouosorus. OHO
OXBATBHIBAET IIMPOKUU CHEKTP BOMPOCOB O PazHOOOpa3HbIX CBOMCTBaX OOBEKTOB
IPUPOJIBI, KOTOPBIE MOXHO paCCMaTpPUBaTh KAK €MHOE LENOE.

EcTecTBeHHO-Hay4YHble 3HAaHWSA, OCHOBAaHHbIE Ha HHUX TEXHOJOTUU
GbopMHUPYIOT HOBBIM 00pa3 >KU3HU. BBICOKOOOpA30BaHHBIN YEIOBEK HE MOXKET
JUCTAaHLUPOBAThCSA OT (YHAAMEHTAIbHBIX 3HAHUN 00 OKpYXKaoIIEeM MHpE, HeE
PHUCKYS 0OKa3aThCsi OECTIOMOIIHBIM B MPOPECCUOHATLHOM €SI TEIbHOCTH.

JIroboe mepcrneKTUBHOE HAIpaBJICHHUE JEATENLHOCTH YEJIOBEKA MPSMO WU
KOCBEHHO CBSI3aHO C HOBOW MaTepHalIbHOM 0a30i M HOBBIMH TEXHOJOTHSMHU, H
3HAaHUE UX €CTECTBEHHO-HAYYHOM CYIIIHOCTH — 3aKOH ycIexa.

EcrecTBO3HaHNE — HEOThEMJIEMAs COCTABIIIONIAS KYJIbTYpbI: OIpEaemss
MHUPOBO33PEHUE 4YEJIOBEKa, OHO TNPOHUKAET U B TyMaHUTapHylO cdepy, U B
OOIIECTBEHHYIO  HW3Hb.  PallMOHAIbHBIA  €CTECTBEHHO-HAyYHBIH  METOJ,
c(OpMHUPOBABIIMIKCA B PAMKaX ECTECTBEHHBIX HAayK, OOpa3yeT eCTECTBEHHO-
HAy4YHYI0 KapTUHY MHUpa, HEKoe 00pazHo-puiocopckoe 0000IIeHHE HAYYHBIX
3HaHUM.

OcHOBY ecTecTBO3HAHMS MpeACTaBisieT (U3MKa — Hayka O MpPHUPOJE,
u3yyaromasi HauOoJjiee Ba)KHbIE SIBJICHUS, 3aKOHBI U CBOMCTBa MaTepUaIbHOIO
mupa. B ¢usuke ycraHaBIMBAIOTCS YHUBEpCAJIbHBIE 3aKOHBI, CIPaBEIJIMBOCTD
KOTOPBIX TMOATBEPXKJIAETCA HE TOJBKO B 3€MHBIX YCIOBUSX U B OKOJIO3EMHBIX
IIPOCTPAHCTBAaX, HO M BO Bcel Bcenennou. B 3TOoM 3aknrovaercs OOWH U3
CYILIECTBEHHBIX MPU3HAKOB (U3UKKM Kak (yHIZaMEHTabHONM Hayku. Pusnka
3aHMMaeT 0c000€ MECTO CPEU €CTECTBEHHBIX HAyK, TO3TOMY €€ MPUHATO CUUTATh
JUIEPOM €CTECTBO3HAHUS.

EcrecTBO3HaHME Kak Hayka O SIBJICHMSX M 3aKOHaX MPUPOAbI BKIIFOUAET
TaK)Ke OJIHY U3 BaXKHEHIIUX OTPaACIEN — XUMHUIO.

XrMHsT — HayKa O BEIIECTBAaX, MX COCTaBE€, CTPOEHUH, CBOWCTBAX,
npoleccax MpEBpPAlICHUs, HUCIOIb30BAHUM 3aKOHOB XHMHUH B IPAKTUYECKOU
NEeSATENbHOCTH JIOEH, B CO3JaHUH HOBBIX MaTepUaJIOB.

buonoruss — cocraBHas 4acTh €CTECTBO3HAHUA. JTO HayKa O JKHUBOU
npupone. OHa M3ydaeT pPacTUTENIbHBIN, KUBOTHBIM MUP M YE€JIOBEKa, MUCIOJb3Ys
KaK COOCTBEHHBIE METONbl, TaK U METOJIbl JAPYrUX HAYK, B YAaCTHOCTU (DU3HKH,
XMMHHM ¥ MaTeMaTUKHU: HAOJIOJEHUS, SKCIEPUMEHTHI, UCCIIEIOBAaHUS C TIOMOILBIO
CBETOBOI'O U D3JIEKTPOHHOTO MHUKPOCKOIA, 00pabOTKY CTAaTUCTHUECKHX JaHHBIX
METO/laMM  MaTeMaTH4eCKOW  CTaTUCTUKM U Jp. buosoruss  BBISBISET
3aKOHOMEPHOCTH, MPUCYIINE KU3HU BO BCEX €€ MPOSBIICHUSAX, B TOM UHCJIE OOMEH
BEULIECTB, POCT, Pa3MHOKEHHUE, HACJIECICTBEHHOCTb, U3MEHUYMUBOCTh, IBOJIIOLMIO U

1p.



B npodeccuonanbHbix 00pa3zoBaTEIbHBIX OpraHU3ALMAX, PEATU3YIOIMIHNX
o0pa3oBaTelbHyI0 MpPOrpamMMy CpeaHero oOmiero oOpa3oBaHUsI B Mpeserax
ocoenust OIIOITI CIIO na 0a3e OoCHOBHOro oOOIIEro oOpa3oBaHMs, WU3Yy4aeTCs
UHTErpUpOBaHHas y4yeOHas aucuuiuinHa «EcTecTBo3HaHME», BKIIOYAIONIAs TPH
pazziena, 00maaone OTHOCUTEIPHON CAaMOCTOATEIHHOCTBIO M 1IEJIOCTHOCTHIO —
«Dusukay, «Xumus», «bHOJIOrHUsS» — YTO HE HAPYIIAET NPUBBIYHYIO JIOTUKY
€CTECTBEHHO-HAYYHOTO 00Pa30BaHUS CTY/ICHTOB.

IIpu ocBoenuun mnpodeccuit CIIO counanibHO-3KOHOMHYECKOTO MPOPHUIL
ecTecTBO3HaHUEe wu3ydaercs Ha 0azoBoM ypoBHe DPI'OC cpemHero oOuiero
o0pasoBaHus ¢ y4eToM crenudukn ocBanBaeMoi mpodeccum.

OTO BBIpaXaeTcs B CONAEP)KAHWM OOy4YeHHs, KOJHMYECTBE YacoB,
BBIJICTIIEMBIX HA W3Y4YEHHUE OTACIBHBIX TEM MPOrpamMMbl, TIyOMHE WX OCBOCHHUS
oOydaromumucsi, o00beMe€ U XapakTepe TMPaKTUYECKUX 3aHATUH, BHJIAX
BHEAYJUTOPHOU CaMOCTOSITENIbHON pabOThI CTY/IEHTOB.

B mpouecce  peanmzamuu  copepxaHus — y4eOHOM — IHUCHUIUIMHBI
«EcrecTBO3HAaHME» 3HAYMMO H3ydeHHe paznena «Pusnkay, KOTOpPbIi BHOCHUT
CYILIECTBEHHBIN BKJIaJ B CHCTEMY 3HAHUU 00 OKpYXKalIIeM MHUpE. DTOT pa3fien
ABIISICTCSI CHCTEMOOOPA3YIOUUM JJIsl JIPYTUX pas3fesioB y4eOHOM JUCITUIUIMHBL,
MOCKOJIbKY (DU3UYECKUE 3aKOHBI JIe)KAT B OCHOBE COJACpPX aHUS KYypCOB XMMHUHU U
Ounosoruu.

[Ipu u3yyeHun yuyeOHOro Marepuaia no XUMUU U OUOJIOTUH 1I€JIECO00Pa3HO
aKIIEHTUPOBaTh BHHUMAaHUE OOYYAIOIMIMXCS HA JKHU3HEHHO BaXHBIX OOBEKTaX
OpUPOJLI U OpraHu3Me uenoBeka. JTo ruapocdepa, armochepa u Ouocdepa,
KOTOPbIE€ pacCMaTpUBAIOTCS C TOYKH 3PEHMSI XMMHUECKUX COCTaBOB M CBOMCTB, UX
3HAYEHUS Ui JKU3HENEATENbHOCTH JIIOJIEH, 3TO COJIEp)KaHue, OCBEIAIOLIEe POJb
BOKHEHUITNX XMMHUUYECKUX DJIEMEHTOB B OpPraHWU3Me UeJOBEKa, BOMPOCHI OXPaHBI
3I0pOBbsI, MPO(PHIAKTHKN 3a00JICBAaHUI W BPEAHBIX MPHUBBIYCK, TMOCICICTBHMA
MU3MEHEHUS Cpeibl OOMTAaHUS YeTOBEKa JIsl YETOBEYECKON [IMBUITU3AIINH.

3aMeTHOE MECTO B COJIepKaHUU y4eOHON TUCHMIUIMHBI 3aHUMAET YUCOHBIM
MaTtepuan, He TOJbKO (OPMUPYIOLUIUN E€CTECTBEHHO-HAYYHYIO KapTUHY MHpa Y
CTYJI€HTOB, HO M PACKPBIBAIOIIMI MPAKTUUECKOE 3HAUCHHE €CTECTBEHHO-HAYYHBIX
3HaHMM BO Bcex cdepax >KU3HU COBPEMEHHOIo OOIEeCTBa, B TOM 4YHCJIE B
ryMaHUTapHOU cdepe.

B uenom yuebnas nucuunnuHa «EcTtecTBo3HaHUE», B COJEPKaHUU KOTOPOI
BEAYIIMM KOMIIOHEHTOM SIBIISIIOTCS HAyYYHbIE 3HAHHUA M HAYYHBIE METOJIbI
MO3HAHMsI, MO3BOJSET CHOPMHUPOBATH Y OOYUAIOIIMXCS LEIOCTHYIO €CTECTBEHHO-
HAyYHYI0 KapTUHY MHpa, MNpoOyIuTh y HUX 3MOIMOHAIHHO-IIEHHOCTHOE
OTHOIIEHHWE K HW3y4aeMOMYy Marepuaily, TOTOBHOCTh K BBIOOPY JCHCTBUIA
OIpeNIeJICHHON HANpaBI€HHOCTH, YMEHUE KPUTHUECKU OLIEHMBATh CBOU M YYXKHE
JEUCTBUSI U MOCTYIIKH.

WNuterpupoBanHoe  coaepaHue  y4eOHOW  JAMCHUIIIMHBI  TO3BOJISIET
npernojiaBaTeasiM (U3UKH, XUMUU U OMOJIOTUU COBMECTHO OPraHU30BATh U3yUCHHE
€CTECTBO3HAHUS, MCIOJIb3YysSd MMEIOIIMECS YacTHbIe METOJIMKHU IpernojaBaHUs
npeaMeTa.



Nzyuenue 0011100 pa3oBaTeIbHOM yueOHOMH JIUCIIUILIAHBI
«EctecTBOo3HaHMe»  3aBepmiaeTcs  TMOABEACHHEM  UTOroB B (opme
muddepeHpoBaHHOTO 3a4eTa.

MECTO YYEBHOHM JUCIUIIJIMHBI B YYEEHOM IVIAHE

VYuebnas mucrummHa «EcTecTBO3HaHME» SABISETCS y4EOHBIM IMPEAMETOM
o BBIOOPY W3 00s3aTeNbHOM mpeaMeTHOM obnactu «EcTecTBEeHHBIE HAYKH»
®I'OC cpennero obuero 06pazoBaHusl.

B Enotaesckom ¢Qumane TAOY AO BO «AT'ACY», peanusyroniem
o0pa3oBaTeIbHYI0 TPOrpaMMy CpeaHero oomero oOpa3oBaHus B TIpenenax
ocBoenust OIIOII CIIO Ha 6a3e ocHOBHOro o0Omiero oOpa3oBaHMs, ydeOHas
muctuminHa  «EcTecTBo3HaHWe» wu3ydaeTcss B 00IIE0Opa3oBaTENbHOM  ITUKJIC
yuebnoro mmana OIIOII CIIO na 6a3e OCHOBHOro o0mIEero 00pa3oBaHUSA C
noyryueHueM cpeanero oomiero oopazosanus (I1TIKPC).

B yue6noMm mane IITTKPC mecto yueOHoi nuciumuinbbl «EctrecTBo3HaHue»
— B cocTaBe 0011e00pa3oBaTeNbHbIX Y4Y€OHBIX JUCHUIUIMH 1O BBIOODY,
dbopMupyeMbIX U3 00s3aTeNbHBIX MpeaMeTHbIX obnacteit @I'OC cpegnero odiiero
obOpazoBanus, i mnpodeccuii CIIO  conmambHO-2KOHOMHYECKOTO MPOGUIS
npo¢ecCUOHaIBHOT0 00pa30BaHUsl.

PE3YJBTATHI OCBOEHUS YYEBHOM JUCIUILINHBI

OcBoeHue cojepxkaHus  y4eOHOM — AUCHUIUIMHBI  «ECTECTBO3HAHME
o0ecreyuBaeT JOCTUKEHUE CTYIEHTAMH CIIEAYIOIIHNX PE3YJIbTaTOB:

* TUYHOCMHbBIX:

— YCTOWUYMBBIH HWHTEpPEC K HWCTOPUM W JOCTIKCHHSIM B 00JIaCTH
€CTECTBEHHBIX HAYK, YYBCTBO FOPAOCTH 32 POCCUIICKHUE €CTECTBCHHBIC HAYKH;

— F'OTOBHOCTbH K MPOJIOJDKEHUI0 00pa30BaHus, MOBBINICHUIO KBaTU(PUKAIIUY B
u3- OpaHHOW MpodeCcCUOHATLHON JEATETLHOCTH C HCIOJIb30BAaHUEM 3HAHUW B
00J1aCTH €CTECTBEHHBIX HAYK;

— OOBEKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETCHIMHA B 00JacTH
€CTECTBCHHBIX HAayK [JIsl YeJoBeKa u OOIecTBa, YMEHHE HCIOIb30BaTh
TEXHOJIOTUYECKUE JOCTIIKEHUS B 007acTé (U3UKH, XUMHH, OWOJIOTUH JIs
MOBBILIEHUSI COOCTBEHHOIO HWHTEJUIEKTYaJIbHOTO  pa3BUTUSL B BbIOpaHHOM
npodeccuOHANbHON NesATENbHOCTH;

— YMEHHE NMPOaHAIM3UPOBATh TEXHOTCHHBIE MTOCIEACTBHS IS OKPYXKAIOMIEH
cpelibl, OBITOBOM U ITPOU3BOJICTBEHHON JEATEIbHOCTH YEIOBEKa;

— TOTOBHOCTH CaMOCTOSITEJIBHO J0OBIBaTh HOBBIE IsI ce€0sl €CTECTBEHHO-
HAay4HbIC 3HAHHWS C UCIOJB30BAHUEM I 3TOTO JOCTYIHBIX HCTOYHHKOB
uHdopManuy;

— YMEHHE YIpaBISATh CBOEH IMO3HABATEILHON AEATENFHOCTHIO, MPOBOAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHS,

— YMEHHE BBICTPANBaTh KOHCTPYKTHBHBIEC B3aMMOOTHOIIICHUS B KOMaH/IE 110
pelIeHHI0 O0UIUX 3a/1a4 B 00JIACTH €CTECTBO3HAHUS,

* MemanpeomemHuvix.

— OBJIQJICHUE YMEHUSIMU U HaBBIKAMHM PA3IMYHBIX BUOB TO3HABATEIILHOMN
AESITETLHOCTH JJIs1 M3YYEHUS Pa3HBIX CTOPOH OKPYKAIOIIETO ECTECTBEHHOTO MUPA,



— TPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHMS (HAOJIONEHUS, HAYYHOTO
AKCIEPUMEHTA) JIJISl U3YUYCHUS PA3JIMUHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTUHBI
MHpa, C  KOTOPbIMU  BO3HHUKAE€T  HEOOXOAMMOCTh  CTAJIKUBAaThCA B
npodeccuoHanbHoM chepe;

— YMEHHE OIpENeNsaTh LU U 3aJaud JeATebHOCTH, BHIOMpaATh CPEACTBa
JUISL X TOCTUKEHHS Ha MTPAKTHKE;

— yYMEHHE HCIOJb30BaTh PA3JIMUYHBICE HWCTOYHUKH JJI  TOJY4CHHS
€CTECTBEHHOHay4YHOW WHGOpPMAllUM U OIEHUBATh €€ JOCTOBEPHOCTb JJIA
JIOCTHKEHUS MOCTABIICHHBIX 1I€NIEH U 3a/1a4;

* nPeOMEemHbIX:

— c(OpMUpPOBAHHOCTh MPEJCTABICHUN O IIEJJOCTHOM COBPEMEHHOMN
€CTECTBCHHOHAYYHOU KapTUHE MUpPA, IPUPOJAE KAK €IWHOW LIEJIOCTHOW CUCTEME,
B3aMMOCB3M YEJIOBEKAa, MPUPOJbI W OOIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTabax BceneHnHol;

— BJIQJIEHUE 3HAHUSAMU O HamOOJee BAKHBIX OTKPBITHUSIX M JOCTIKCHUSIX B
00J1aCTH €CTECTBO3HAHUS, MOBIUSBIINX HA SBOIIOIHUIO MIPECTABICHUN O IPUPOJIE,
Ha Pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;

— c(hopMUPOBAHHOCTHh YMEHUS TMPUMEHSATH ©CTECTBEHHO-HAYJYHBIC 3HAHUS
JUIsi OOBSCHEHUSI OKPY)KAIOUIUX SIBIICHUM, COXpaHEHUs 3/I0pOBbs, OOECIeUeHUs
0€30MaCHOCTU  JKU3HEJEATEILHOCTH, OEpeKHOTO OTHOIICHUS K MPHUPOJIE,
palMOHAIBHOTO MPUPOJONOJIB30BAHMS, a TAKXKE BBIIIOJIHEHUS POJIM TPAMOTHOTO
OTpeOUTEIIs;

— c(OpMUPOBAHHOCTh TMPEACTABJICHUNA O HAYYHOM METOJAC IO3HAHUS
IPUPOIBI U CPEACTBAX M3YUYEHHS] MEraMupa, MakpoMHUpa U MUKPOMHpPA; BIaJCHUE
IpreMaMu €CTECTBEHHO-HAYYHBIX HAOIIOJCHUH, OMBITOB, UCCICIOBAHUM U OIICHKU
JIOCTOBEPHOCTHU MOJIYYEHHBIX PE3YyJIbTATOB;

— BJIQJICHUE TOHSATUUHBIM aNmnapaTtoM €CTECTBEHHBIX HAYK, MMO3BOJISIOIIUM
MO3HaBaTh MUP, Y4aCTBOBATh B JUCKYCCHSAX IO €CTECTBEHHO-HAyYHBIM BOIIPOCAM,
UCIIONb30BaTh  pPa3jM4YHbIE  HCTOYHMKA  HMHPOpMAIUUW  JJIi  TOATOTOBKH
COOCTBEHHBIX pa0dOT, KPUTHUECKH OTHOCUTHCS K coobmenusm CMU, comepkammmm
Hay4YHYI0 UH(OPMAIIHIO;

— c(hOpMHUPOBAHHOCTh YMEHUM TOHHMMATh 3HAYUMOCTH €CTECTBEHHO-
HAaY4YHOTO 3HAHUSA JJI1 KKIO0TO YeJIOBEKa HE3aBUCUMO OT €ro MpodeCcCHoHaThHON
NeSTENbHOCTH, pa3nuyarh (akThl U OIEHKH, CPABHMBATh OLICHOYHBIC BBIBO/IBI,
BUJIETh UX CBSA3b C KPUTEPUSIMU OILICHOK M CBA3b KPUTEPHUEB C OIPEIACICHHOU
CHUCTEMOM LIEHHOCTEMN.

COJIEPKAHWE YUYEBHOM JUCIUIIJINHBI

OU3UKA
BBenenne
®uznka — (QyHAaMEHTalbHAsE Hayka O mpupoje. EcrecTBeHHO-HAYUYHBIH
METO/, IIO3HAHHUs, €I0 BO3MOYKHOCTH U I'PaHULIbI TPUMEHUMOCTH.
OKCIEpUMEHT U TEOPHUs B MPOLECCE MO3HAHUA MPUPoAbl. MoaennpoBaHue
dusznueckux sBIEHUN M mporeccoB. EcTecTBeHHO-HayyHas KapTUHA MHUpa U €€
BOKHEUILINE COCTABIISIOLINE.



EQuHCTBO 3aKOHOB TPUPOABI M COCTaBa BelIeCTBA BO BceneHHOI.
OtkpeiTHsi B (U3MKE — OCHOBa IIporpecca B TEXHUKE M TEXHOJIOTMHU
IIPOU3BO/CTBA.

Mexanuka

Kunemaruka. Mexannueckoe nBmxkeHue. Cucrema orcuera. Tpaekropus
nevkeHus. Ilyrs. Ilepememienune. PaBHOMEpHOE NPSAMOJIMHENHOE JBUKEHHUE.
Cxopoctb. OTHOCHUTENIBHOCTh MEXAHUYECKOTO JIBUKEHUS. 3aKOH CJIOKECHUS
ckopocted. I'papuku naBmwxenus.  CpenHssi CKOPOCTh IPU HEPABHOMEPHOM
JNBW)KEHUM.  MTHOBEHHAasT  CKOPOCTb.  PaBHOYCKOPEHHOE  MPSAMOJMHEUHOE
nBuxkeHue. Yckopenue. CBoOoaHoe maaeHue Ten. KpuBOIMHENHHOE IBUKEHUE.
YrioBasg CKOpoCTb. PaBHOMEpHOE IBWKEHME IO OKpPYXHOCTH. LleHTpocrpemu-
TEJIbHOE YCKOPEHHE.

JIlunamuka. Macca u cuna. Bzaumogericteue tein. 3akoHbl ITMHAMUKHU. CUIlbl
B mpupone. CrnocoObl u3mMepenust cui. MHepuuanbHas cHUCTeMa OTcueTa. 3aKoH
BCEMMPHOTIO TAToTeHUsA. HeBecoMoCTs.

3aKOHBI COXpaHEHHs B MexaHuke. Mmnynbc Tena. 3aKOH COXpaHEHHS
uMItysbca. PeaktuBHOe ABMkeHue. Mexanuueckas padbora. MomuHocts. Pabora
CUJIbl TATOTEHUWsS, CHJIbI YIPYTOCTM M CWJIBI TpeHHsA. MexaHudeckas SHEprusl.
Kunernueckass sneprusi. Kunermueckas sHeprusi u pabota. [loTeHimanbHas
SHEpPruss B TIpaBUTaUMOHHOM 1mone. [loTeHnmManbHas SHEPrus  ynpyro
1e(pOpMUPOBAHHOIO Tea. 3aKOH COXPAHEHHUS MOJIHOM MEXaHUUECKON YHEPTHH.

JleMoHCTpanuu

OTHOCUTENBEHOCTh MEXaHUYECKOTO JIBHKECHUSI.

Buael MEXaHMYECKOTrO IBUKECHUS.

HNuepTtHOCTSH TEIL.

3aBUCHUMOCTh YCKOPEHMS Te€la OT €ro MacChl M CHIIBI, ACHCTBYIOIIEW Ha
TEJO.

PaBeHCTBO M NPOTHMBONONOXKHOCTH HANPABJICHUS CHJI JEUCTBHUS U
IIPOTUBOJACHUCTBHS.

HesecomocTs.

PeaktruBHOE BMKEHUE, MOJENb PAKETHI.

N3MmeHeHue 3Hepruu IpHU COBEPIICHUH PaOOTHI.

[IpakTHyeckoe 3aHATHE

HccnenoBanne 3aBUCMMOCTH CUJIbI TPEHHUS OT MACChl TEJIa.

OCHOBBI MOJIEKYJIAPHON PU3MKHU U TEPMOAHMHAMHUKHU

MonekynsipHas ¢u3uka. ATOMHCTUYECKAsh TEOpUsS CTPOSHHUS BEIIECTBA.
HaOmronenuss ¥ OOBITHI, MOATBEPXKAAIONIME AaTOMHO-MOJIEKYJISIPHOE CTpPOEHHUE
BelecTsa. Maccel 1 pa3Mepbl MOJIEKYJl. TertoBoe ABMIKEHHE YACTHIl BEIIECTBA.
bpoynoBckoe nBuxkenue. MpeanpHbli ra3. TemmepaTypa Kak Mepa CpeaHen
KMHETUYECKOW JHEPrUM YacTULl. YPAaBHEHHUE COCTOSHMS HICaIbHOIO rasa.
Nzomnporneccl u ux rpaduku. OObSICHEHHUE arperaTHbIX COCTOSIHUM BEIIECTBA U
(a30oBBIX MEPEXOJOB MEXAY HUMU HAa OCHOBE AaTOMHO-MOJIEKYJISPHBIX
MIPEJICTABJICHUM.




CBs3b MEXIY [aBICHUEM M CpEOHEW KHHETUYECKOW HDHEPTHEll MOJEKYI
raza. Pabora raza. Mogensb xuakoctu. [IoBepXHOCTHOE HATSX)KEHHE U CMauUBaHUE.
Kpucrannmuueckue u amopgHsie BeniecTa. Kuakue KpucTauibl.

Tepmonunamuka. Buyrpennsisi sHeprus. PaGora u TemnooTnada Kak
CocoObl W3MEHEHUs1 BHYTpeHHed »Hepruu. IlepBblii W BTOpPOH 3aKOHBI
TepMoauHaMuku. [IpuHnunel perctBus TemnoBbix MammH. KIIJ[ TemmoBbix
nsurateneil. TengoBble MAlIMHBI M UX MPUMEHEHHE. DKOJIOTHYECKUe MpoOIIeMBbl,
CBSI3aHHBIE C TPUMEHEHUEM TEIUVIOBBIX MAIIMH, U MPOOJIEMbI SHEPrOCOEPEKEHUS.

JleMoHcTpanuu

JIBrkeHrne OpOYHOBCKUX YaCTHLI.

Hudbdyzus.

SIBNEeHMS TOBEPXHOCTHOI'O HATSKEHUS U CMAYUBaHUS.

Kpucrannbl, amopdHbie BelecTBa, KUIKOKPUCTALTUYECKUE TEna.

H3menenue BHyTpEHHEH SHEPTUU Tell IPU COBEPILIEHUH PaOOTHI.

OCHOBBI JIEKTP OIMHAMMKH

DJIEKTPOCTAaTHKA. B3auMoAeiCcTBUE 3apsyKEHHBIX TEN. DJIEKTPUUYECKUI
3apsAl. 3aKOH  COXpAaHEHWs  DJIEKTpUUecKoro 3apsna. 3akoH  Kymona.
DIEKTPOCTATUYECKOE MOJIE, Er0 OCHOBHBIE XapaKTEPUCTUKU U CBA3b MEXTY HUMH.
[IpoBOAHUKM H M30ISATOPBI B BJIEKTPO- CTATHYECKOM TIOJIE. OJIEKTpUYECKas
€MKOCTbh KOHJEHCATOpa. DHEPIrUs AIEKTPOCTATUIECKOTO MOJIS.

ITocTosiHHbIM  TOK. [IlocTostHHBI snekTpuyeckuili Tok. Cuia ToKa,
HaIpPsDKEHHE, JIEKTPUYECKOE CONpOTUBIIEHHE. 3akoH Oma il yd4acTKa LENH U
NOJIHOM 3JIEKTpUYEeCcKOr 1enu. PaboTa M MOIIHOCTh MOCTOSSHHOTO TOKa. 3aKOH
Jxoyns—Jlenna. TennoBoe AEHCTBUE AIEKTPUUECKOTO TOKA. DIEKTPUUECKUN TOK
B PA3JIMYHBIX Cpeax.

MaruutHoe mone. MarHuTtHoe MOJ€ M €ro OCHOBHBIE XapaKTEPUCTHKH.
JleiicTBUE MAarHUTHOIO TIOJsI Ha TIPOBOJHUK C TOKOM. 3akoH Awmriepa.
Onekrpoasurarenb. Cuna JlopeHua. SIBiaeHuWe HIEKTPOMArHUTHOM WHIYKIMH.
3aKOH DJJEKTpOMarHUTHOM wuHAYKIMU. IlpaBuno Jlenma. CaMouHIyKIMS.
NHayKTUBHOCTE. DHEPIrUsi MAarHUTHOTO TTOJISL.

JemMoHCcTpanuu

DJIeKTpHU3aLHus TEL.

B3aumopeiicTBue 3apsKEHHBIX TEIL.

HarpeBanne npoBOJHHUKOB C TOKOM.

OmneiT Opcrena.

B3anmonenicTBue NpOBOTHUKOB C TOKOM.

JIelicTBME MarHUTHOTO I10JIsI HA POBOJIHUK C TOKOM.

Pabora snextponBurarens.

SIBneHne 3NEKTPOMAarHUTHOW UHAYKIIUH.

IIpakTryeckoe 3aHsATHe

COopka 3JeKTpUYECKON EeNU U U3MEPEHUE CUJIbl TOKA U HANpPSKEHUs Ha ee
pPa3IMYHBIX Y4acTKax.

Konedanusi v BOJIHBI
Mexanugeckue KoJieOaHus U BOJIHBL.




CBobOoanble koneOanus. Ilepuon, dactora M aMmIuMTyga KojeOaHUM.
'apMmonnyeckue koneOanug. MareMaTH4ecKUid U TNPYKUHHBIA MasSTHUKH.
[IpeBparienyne sHEPruy Npu TAPMOHUYECKUX KOJIEOaHUsX.

MexaHndeckue BOJHBI U UX BHJBI. 3BYKOBBIE BOJIHBI. YJIbTPa3BYKOBBIE
BOJIHBI. YJIbTPa3BYK M €r0 MCIOJIb30BaHNUE B MEJIULIMHE U TEXHUKE.

DJEeKTPOMarHuTHble KojeOaHus U BoJHBbI. CBOOOJHBIE 3IEKTPOMArHUTHBIE
konebanusa. Konebarenbublii koHTyp. ®Dopmyna Tomcona. BeIHYXIeHHBIE
ANEKTPOMAarHUTHbIE KojeOaHus. ["'apMOHMUYECKUE 3JIEKTPOMATrHUTHBIE KOJICOaHUSI.
OnekTpuueckuid pe3oHaHc. IlepemenHbIil Tok. Dnekrporeneparop. [lonyuenue u
nepeaayda 3ekTposHepruu. [Ipodiemsl sHEprocOepeKeHHUs.

DJIEKTPOMAarHUTHOE  MOJie.  DJIEKTPOMArHuTHblE  BOJIHBL.  CKOpOCTh
AJEKTPOMAarHUTHBIX  BOJH.  [IpuHOMNBI  pagvoCBA3W MU TEJIEBUACHMUS.
Hcnonp30BaHuE 3JIEKTPOMAarHUTHBIX BOJIH Pa3IMYHOIO JAMANa30Ha B TEXHUYECKUX
CPEICTBAX CBS3U, MEAULMHE, IPU U3YYEHUH CBOICTB BELIECTBA.

CeeroBble BOJIHBL. Pa3BuThe mnpencraBiieHUHd O MPUPOAE CBETA. 3aKOHBI
OTpakeHUsl W mpenomieHust cera. Murepdepenuus ceera. Judpaxuus cera.
Hudpakuuonnas pemierka. [lonspusanus cera. Jucnepceus ceera.

JInnzel. ®opmyna TOHKOM JUH3BI. ONTHYECKHE TPUOOPBI.

JleMoHCTpanuu

Konebanust MmaTeMaTH4eCKOro U NPY>KMHHOTO MAsITHUKOB.

Pa6ora snexkrporeneparopa.

N3nydeHne U npueM 31eKTPOMarHUTHBIX BOJIH.

PannocBs3b.

Pasnoxxenue Oenoro cBera B CIEKTP.

WNuTtepdepenius u audpaxims cBera.

OTtpaxeHue 1 NpeaoMIIEHUE CBETA.

OnTtuyeckue mpuoopHI.

[IpakTHyYecKue 3aHIATUS

N3ydenue konebaHnii MaTeMaTUye€CKOro MasTHHUKA.

N3yuenue untepdepeHny u qudpakiiuy CBeTa.

JJieMeHTHI KBAHTOBOW (PM3UKH

KBaHTOBEIE CBOMCTBA cBeTa. PaBHOBECHOE TemuioBoe u3nydeHue. KBanroBas
runore3a [lnanka. @oroanekrpudeckuit 3¢ dekr. YpaBHeHue ODUHIITEHHA IS
BHenTHero GhoTodddekra. Doton. JlaBnenue cBera. [[yanns3m CBONCTB cBeTa.

®duszuka atoma. Mozgenu crpoenus aroma. Oneit Pesepdopaa. [loctynarer
bopa. OObscHeHue IMHENUYaTOro CHEeKTpa BOAOPOAAa HAa OCHOBE KBAaHTOBBIX
noctynaroB bopa. Iloriomenune m wucnyckaHue cBeTa aroMoM. KBaHToBas
sHeprud. [IpyHoun  gelicTBUS W HMCHOJB30BaHUE Jjasepa. OnrTudeckas
CIIEKTPOCKOIIMS KaK METOJ U3yYEHHUsI COCTaBa BELIECTBA.

@Pu3nKa aTOMHOIO fAnpa M DJIEMEHTapHbIX 4YacTull. COoCTaB M CTPOECHHUE
aToMHOro sifpa. CBOWCTBAa SAECPHBIX CUJI. DHEpPrus CBA3M U Je()EeKT Macchl
aToMHOro siapa. PagnoakTuBHOCTb. Buabl pairoakTUBHBIX MpPEBpAILlEHUN. 3aKOH
pagunoakTUBHOro pacnaaa. CBOMCTBA HMOHUBHPYIOIIMX SACPHBIX HW3IIYYEHUU.
PaanoakTuBHBIE M37ydeHUS U WX BO3ACHUCTBUE HA KUBBIE OpPraHU3Mbl. SliepHbIC




peakuuu. SnepHas SHEpreTuka. OJIeMEHTapHble dYacTullpl. (DyHnameHTalIbHbIE
B3aUMOJEHCTBHSL.

JleMoHcTpanuu

dotorpdexr.

DOTOIIEMEHT.

N3nyuenue nasepa.

JInHenyaTele CIEKTPHI Pa3JIMYHBIX BEIIECTB.

CdeTunK NOHU3UPYIOLINX U3ITY4EHUN.

Bcenennast u ee 3Bosronms

Crpoenue u paszutue Bceenennoii. Kocmomnorus. 3Be3npl. TepmosiaepHbIi
cuHTe3. Mogens paciupsronieics BeeneHHon.

[Tpoucxoxnenne ComHedHOW cucTeMBbL. [IpoTOCONHIIE M MPOTOIIAHETHBIE
obnaka. OOpazoBanue muaHer. [IpoOrema  cyliecTBOBaHMsSI  BHE3EMHBIX
[ABWJIN3AIAN.

CoBpeMeHnHas (uznyecKas KapTHHA MUpA.

XUMUA

Oowan u Heopeanuueckasn Xumus
BBenenue

XUMHUYECKasi KapTUHA MHUpa Kak COCTABHAS YacThb €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpa. Poilb XMMHH B JXKM3HH COBpeMEHHOro oomectBa. Hoselimme
JOCTMKEHUS XMMHUYECKOM HAyKH B IUIAHE PA3BUTHUS TEXHOJIOTHM: XHUMHUYECKas
TEXHOJIOTUSI—OMOTEXHOJIOTUSI— HAHOTEXHOJOrusl. IIpuMeHeHue TOCTHKEHUM
COBPEMEHHON XMMHH B TYMaHHTapHOU cepe nesITeIbHOCTH 00IIecTBa.

OcCHOBHBbIE OHSATHS U 3aKOHBI XUMHUH

IIpenmer xumuun. BemectBo. AtoM. Momnekyna. XUMHYECKUI 3JEMEHT U
dbopmbl ero cymiecTBoBaHus. [IpocThie M CIIOKHBIE BElIECTBA. AJUIOTPONUS U €€
MPUYHHBI.

JlemoHcTpanus

Ha6op moneneit aToMOB 1 MOJIEKY/I.

M3mepenne BeniectBa. OCHOBHBIE 3aKOHBI XMMHUU. Macca aroMOB U
MOJIEKY/1. ATOMHas eIuHuIa Macchl. OTHOCUTENbHBIE ATOMHAsI U MOJIEKYJIpHas
Maccel. KonmnuectBo BemectBa. [loctositnHas ABoraapo. MonsipHas macca. 3aKkoH
ABoraapo. Mossipaslii 00beM Ta30B. PacyeTsl Mo XuMudeckum GopMyIiam.

3aKOH COXpaHEHHUSI MACChl BEIIECTBA.

Iepuonuveckuii 3axkoH u Ilepuoanueckasi cucreMa XUMHUYECKUX
jeMmenToB /I. . MeHeneeBa

OtkpeiTue Ilepuoauueckoro 3akona. Ilepuoguueckas cucTeMa XUMUYECKUX
anemenToB J[. . MenaeneeBa kak rpadgudeckoe oroopaxkenue lleproanueckoro
3akoHa. [lepronnyeckuii 3aKOH U CHUCTEMA B CBETE YYEHHSI O CTPOCHUHU aToMa.
3aKOHOMEPHOCTH M3MCHCHHUS CTPOCHHS DJJICKTPOHHBIX OOOJOYEK aTOMOB H
XUMHUUYECKUX CBOMCTB 00pa3yeMbIX 3JIEMEHTAMH MPOCTHIX M CJIOKHBIX BEIICCTB.
3nauenue llepuognueckoro 3akoHa u llepmoamyeckoil cCHUCTEMBI XHUMHUYECKHX




anemenToB J[. . MenneneeBa Jjii pa3BUTHUS HAYKW U TMOHMMaHUS XUMHUYECKOU
KapTUHBI MUPA.

JleMoHcTpanus

Paznuunsie Gopmbr Tleprognueckoil CHCTEMBbI XUMHYECKHX 3JIeMEHTOB /.
H. Menneneena.

CTtpoeHue BeniecTBa

[Ipupona xumuueckon cBsa3u. KoBasleHTHAs CBsI3b: HEMOJSAPHAS U MOJSIPHAS.
HNounnas cBsa3b. Katnonsl u aHnoHsl. Metanmnuyeckas cBsi3zb. BomopoaHas CBs3b.
B3auMoCBsI3b KPHUCTAIJIMYECKUX PEIIETOK BEIIECTB C PA3JUYHBIMU THUIIAMHU
XUMHUYECKOM CBSI3U.

JleMoHCcTpanus

OOGpa3ipl BEMIECTB W MATEPUAJIOB C Pa3IMYHBIMH THIIAMH XHMHYECKON
CBSI3U.

Bona. PacTBopbl

Bona B mpupone, OwiTy, TexHMKe W Ha mnpou3BoiacTBe. Dusmyeckue u
XUMHUYECKHUE CBOMCTBA BOJIBI. 3arps3HUTENN BOJIBI U CIIOCOOBI OYMCTKH. JKecTkas
Boja U ee ymsrdeHue. OnpecHEHHUE BOJbl. ATperaTHble COCTOSIHUS BOJIBI U €€
MEPEXObI U3 OJTHOTO arperaTHOrO COCTOSIHUS B IPYTO€.

PacTBopeHne TBEpABIX BEHIECTB M Ta30B. 3aBUCUMOCTb PACTBOPUMOCTH
TBEPJIBIX BEUIECTB U ra30B OT TEMIIEPATYPbl. MaccoBas oSl BEIIECTBA B pACTBOPE
KaK CIoco0 BBIpa)KEHUsI COCTaBa PacTBOpA.

JleMoHcTpanus

DuU3MUECKHUE CBOMCTBA BOJBI: IOBEPXHOCTHOE HATSHKEHUE, CMAYUBAHUE.

XuMHYECKHE PeaKkIuu

[TonsTe o xuMu4eckor peakiuu. Tunbl XuMudeckux peakuuil. CKOpoCTh
peakiuu U (GakTopbl, OT KOTOPHIX OHA 3aBUCUT. TemaoBoil 3deKkT XuMudeckon
peaknuu. XUMHUICCKOS PABHOBECHUE M CITIOCOOBI €TI0 CMEIIICHHMS.

JleMoHcTpauumn

XUMHUUYECKHUE PEAKIINU C BBIICIICHUEM TETJIOTHI.

OO6paTUMOCTh XUMUYECKUX PEAKITHA.

IIpakTHYECKOE 3aHATHE

3aBUCUMOCTh CKOPOCTH XHMHMYECKOM PEaKIUU OT Pa3Iu4HbIX (PaKTOpoB
(TemmepaTypbl, KOHLIEHTPALIMU BEUIECTB, JEUCTBUSI KaTaIu3aTOPOB).

Heopranuveckue coeqMHEeHUS

Knaccudukaimsa HEOPraHMYSCKMX COSAMHECHUM M HMX cBOMcTBa. OKCHIBI,
KHUCJIOThI, OCHOBAHMsS, COJM. XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIMHEHUN B CBETE TCOPUM BJICKTPOJMTUYECKON TUCCOLHUALINAM.
[Tonstue o runpponmuse coneil. Cpena BOAHBIX PACTBOPOB COJICW: KHUCIas,
HEeUTpasbpHasi, menouyHas. Bomopoansiil mokaszaresb pH pactBopa.

Meramisl 1 HeMetaibl. MeTtamibl. OOmue (U3NYecKue M XUMHYCSCKUE
CBOIMCTBa METAJIOB, OOYCJIOBJIECHHBIE CTPOCHHUEM AaTOMOB W KPHUCTAUIOB H
MOJIOKEHUEM METaJIOB B  JJICKTPOXMMHYECKOM psAy HamnpsokeHui. OOmue
CrIocoObI TTomy4deHust MeTajuioB. CIutaBel: YepHBIC M IIBeTHBIC. Koppo3us MeTamios
1 CITOCOOBI 3aIIUTHI OT HEE.




Hemeramibl. OOmasi XxapakTepUCTHKA TJIaBHBIX MOJATPYII HEMETAIOB Ha
npuMepe rajioreHoB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJUIOB.

Baxnelimme coeqUHEHHS METAUIOB M HEMETAUIOB B NPUPOAE U
XO35IUCTBEHHON JIESTEIBbHOCTH YEJNOBEKa. 3alluTa OKpYXKaoWEeh cpeabl OT
3arpsi3HEHUS TSHKEJIBIMU METalllaMH, COSIMHEHUSIMU a30Ta, CEPhI, YIIepo/ia.

JleMoHCTpanuu

B3aumoneiictBue mMeTauioB ¢ HeMeTalaMu (LIMHKA C CEpOH, aIIOMUHHUS C
10J10M), paCTBOPAMH KUCJIOT U IIEJIOYEH.

I'openune metamioB (IUHKA, XKeJ€3a, MAarHUSI) B KUCIIOPOJIE.

BzaumopnericrBre a30THOM U KOHUEHTPUPOBAHHOW CEPHOM KUCIIOT C MEABIO.

BoccranoBuTenbHbIE CBOMCTBA METAJUIOB.

XUMHUUYECKHE CBOMCTBA COEAUHEHUN METAIIIOB.

[IpakTHyeckue 3aHATHS

Peakiun oOMeHa B BOJHBIX PacTBOPax JIEKTPOJIUTOB.

Onpenenenune pH pactBopa comneil.

BriTecHenue xsiopom 6poma u Hoj1a U3 pacCTBOPOB UX COJIEH.

B3aunmopericTBre METAIIIOB C paCTBOPAMHU KHUCIIOT U COJIEH.

OPTAHUYECKAS XUMUSA
Opranuyeckue coeUHEHUS

OCHOBHBIC  TIOHSTHUSL  OPraHUYECKOM XWUMHUU W TEOpHsl  CTPOCHUS
opranunyeckux coeauHenuit. [lonarue mzomepun. Bunbl nzomepuu: cTpykTypHas
(YrJIepoJlHOrO CKeJeTa, MOJIOKEHUSI KpaTHOW CBS3M WIM (YHKUHOHAIbHOU
IPYIIIb), IPOCTPAHCTBEHHAs. MHOrooOpa3ne opraHMuecKux coeIMHEHU N

Yrnesonoponsl. IIpenenbHble n HenmpenenbHble yrieBogopoasl. CtpoeHune
YrI€BOAOPOJOB,  XapaKTEpHbIE  XMMUYECKHE  CBOMCTBA  YIrJIEBOJOPOJOB.
[IpencraButenu yrieBOAOPOIOB: METaH, ITHIIEH, alleTUiIeH, Oen3oi. [lpumenenue
YIJIEBOJIOPOJIOB B OpraHUYeCKoM cuHTe3e. Peakius nmomumepusanuu. Hedts, ras,
KaMEHHBIN YToJib — MPUPOJIHBIE UCTOYHUKH YTIIEBOJOPOAOB.

Kucnoposnconepskanie opranudeckue BemiectBa. CnupThl, KapOOHOBBIE
KHUCIIOTHI U CIIOXKHBIE 3(PUPBI: UX CTPOCHUE U XapAKTEPHbIE XUMUYECKHUE CBOMCTRA.
[IpencraButeny KUCIOPOACOAEPKAIUX OPTaHUYECKUX COCIMHEHUIM: METUIIOBBIN U
STUJIOBBIN CIUPTHI, TJIMIEPUH, YKCYCHas KHCIOTa. MbUIa Kak COJM BBICIIAX
KapOOHOBBIX KUCIOT. JKUPbI KaK CIOXKHBIE H(DUPBHIL.

VYIeBoasl: IIII0K03a, KpaxMmal, LeJUTH0I03a.

A3oTconepkallye OpraHu4YecKHe COEAMHEHUs. AMHUHBL, aAMUHOKHUCIOTHI,
oenku. Crpoenune u Ouonornueckas (PyHKIus OenKOB. XHMMHYECKHE CBOMCTBA
OEeJIKOB.

['enernyeckas CBSA3b MEXAY KIacCaMU OPraHUYECKUX COETMHEHUH.

JleMoHCTpanuu

[Tonydyenue 3TuUiieHA M €ro B3aUMOJEKHCTBHE C PacTBOPOM IE€pMaHIaHATa
KaJusi, OpOMHOM BOJIOM.

Peakuust momyueHust yKCyCHO-3TUIIOBOTO 3pupa.

KauectBeHHas peakiysi Ha TITULEPHH.

[IBeTHBIE peakiuy OENTKOB.




[IpakTHyecKHe 3aHATHS

XWMUYECKHE  CBOWCTBA  YKCYCHOM  KHCIIOTBL:  B3aHMMOJEUCTBHE  C
uHauKaropamu, metamuiamu (Mg), ¢ ocHoBanusmu (Cu(OH)2) u OCHOBHBIMH
okcusamu (CuO).

OO6parumMast 1 HeoOpaTUMasi IeHaTypalus OEJIKOB.

[ImacTmacchl 1 BOJIOKHA.

[TonsATHe 0 mIacTMaccax.

TepMoIIaCTUUHBIE U TEPMOPEAKTUBHBIE TTOJIUMEDHI.

OtaenbHbIE IPEACTABUTENIM CUHTETUYECKUX M UCKYCCTBEHHBIX MOJMMEPOB:
denonodopMalbAECTUAHBIE CMOJbI, TMOJUBUHWIXJIOPUA, TE(PJIOH, UEILTYIOU.
[TonsATHE O XUMHUUYECKUX BOJIOKHAX.

HatypanbHble, CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.

OtnenpHple  NOPEACTABUTENM  XMMHUYECKMX  BOJOKOH:  alETaTHOe
(TpualleTaTHbIM IIE€JNK) W BHCKO3HOE BOJIOKHA, BUHWIXJIOPUIHBIE (XJIOPHH),
MOJIMHUTPUIIbHBIC (HUTPOH), TOJMAMUJHBIE (KAampoH, HAWIOH), MOJMA()HUpHBIC
(J1aBcaH).

JleMoHcTpanus

PasznuuHble BUABI IJ1aCTMACC U BOJIOKOH.

[IpakTHyecKHe 3aHATHS

O3HAaKOMJIEHHE C CHHTETUYECKUMH M HCKYCCTBEHHBIMH IMOJIMMEPAMH.

Ornpenenenne pa3aMyHbIX BUJIOB XUMHUYECKHAX BOJIOKOH.

XuMHuS U KU3Hb

XUMUS W OpraHu3M 4YejoBeKa. XHUMHUYECKHE DJEMEHThl B OpraHU3MeE
yesoBeka. OpraHnyeckre W HeOpraHudeckue BemectBa. OCHOBHBIE >KM3HEHHO
HEOOXOJIMMbIE COCIUHEHMsSI: OCNIKH, YTJIeBOABI, KUPbI, BATAMUHBI. Y TJIEBOJIBI —
TJIABHBIM MCTOYHUK DHEPIUM opraHusma. Pomib )kupoB B opranuszme. X 0JIeCTEpUH U
€ro POJib B 3[I0POBbE YEIOBEKA.

MuHepanbHble BeElIeCTBa B MPOAYKTaX IWTAHMS, IUILIEBbIC 100aBKH.
CoOanancupoBaHHOE NMUTAHUE.

Xumus B ObiTy. Boma. KadectBo Bombpl. Motomye W 9uCTSIIME CPEICTBA.
[IpaBuna Ge3omacHoi pabOThI CO CPeICTBAMU OBITOBOWM XMMUHU.

BUOJIOT'UA
buosiorusi — COBOKYIMHOCTH HAYK 0 KUBOU npupoae. Meroabl
HAYYHOr'0 MO3HAHUA B OMOJIOTHH

XKusas mpupoga kak 0oObEKT M3ydyeHUs: OUOIOTMU. MeTonbl hcciaeqoBaHUs
KUBOM MpUpobl B Ononoruu. Onpeenenue )u3Hu (C IPUBJICUCHUEM MaTepuaa
W3 pa3/iesioB PU3UKY U XUMHM). Y POBHU OpPTaHU3AINU KU3HHU.

JleMoHCcTpanuu

YpoBHU OpraHu3alvy KU3HU.

MeTonbl MO3HAHUS KUBOU TPUPOIBL.

Kaerka

Hctopus wm3ydeHus kieTkd. OCHOBHBIE IOJOKEHUS KIETOYHOW TEOPHH.

Kinerka — cTpykTypHO-GyHKIIMOHAIbHAS (3JIEMEHTapHAas) €IMHUIIA )KU3HU.




Crpoenne knerku. I[IpokaproTbl M JyKapuOTbl — HU3LINE U BBICHINE
KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHThI KJIETKH 3YKapUOT.
IToBepxHOCTHBIM anmapar. (CXeMaTW4HOE OIMCAaHUE HKUIKOCTHO-MO3au4HON
MOJIEIM KJIETOUHBIX MeMOpaH. [luTomnmazmMa — BHYTpEHHssSI cpela KIETKH,
opranouasl (opranemnsl). Kierounoe sgpo. @DyHKUMS —sSApa:  XpaHEHHE,
BOCIIPOM3BEACHUE M TIepefada HaCJIEACTBEHHOW WHQOPMAIMM, PpPeryJsius
XUMUYECKON aKTUBHOCTHU KJIEeTKH. CTpyKTypa U (PyHKLIHH XPOMOCOM. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI.

MarepuallbHOE €IUHCTBO OKPYXKAIOIIEr0 MUPa W XUMHUYECKUH COCTaB
KUBBIX OpPraHu3MoB. buojormyeckoe 3HAYEHHE XUMUYECKHX DJIEMEHTOB.
Heopranuueckue BellecTBa B COCTaBe KJIETKU. Poib BOABI KaK pacTBOPUTENS U
OCHOBHOI'O KOMIIOHEHTAa BHYTPEHHEHN cpeabl oprann3MoB. Heopranmdeckue HOHBI.
VYrneBonpl u yunuasl B kietke. CTpykTypa U OMoioruueckue (QyHKIUU OENKOB.
AMHMHOKHUCIIOTBI — MOHOMeEphl 0enkoB. CTpoeHHe HYKJICOTHIOB M CTPYKTypa
nonmaykineotuanbix neneit JJHK u PHK, ATO.

Bupycel u 0akreprodaru. Heknnerounoe cTpoeHue, )KU3HEHHBIN LUK U €T0

3aBHUCHUMOCTh OT KJIETOYHBIX (opMm ku3HU. Bupycet — Bo3OyauTenu

nHPEKIMOHHBIX  3aboneBaHuii;  moHATHE 00  OHKOBHpycax.  Bupyc

uMMmyHoAehunuTa yenoBeka (BUY). Ipodpunakruka BUY-undexmm.
JleMoHcTpanuu

CtpoeHne MOJIEeKYIIbI OerKa.

Crpoenue monexynsl JJHK.

CTpoeHME KIIETKH.

CtpoeHue KJIETOK IPOKapUOT U 3YKApHOT.

Crpoenue Bupyca.

[IpakTHyecKue 3aHITUS

HabGmonenne KIIETOK pacTeHUH H JKUBOTHBIX TIOJT MHUKPOCKOTIOM Ha
TOTOBBIX MUKpOIIpErNaparax u Ux olrcaHue.

CpaBHEHUE CTPOCHUS KJIETOK PACTCHUHN U KUBOTHBIX.

Opranusm

Opranusm — eauHoe 1enoe. MHorooOpasue opraHus3mMoB.

OOMeH BellecTBOM M 3HEPruei ¢ OKpyXKarollel cpenod kak HeoOX0auMoe
YCJIOBHE CYILIECTBOBAHUSI )KUBBIX CHCTEM.

CnocoOHOCTP K  CaMOBOCIPOM3BEJIEHUIO — OJHA M3  OCHOBHBIX
0COOEHHOCTEH JKUBBIX OPraHU3MOB. /[efleHre KIeTKH — OCHOBA POCTa, Pa3BUTHS U
pa3MHOKEHMS OpraHu3moB. becnosoe pasmHoxenue. IlomoBon mnpouecc wu
0JIOBOE pasMHoxkeHue. O1IoJ0TBOpEHUE, ero OMOJOrHYECKOe 3HAUCHHUE.

[TonsiTne 00 VHIMBUTyaJIbHOM (oHTOTECHE3), AMOPHOHATBEHOM
(oMOpuorene3) u MOCTAIMOPHOHAILHOM pa3BUTUU. VHIUBHUAYyaTbHOE pPa3BUTHE
YEJI0BEKAa U €r0 BO3MOXKHBIE HAPYILICHHUS.

OOGurue npeACcTaBICHUS O HACIEICTBEHHOCTH U U3MEHYMBOCTH.

'eHeTnueckass ~ TEPMUHOJOTMS W CUMBOJHMKA.  3aKOHOMEPHOCTH
HacienoBaHusa. HacnenoBaHue Npu3HAKOB Yy 4elioBeKka. [loyioBbIE XpOMOCOMBI.
CuemienHoe ¢ mosnoM HacienoBanue. HacnenctBeHHble 00JIe3HM 4eNOBEKa, MX
npuunHbl ¥ Tpodunaktuka. COBpEeMEHHbBIE TPEICTABICHUS O T€HE U TEHOME.




['eHeTHYecKME  3aKOHOMEPHOCTH  HM3MeHYHMBOCTH. Kmaccudukanus  ¢dopm
M3MEHYHMBOCTH. BiMsiHME MyTareHOB Ha OpPraHu3M YeJIOBEKa.

[Ipenmer, 3amayu U METOABI CeNEKIUU. [ eHEeTHYecKrne 3aKOHOMEPHOCTHU
cenekiuu. Yuenue H.M. BaBunoBa o neHTpax MHOrooOpasus U MPOUCXOKICHUS
KyJIbTYPHBIX PACTCHUI. BHOTEXHOIOTHS, €€ TOCTIKECHHS, TIEPCIIEKTHBBI PA3BUTHS.

JleMoHCTpanuu

OOMeH BelecTB ¥ MPeBpaIleHUe YHEPTHUHU B KIIETKE.

JleneHnne KiIeTKU (MUTO3, MEHO3).

CriocoOb1 6€cTion0ro pa3sMHOKEHUS.

OmI010TBOPEHNE Y PACTEHUH U KUBOTHBIX.

NuauBuayanbHOE pa3BUTHE OpraHU3Ma.

Hacnencreennsie 601e3HM YeIOBEKA.

BrusiHue ankoronu3ma, HApKOMaHWUH, KYpEeHHUs Ha HACIEICTBEHHOCTb.

Myranun.

MoaudukanrnoHHas U3MEHYHBOCTb.

LlerTpbl MHOrOOOpa3uUs U MPOUCXOXKICHUS KyIbTYPHBIX PACTCHUH.

HckyccTBeHHBIN 0TOOD.

HccnenoBanus B 001acTei OMOTEXHOIOTHH.

[IpakTHyeckue 3aHATUS

Pemenne sneMeHTapHBIX TEHETHYCCKUX 3a/1a4.

AHanu3 U OllEHKa ITUYECKUX aCMEKTOB Pa3BUTHSI HEKOTOPHIX MCCIEIOBAHUN
B OMOTEXHOJIOTHH.

Buna

DOBONIOLIMOHHAsT Teopuss M €€ polb B (OPMUPOBAHUU COBPEMEHHOM
€CTECTBCHHO-HAYYHOM KapTUHbl Mupa. Bun, ero kpurepuu. llonmymsuus kax
CTPYKTYpHAasl €IWHMIA BUAA WU JBOMOLMU. CHHTETHYECKAs TEOPHUSI DBOJIOLIUH.
JIBrKymire CHJIbl 3BOJIIOLMM B COOTBETCTBUM C CHUHTETHYECKOU TEOpUEr
somoru (CTI). ['eHeTHUeCKHE 3aKOHOMEPHOCTH HBOJIIOIIMOHHOTO MpoIiecca.

PesynbraTel sBomtouuu. CoxpaHeHHME MHOrooOpasus BHUIOB KaK OCHOBA
ycToMunBOro paszutus ouocdepsl. [Ipuunnbl BeiMupanus BuaoB. bronornueckuii
nmporpecc u OMOJIOTUYECKHI perpecc.

['uroTe3bl MPOUCXOKAECHUSA JKU3HU. Y CIOKHEHHUE >KUBBIX OPraHU3MOB Ha
3emiie B INPOLECCE SBOMIOUMU. AHTPONOr€He3 W €ro 3aKOHOMEPHOCTH.
Jloka3aTenbCcTBa  pPOJCTBA  YEJIOBEKA C  MIICEKONUTAOMIMMU  KUBOTHBIMHU.
Okojoruueckue  (PakTopsl  AHTPONOreHE3a:  YCIOKHEHHWE  MOMYISIIMOHHON
CTPYKTYpbl BHJA, U3rOTOBJIEHUE OPYIHUHW TPYyHa, MEPEXOX OT PACTUTENBHOIO K
CMEIIAaHHOMY THUIy MUTaHUsA, UCIIOJIb30BaHUE OrHdA. [losBiieHME MBICIUTENBHOU
NEATEIbHOCTU U YJIEHOPAa3AeabHON peun. [Iponcxox1eHne 4eoBeuecKux pac.

JleMoHCTpanuu

Kpurepun Buga.

[Tonmynsus — CTpYKTypHas €eIMHULIA BUIA, €IMHULA YBOJIFOLUU.

JIBMKyIKE CUIIbI 3BOIOLIU Y.

BosnukHoBeHre 1 MHOTO0Opa3ue MpUCIoCOOICHU Y OpraHu3MOB.

Penkue n ncuesaronye BUIBL.

JIBMKyIIME CUIIBI AaHTPOIIOTEHESA.




[IpoucxoxieHre YenoBeKa 1 4eJI0BEUeCKUX pac.

[IpakTryecKre 3aHITUS

Omnucanue ocob6eit Buga mo MopQoaorudyecKkoMy KpUTEPHUIO.

AHaJIM3 ¥ OLICHKA Pa3JIMYHBIX TUIIOTE3 MPOUCXOKICHUS )KU3HH.

AHaJM3 ¥ OLICHKA Pa3JIMUHbIX TUIIOTE3 TPOUCXOKACHUS YeTIOBEKA.

IKOCHCTEMBI

[Ipenmer u 3324 SKOJIOTHU: YUeHHE 00 SKOJOTrHYeCKUX (haKTopax, ydeHue
0 co00IIIeCTBaX OpraHu3MoOB, yueHue o ouocdepe.

Dxonornyeckue (akTopbl, OCOOEHHOCTH UX BO3JCHCTBUSA. IJKOJOTHYECKAs
xapakTepuctuka Buja. [lonsTtue o0 skojormueckux cucremax. llemu nutaHus,
Tpoduueckre ypoBHU. buoreorneHo3 kak skocuctema. buolieHo3 u OMOTOI Kak
KOMITOHEHTBI OMOTEOIIeHO3a.

buocpepa — rnobanbHas skocuctemMa. Yuenue B. W. Bepnajuckoro o
ouocepe. Ponp xuBBIX opranm3mMoB B Ouocdepe. buomacca. buonormueckuii
KpyroBopot (Ha npumepe 15 kpyroBopora yriaepoaa). OCHOBHbIE HaIlpaBIICHHUS
BO3CICTBUA  yenoBeka Ha Ouocdepy. Tpanchopmaiusi  ecTeCTBEHHBIX
IKOJIOTHYEeCKuX cucteM. OCOOCHHOCTH arpOdKOCUCTEM (arpoIeHO30B).

JleMoHCTpanuu

Dxonornyeckue PaKTopbl U UX BIUSHUE Ha OPTraHU3MBbI.

MeXBUAOBBIE OTHOIICHUS: TMapa3UTU3M, XHUIIHUYECTBO, KOHKYPEHIIUS,
CUMOHO3.

SpyCHOCTB pacCTUTENBLHOTO COOOIIECTBA.

Kpyrosopor yriaepoaa B 6uochepe.

3anoBeHUKHU U 3aKa3HUKU Poccum.

[IpakTHyecKue 3aHATUs

CocraBieHue cxeM Iepeayr BeIEeCTB U SHEPruu (1enen MuTaHus).

CpaBHUTENbHAS XapPaKTEPUCTUKA MIPUPOIHBIX IKOCUCTEM U arpO3KOCUCTEM
CBOEU MECTHOCTH.

Peienue skonornueckux 3aaau.

AHanm3 1 OIeHKa MOCIECTBUN COOCTBEHHOM JIEATEIHLHOCTH B OKPYXKAIOIIEH
cpene, To0abHbIX SKOJOTHYECKUX MPOOJIEM U IMyTeH UX PEIICHUSI.

OKCKYpCUHU

MHuorooOpa3ue BHuIOB. Ce30HHBIE W3MEHEHUS B MNPUPOAE (OKPECTHOCTH
npodeccroHanbHOM 00pa3oBaTEILHON OpraHU3aIluN ).

EcrectBennsbie u HCKYCCTBEHHBIC ASKOCHUCTEMBI (oxpecTHOCTH
npodeccruoHaIbHOM 00pa30BaTEILHON OPraHU3aIiN ).

IIpuMmepHbIe TeMbI ped)epaToB (T0KIAT0B), MHHANBUAYAJIbHbBIX POCKTOB

* Marepusi, GopMBbI €€ IBUKEHUS U CYIIECTBOBAHUSI.

* [lepBblii pycckuii akanemuk M. B. JlomoHOCOB.

* lckyccTBO M IpoLecce MO3HaHMUS.

» ®u3nKa U My3bIKaJIbHOE UCKYCCTBO.

* [[BeTOMYy3bIKa.

* Ou3MKa B COBPEMEHHOM LIAPKE.

* OU3MYECKUEe METO/bl UCCIICIOBAHUS MTaMSITHUKOB UCTOPUM, apXUTEKTYPhI
Y MIPOU3BEJCHUIN UCKYCCTBA.




* HayyHO-TeXHUYECKUI MpOrpecc U MpoOIeMbl IKOJIOTUH.

* bHOTEXHOJIOrUS ¥ T€HHAsl MHKEHEpUs — TexHosornu X X1 Beka.

* HanoTexHONOrus Kak NHPUOPUTETHOE HAIPABICHHE Pa3BUTHS HAYKH M
npou3BoAcTBa B Poccuiickont Penepannu.

* OxpaHa OKpYXaIOILIEH Cpelibl OT XUMUYECKOTO 3arpsi3HEHUS.

* PacTBOpBI BOKpYT Hac.

* YcTpaHeHre ®KECTKOCTH BOJIbI Ha MPOMBIIIJIEHHBIX TPEANPUATUSIX.

* lcTopusi BOBHUKHOBEHHMS M pa3BUTHUSI OPraHUYECKON XUMUHU.

* YIJIeBOABI U UX POJIb B JKUBOM MPUPOJIE.

* J)Kupbl KaKk NpOAYKT MUTAHUS U XUMUYECKOE ChIPhE.

* HexBaTka mpomoBOJIbCTBUSI Kak TrioOajibHas MpobOiieMa YeloBeYecTBa U
IIyTU €€ PELICHHUS.

* CpencTBa TUTMEHBl Ha OCHOBE KHCIOPOACOIEPKAIIUX OPTraHUYECKUX
COCIMHEHU .

* CHHTETHYECKHE MOIOIIIME CPEJICTBA: JOCTOMHCTBA U HEJIOCTATKHU.

* Jlebunut Oenka B MUILEBBIX MPOAYKTaX M €ro MPEojoJeHUE B pamMKax
r100anbHON POIOBOIBCTBEHHOMN MPOTrPaMMBbl.

* B. W. Bepranackuii u ero yuenue o ouocadepe.

* lcTopus ¥ pa3BUTHE 3HAHUN O KIIETKE.

* OKpyKarolas 4ejaoBeKa cpelia U €€ KOMIIOHEHTHI: pa3JIMyHbIe B3Il HA
OJIHY TIpo0JIeMy.

* [Tonmynsamus Kak equHUIA OMOJIOTMYECKON IBOJIIOLUY.

e [Tonynsius Kak 3KOJIOrHYecKasi eIMHUIIA.

* CoBpeMEHHbIE B3IJISAIbl HA OMOJIOTHYECKYIO SBOJIIOLIHIO.

* CoBpeMEHHBIE B3IVISIBI HAa IPOHUCXOXKIECHUE YEJIOBEKA: CTOJIKHOBEHHUE
MHEHUH.

* CoBpeMEHHBIE METO/IbI UCCIIEIOBAHUS KIETKH.

* Cpenbl 0OOMTaHUS OPraHW3MOB: IPUYMHBI Pa3HOOOpA3HS.

TEMATHUYECKOE IINTAHUPOBAHUE

I[Ipu  peanuzauuu  coxepxaHusi  oOE00pa3oBaTeIbHOM  yueOHOM
mucuuruinHbl «EctectBo3Hanue» B mpenenax ocBoeHuss OIIOIT CIIO na 6ase
OCHOBHOT'O OOIIEr0 00pa3oBaHUs C MOJTYyYEHHUEM CpeIHEro oOImero oOpa3oBaHUS
(IIHIKPC, IIIICC3) w™akcuManpHas ydeOHas Harpy3ka oOydJarouuxcsi IIo
npodeccusim CIIO corumanbHO-35KOHOMUYECKOro Tpoduis mnpodecCHOHaTbHOTO
oOpa3oBaHus CcOCTaBsieT — 325 dYacoB (B TOM 4ucie 54 4acoB BapuaTHBHAS
4acTh), U3 HHUX OO0s3aTeNbHas ayJUTOpHAs Harpy3ka OOyJarouIuxcs, BKJIIOYas
MpaKTUYECKue 3aHATHsA, — 216 "gacoB (B ToM yucie 36 9acoB BapuaTUBHAS 9acTh),
BHEAYIUTOPHAs caMoCToATeNbHas pabora cryaeHToB — 109 dacoB( B ToM umncie
18 yacoB BapuaTUBHAsI 4acCTh);

Temarnueckuii Iiax

Conepxkanue o0ydeHus \ KommuecTBo yacos
OU3NKA
AyauTOpHBIE 3aHATUS 90

Beenenue 1




MexaHuka 20
OcHOBBI  MoOJNeKysipHOH  pu3uku  u | 17
TEPMOJIUHAMUKHU

OCHOBBI 3JIEKTPOJIMHAMUKHU 22
Konebanust 1 BOJIHBI 10
DneMeHThbl KBaHTOBOW (PU3UKU 14
Bcenennas u ee 3BoOIrOIMS 6
Bueaynurophnas camocrositensHas | 46
pabota ITonroroBka YCTHBIX
BBICTYIUICHUH 110 3aJaHHBIM TeMaM,
acce, JIOKJIAJIOB, pedepatos,
WHIUBUTyaTbHOT O MpoeKTa C

UCIIOJIb30BaHUEM UH(OPMAIIMOHHBIX
TEXHOJIOTUM, IKCKYPCUH U JIP.

[IpomesxyTouHas arrectanus B popme auddhepeHIIMpPOBAHHOIO 3a4€eTa

Htoro | 136
XUMUS
AyIUTOpHBIC 3aHITHS 80
Benenue 2
O0wan u Heop2aHUYeCKas Xumus 50
OCHOBHBIC TIOHSATHUS U 3aKOHbI XUMUM 7
[Tepuonnueckuit 3aKOH ul/
[lepuonnyeckass cucreMa XHUMHYECKHX
anemenToB [[. 1. MenpaeneeBa
CtpoeHue BelecTra 5
Bopa. PactBopsl 7
XHUMHUYECKUE peaKIuu 9
Knaccuduxanus HEOpPraHWYeCcKux | 7
COEJIMHEHUH U UX CBOMCTBA
Meraiisl 1 HEMETaJUTbI 8
Opzanuueckas xumus 20
OcCHOBHBIE  TOHATHS ~ OpraHu4eckoil | 4
XUMUH U TEOpHs CTPOCHHUS
OpraHUYeCKUX COCTMHEHUN
YrneBogoponbl W WX  MOPUPOIHBIE | 6
HCTOYHUKHU
Kucnopoaconepkamue opraaudeckue | 6
COCJIMHCHUS
A3zoTtcoaepxamme opranuieckue | 4
coequHenus. [lomumepsl
Xumus u sHcu3ns 4
Xumus u opzanuszm uenoseka 2
Xumus 6 obtmy 2
BueaynutopHas camoctosTenbHas | 40




pabora [TonroroBka YCTHBIX
BBICTYIUICHUW 110 3aJaHHBIM TeMaM,
acce, JTOKJIa/I0B,
WHJIUBUTyaJIbHOT O

UCITOJIb30BAHUEM
TEXHOJIOTUH U Jp

UH(OPMAIIMOHHBIX

pedepatos,
IPOEKTa C

ITpomexxyTouHas arrecrauus Gopme auddepeHIMpoBaHHOTO 3a4eTa

Htoro ‘ 120
BMOJIOT'UA
AYIUTOpPHBIE 3aHATHSI 46
buonorns — COBOKYNHOCTh HayK o |2
KUBOM mpupoge. MeTroapl HaydHOro
NO3HaHUs B OMOJIOTUU
Kierka 12
Opranusm 11
Bun 11
DKOCUCTEMBI 10
BueaynuropHas camocrosiTenpHas | 23
pabota [loxroroska YCTHBIX
BBICTYIUICHUM 110 3aJaHHBIM TEMaM,
acce, JTOKJIJIOB, pedepatos,
WH/IUBUTyaJIbHOT O pOeKTa C
UCIIOJIb30BaHUEM WH(OPMAITMOHHBIX
TEXHOJIOTHI, SKCKYPCUH U JP.
Htoro 69
[TpomesxxyTouHas arrectanus Gpopme nudhepeHIIMpPOBaHHOIO 3a4eTa
Bcero \ 325
XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOHN
AEATEJBHOCTU CTYAEHTOB
Cooeporcanue Xapaxmepucmuka 0CHOBHBIX 8UO08 0esIMENbHOCU
00yyenus CcmyO0eHmos (Ha yposre yueOHbIX Oelicmauii)
OU3UKA
Beenenue Pa3BuTue crnocoOHOCTEW $CHO W TOYHO H3Jaratb CBOU
MBICIIM, JIOTUYECKH OOOCHOBBIBaTH CBOIO TOYKY 3PEHHS,
BOCIIPUHMMATh W aHAJU3UPOBATh MHEHUS COOECETHUKOB,
Mpu3HaBasg IMpaBO JPYroro 4elioBeKa Ha HWHOE MHEHUE.
[IpuBeneHNEe MPUMEPOB BIMSHUS OTKPHITUH B (U3MKE Ha
MIPOrPecC B TEXHUKE W TEXHOJIOTUH MTPOU3BOCTBA
Mexanuxa
Kunemartuka O3HakOMJIGHHE CO CIOCO0aMHU OMUCAHUS MEXaHUYECKOTO

JNBH)KEHUSI, OCHOBHOW 3ajadyell MexaHuku. H3ydeHue
OCHOBHBIX bu3nYeCcKux BEJINYNH KUHEMAaTUKU:




HepeMEIIECHUs, CKOPOCTH, YCKOPEHHUSI.
HaOmronenne 0THOCUTENIbHOCTH MEXaHUYECKOTO JBUKECHHUS.
DopMyIMpOBaHUE 3aKOHA CI0KEHUS CKOPOCTEM.
HccnenoBanue  paBHOYCKOPEHHOTO  MPSIMOJIMHEMHOIO
IBW)KEHUsT (Ha MpuMmepe CBOOOJHOTO MaJeHusi Tel) MU
PaBHOMEPHOI'O JBUKEHUS TeJa M0 OKPYKHOCTH.
[loHnmaHue cMbICiIa OCHOBHBIX (DPU3MYECKUX BEJIUYMH,
XapaKkTepU3yIOIIMX pPaBHOMEPHOE JIBJKEHHE Tena II0
OKPYKHOCTH

JnHamuka

[Tonumanue cmbicia Takux (U3NYECKUX MOJENEH, Kak
MaTepuaiabHas TOYKA, HWHEPLHUAIbHASI CHCTEMA OTCUETA.
N3mepenune Macchl Tea pa3IuyHbIMU CIIOCOO0aMHU.
N3mepenne cuii  B3auMOJEWUCTBUS Tel.  BpruucneHwue
3HAQYEHHUS] YCKOPEHUs TE€Jd MO W3BECTHBIM 3HAYCHUSIM
JNEUCTBYIOLIMX CUJI U MacC TEl.

YMeHune pa3nuyaTh CUITY TSYKECTH U BEC TEJa.

OObBsicHEeHME W TPUBEACHUE  TPUMEPOB  SBICHUS
HEBECOMOCTH.

[IpumeHeHne OCHOBHBIX TMOHATHH, (GOpMYyT W 3aKOHOB
JVHAMUKHU K PEIICHUIO 3a/1a4

3aKOHBI COXpaHCHUA
B MCXaHHKC

OOBsICHEHHE PEAKTUBHOIO JBIMKCHHS Ha OCHOBE 3aKOHA
COXpaHEHUsI uUMITyJbca. [IpuMeHeHue 3aKOHa COXpaHEHHUS
VMMITYJIbCA JJIsl BBIYMCICHHUSI U3MEHEHU CKOPOCTEN TeN MpH
HUX B3aUMOJICHCTBUSX.

Beruucnenue paOoOThl CUJT M U3MEHEHUS KUHETHYECKOU
SHEpPruu Teja. BeluncieHne NOTeHIMaIbHOM SHEPTUM TEIT B
rpaBUTALIMIOHHOM oJje. XapakTepruCTHKa
MPOU3BOAUTEIBHOCTH MaIluH u IBUTaTEIICH c
HMCIOJIb30BAHUEM TTOHSITHS MOIITHOCTHU

OcHo8bl MONEKYIAPHOU PUIUKU U MEPMOOUHAMUKU

Monexkynsipnas
du3nka

@OpMyIUPOBAaHUE OCHOBHBIX IIOJIOKEHUU MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHH.

BrlnoiHeHHe 3KCNEPUMEHTOB, CIYKallUX OOOCHOBAaHUEM
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU. HabGmonenue
OpOYHOBCKOI'O JIBMKEHUS U siBJIeHUs U y3UH.
OnpeneneHue MapaMeTpoB BelIECTBA B Tra3000pa3HOM
COCTOSSHUM HAa  OCHOBAaHWM  YpPaBHEHUS  COCTOSIHUS
UJCAIBHOIO rasa.

[IpencraBnenue B BUjie rpaduka U30XOpPHOT0, H300apHOTrO U
M30TEPMHUYECKOTO  MPOLECCOB. Bpluncinenune  cpenHen
KMHETUYECKOW SHEPruy TEIUIOBOTO JIBHIKEHHSI MOJEKYJI IO
M3BECTHOM TeMmIiepaType BeulecTBa. M3MepeHre BIaXXKHOCTH

BO3AyXa

TepmoanHamuka

9KCHCpI/IM€HTaIIBHOC HCCIICAOBAHHUC TCIINIOBBIX CBOMCTB
BCIICCTBA.




Pacuer konmuyecTBa  TEIJIOTHI, HEOOXOAMUMOrO  JUIS
OCYHIECTBIICHUSI MpOLECCa MPEBPAIICHHUS BEIIECTBA U3
OJIHOT'O arperaTHOro COCTOSIHUS B IPYTO€.

Pacuer u3MeHeHUs BHYTpEHHEW HHEPruu Tel, padOThl U
MEePEAAHHOTO KOJIMYECTBA TEIUIOTHI HA OCHOBaHUU MEPBOTO
3akoHa  TepMoauHaMuKu.  OOBSICHEHHE  MPHUHIUIIOB
JNEUCTBHS TEMJIOBBIX MAILIUH

OcHosvl QﬂeKmPO()uHClMuKu

DJIEKTPOCTATUKA

Brruucnenue CHUJI B3aUMOJICHCTBHS TOYCYHBIX
AJIEKTPUYECKUX 3apsioB. BeryucieHne HanmpsiKeHHOCTH H
MOTEHIIMANA 3JEKTPUYECKOrO IO OJJHOTO M HECKOJbKHUX
TOYEUHBIX 3aPsII0B.

N3mepenne pa3HOCTH ITOTSHIIMAJIOB. IIpuBenenue
MIPUMEPOB MPOBOJIHUKOB, JUSJICKTPUKOB U KOHJECHCATOPOB.
HabGmronenne sBIEHUS SJICKTPOCTATUYECKON HWHAYKIIMH H
SBJCHUSI TIOJSAPU3ALUM  JUAJICKTPUKA, HAXOMSIIErocs B
BJIEKTPUYECKOM IT0JIE

TloCTOSSHHBII TOK

N3MepeHre MOITHOCTH 3JEKTPHUYECKOro TOKA.

M3mepenne OJIC W BHYTPEHHETO  CONPOTUBIICHUS
HCTOYHHKA TOKA.

COop ¥ HCHbITAaHUE DBJEKTPUUYECKUX IENell C pa3IuyHbIM
COECIMHEHNEM IIPOBOJHUKOB, PACUET UX apaMETPOB

MarautHoe noe

Hab6monenne neiicTBUs MarHUTHOTO TIOJISI Ha TPOBOIHUK C
TOKOM, KQPTUHOK MarHUTHBIX MOJIEH.

@opMynMpOBaHUE MPAaBWIA JIEBOW PYKH ISl ONPEIACIICHUS
HampaBJIEHUs CUJIBI AMIiepa.

Brruucnenue cuni, AEWCTBYIOINIMX HA MPOBOJHUK C TOKOM B
MarHUTHOM TIOJIe, OOBSICHEHHWE TMPUHIMUIA JICHCTBHS
AJICKTPOABUTATEIIS.

HccnenoBanue siBIIeHUS 3JICKTPOMArHUTHON MHIYKIIUU

Konebanus u éonnwi

Mexaanueckue
KOJIEOAHUS U BOJIHBI

[TpuBenenue mpuMepoB KoneOaTeNbHBIX JBUKCHHIA.
HccrnegoBanue  3aBUCHMMOCTH — TepHofa  KojeOaHui
MaTeMaTHYeCKOT0 MasTHHUKA OT €ro JUIMHBI, MacChl |
aMIUTATY/IBI KOJICOaHUH.

Omnpenenenue yCKopeHus: CBOOOTHOTO MaJCHUs ¢ TOMOIIBIO
MaTeMaTU4YeCKOro MasTHHUKA.

Hab6monenue konedanuii 3Byyaniero Tena.

[TpuBeaeHME 3HAYCHHSI CKOPOCTH PACTIPOCTPAHCHUSI 3ByKa B
pa3IMYHbBIX Cpefax.

YMeHne OOBACHATh HWCIONB30BAaHUE  YIbTPa3ByKa B
METUITNHE

DJIEKTPOMAarHUTHbBIE
KOJIEOAHUS U BOJIHBI

HabGmonenne ocuwiorpaMm TapMOHUYECKHX KOJEOaHH
CHWJIBI TOKA B TICTIH.




OObsicCHEHHE TMpEBpALICHUs] HHEPrUM B  HJICAITBHOM
KosnebaTeslbHOM  KOHType. W3yduenuwe  ycrpoiictBa u
MpUHIMIIA ASHCTBUS TpaHCHopmaTopa.

AHanu3 cxeMbl IepeAadyd >3JEKTPOIHEPruH Ha Oobline
paccTosiHus.

[TpuBenenue npuMepoB BUOB PAIHOCBS3H.

3HAKOMCTBO C YCTpPOICTBaMH, BXOJAIIUMU B CHCTEMY
paanocBa3u. OOcyxieHHne 0COOEHHOCTEN pacpoCTPaHEHUS
PaIMOBOJIH

CBeTOBBIE BOJIHEBI

IIpumeHeHne Ha NPAKTUKE 3aKOHOB
MPEJOMJICHHS CBETA IIPU PELIEHUM 33/1a4.
Hab6monenue siBneHus TUpakiiuy 1 JUCIIEPCUU CBETA.
YMeHne CTpouTh H300paKEHUS TMPEIMETOB, J1aBacMbIC
JIMH3aMU.

Pacyer onTryecKoM CUIIbI JIMH3bI

OTPAKEHUSI U

Dniemenmul K8AHMOBOU hu3UKU

KBanroBrie
CBOWCTBA CBETa

Hab6monenue gorornekrpuueckoro spdekra.
Pacuer MakcumanpbHOW KHHETUYECKOW YHEPIUU SJIEKTPOHOB
pu dhotodhdekTte

dusuka atoma

®opmynupoBanue  noctyiaatoB  bopa.  HaGmonenue
JIMHEWYATOr0 U HENPEPBIBHOTO CIIEKTPOB.

Pacder 4acToThl M IJIMHBI BOJIHBI UCITYCKaEMOTO CBETA IPU
[Iepexo/ie aroMa M3 OJHOI0 CTAallMOHAPHOI'O COCTOSIHUS B
IPYroe.

OObsicHeHUE IPUHLIMIA ISUCTBHS Jiazepa

dusuka aTOMHOIO
sapa 51
BJIEMEHTAPHBIX
YaCTHUII

Hab6monenne TpekoB anbha-gacTull B kamepe Bunbcona.
Perucrpauust simepHbIX M3IIY4EHUH C MOMOIIBIO CUETYMKA
["evirepa.

Pacuer o»Heprum cBs3u aromHbIX saep. l[loHumanue
[IEHHOCTH HAy4YHOTO TIO3HAaHWS MHpa HE BOOOIIE s
YyeJjoBeuecTBa B IIEJIOM, a JUISI KaXJI0ro oOydaromerocs
JIMYHO, LIEHHOCTU OBJIAJECHHUS METOJIOM HAyYHOrO NO3HAHUSA
JUISL TOCTHKEHHUS ycrexa B JII000OM BHJE MPAKTHYECKOU
JIeATSIILHOCTH

Bcenennaa wu

cC

Crtpoenue u pazButue Bcenennoit OOBsicHEeHHWE MOJENU

JBOJIOLIHS pacmpsirowenicss Beenennou
[Ipoucxoxnenne HaGmonenune 3Be3n, JIyHbl W [IaHeT B TEJIECKOI.
Conneunon Habmronenne conHeUHBIX MATEH ¢ MOMOIIBIO TEISCKOIIa
CUCTEMBI
XUMUSI
Beenenue PackpeiTie BKIaga XMMHUYECKOM KAPTUHBI MUpPA B €AUHYIO
€CTECTBCHHO-HAYUYHYI0 KapTHUHY MHUpa. XapaKTepHUCTHKA
XUMHUH KaK TIPOU3BOIUTEIIBHOM CHIIBI 00IIIeCTBA
Baxxneiimue YMeHne narb ONpeneeHue W ONEPUPOBATH CIIEAYIOLIUMHU




XUMHUYCCKHUC
ITOHATHUA

XUMHUYCCKHMMH IIOHATHSAMHU: «BCHICCTBO», «XUMHUYCCKHU
QJICMCHT», «aTOM», «MOJICKYJIa», KOTHOCHUTCIIbHBIC aTOMHAsA
u MOJICKYJIsIpHasd MaccChbD», «HOH», «KQAJJIOTPOIIHA»,
«H30TOIIbI», «XHUMHYCCKasd CBA3b»,
QIICKTPOOTPHUIATCILHOCTL), «BAJICHTHOCTBH», «CTCIICHDb
OKHCJICHUA», «MOJIb», «MOJEIPpHAsA Maccay, ((MOJIHpHBIﬁ

o0beM ra3z000pa3HbIX BCIIIECTBY, «BEIIECTBA
MOJIESKYJIIPHOTO W HEMOJICKYJIIPHOTO  CTPOCHUS,
«pacTBOPBD», «QJICKTPOJIAT u HEDJICKTPOJIUTY,

(QIEKTPOJIMTUYECKAs  JIUCCOLMALUSA», «OKUCIUTENb MU
BOCCTAHOBUTENb», «OKUCIEHHUE U  BOCCTAHOBIICHHUEY,
«CKOpOCTb ~ XMMHYECKOM  peaKkluu»,  «XHMHYECKOE
PaBHOBECHE», «YTJIEPOJIHBIM CKeNneT», «()yHKIHMOHAIbHAS
IpyINIa», <A30MepUs»

OCHOBHBIE 3aKOHBI
XUMHUHN

DopMyJIMPOBAHUE 3aKOHOB COXPAHEHMUSI MAacChl BEILIECTB U
MMOCTOSIHCTBA COCTaBa BEIIIECTB.

YcTaHOBIEHHE TMPUYUHHO-CIICICTBEHHON CBSI3U  MEXKIY
COJIEpP)KAaHUEM ATHUX 3aKOHOB M HAMMCAHUEM XHUMUUYECKHUX
dbopmMyI U ypaBHEHUH.

PackpreiTue (hU3UIECKOoro CMBICTIA CUMBOJIMKHU
[lepuoanueckoit TaOIUIBI XUMHUUYECKUX aiemeHToB [[. H.
MenneneeBa (HOMEPOB 3JEMEHTa, NEPUOJA, T[PYIIbI) H
YCTAaHOBJICHUE TPUYMHHO-CIEACTBEHHOW CBSI3U MEXIY
CTPOCHHMEM aToMa U 3aKOHOMEPHOCTSIMM HW3MEHECHUSA
CBOMCTB 3JIEMEHTOB W OO0pa30BaHHBIX HMMHU BEILECTB B
nepuojiax M rpymnmnax. XapakTepUCTHKa 3JIEMEHTOB MaJbIX
MEPUOOB MO UX MOJIOKEHUIO B [lepuoanueckont cucreme /1.
H. Menneneena

OcHOBHBIE TEOpUH
XUMHH

Y cTaHOBIIEHHE 3aBUCUMOCTH CBOMCTB XUMHYECKUX BEILIECTB
OT CTPOEHHUS aTOMOB OOpa3yIoOUIMX HMX XHUMHYECKHX
AJIIEMEHTOB.

XapakTepUCTUKA BAKHEUIINX TUIMOB XMMHYECKUX CBS3EU U
OTHOCHUTEJIBHOCTM ~ 3TOM  THIIOJIOTHH. OO0bsacHenue
3aBHCHUMOCTH CBOMCTB BEILIECTB OT MX COCTAaBa U CTPOCHHUS
KPUCTAUUIMYECKUX pemeTok. DopMynnpoBaHHE OCHOBHBIX
IIOJIO)KEHUM TEOPUU JJIEKTPOIUTHYECKONW IJUCCOLMALMM U
XapaKTEpUCTUKA B CBETE J3TOM TEOPUU CBOWCTB OCHOBHBIX
KJIACCOB HEOPraHWYECKUX coenuHeHn. DopMylnpoBaHue
OCHOBHBIX IIOJIO)KECHUH TEOPUM XUMHUUYECKOIO CTPOCHHUS
OpPraHUYECKUX COCIVHEHUN U XapaKTEPUCTUKA B CBETE ITOU
TEOPUM CBOMCTB BAKHEMIIMX IPEICTABUTENEH OCHOBHBIX
KJIACCOB OPraHUYECKUX COCAUHEHUN

Baxueiimune
BEILIECTBA u
MaTepuabl

XapakTepUCTUKa CTPOEHUSI aTOMOB U KPUCTAJUIOB M HA 3TOU
OCHOBE — OOHMX (U3UYECKUX M XUMHUYECKUX CBOUCTB
METAJUIOB M HEMETAJUIOB. XapaKTEepUCTHKA COCTaBa,




CTpOCHUSI, CBOMCTB, MOJYYCHHUS U MPUMEHEHHE Ba)KHEUIITUX
HEMETAIOB. XapaKTEePUCTUKA COCTaBa, CTPOCHUS U OOIINX
CBOWCTB BAKHEUIIINX KJIAaCCOB HEOPraHUYECKUX
coennHeHui. OmnucaHue cOCTaBa U CBOMCTB Ba)KHEWIINX
MPEACTABUTENIC OPraHUYECKUX COCAUHEHHI: METAaHOJa M
ATaHONA, CJIOXKHBIX 3(QHUPOB, KUPOB, MbUI, KapOOHOBBIX
KHUCIIOT (YKCYCHOM KHCJOTBI), MOHOCAXapua0B (TJIFOKO3bI),
aucaxapuioB (caxaposbl), MONHMCAXapuAoOB (KpaxMana H
LEJUTIOI03bI), aMHHOKHUCIIOT, O€JIKOB, MCKYCCTBEHHBIX U
CUHTETUYECKUX MOJIMMEPOB

XUMHUYECKUN S3BIK
U CUMBOJIAKA

Ucnonb3oBanue B  yueOHOM U mpodeccroHaIbHOM
NEATeTbHOCTH XUMUYECKUX TEPMHUHOB M  CHMBOJIUKH.
Ha3piBaHue H3y4EeHHBIX BEIIECTB MO TPUBUAIBHOU WU
MEKIyHapOJTHOM HOMEHKJIAType U OTPaXKEHUE COCTaBa 3TUX
COEIMHEHHUH C TOMOIIBIO XUMHUYECKUX (HOPMYII.

OTpaxkeHUEe  XUMHUYECKUX  MPOLECCOB C  MOMOUIBIO
YPaBHEHUN XUMUYECKUX PEAKIIUAN

XHUMUYECKUE OObsiCHEHUE CYIIIHOCTH XUMUYECKHUX MTPOIIECCOB.

peakuuun Knaccudukamuss XUMHYECKUX peakIuid 10 Ppa3IuyHbIM
MIPU3HAKaM

XUMHAYECKHUI BpinosiHEHWE XMMHYECKOTO 3KCIEPUMEHTa B MOJHOM

AKCIIEPUMEHT COOTBETCTBUU C TIpaBUJIAMU TEXHUKH OE30MaCHOCTH.
HabGmonenne, QukcupoBaHue W ONHMCAHHE PE3YJIHTATOB
MTPOBEJCHHOT 0 SKCIIEPUMEHTA

XuUMHUYECKast [IpoBeneHne CaMOCTOSITEIBHOTO  TOMCKAa  XUMHYECKOU

uHdOopMaIus uH(OpMAIIMK C HMCTHOJIb30BAHUEM PA3IMYHBIX MCTOYHUKOB
(Hay4HO-TIONYJIIPHBIX ~ M3JIaHUM, KOMIIBIOTEPHBIX  0a3
JAHHBIX, peCypcoB HNuTtepHera); HCIIOJIb30BaHUE
KOMITBIOTEPHBIX TEXHOJIOTHM i1 00pabOTKM W Tepemadu
XUMUYECKOM HHpOpMallMd W €€ MpeACTaBIeHUs B
pa3NUYHBIX popMax

[TpodunsroE u | OOBbsiCHEHHEe XUMUYECKHX SBJICHUW, TPOUCXOMSIINX B

npodeccuoHaNbHO | MPUPOJE, OBITY U HA MMPOU3BOJICTBE.

3HAYNMOE CobmoneHe  MpaBWJI  JKOJOTUYECKU  TPaMOTHOTO

coJiepKaHue MOBEICHUS B OKPYXKAIOILEH Cpelie.

OneHka BAMSHUS XUMUYECKOTO 3arps3HEHUS] OKPYXKarolen
Cpelibl Ha OpraHru3M YE€JIOBEKA U APYTHE )KUBBIE OPTaHU3MBI.
Cobmoenne npasui 0€30MacHOr0 0OpaIEHUs ¢ TOPIOYUMHU
u TOKCUYHBIMU BEILECTBAMU, 1ab0paToOpHBIM
000pyI0BaHUEM.

Kputnueckas  omeHka  JOCTOBEPHOCTH  XHMHUYECKOMN
uH(OpMaIK, MOCTYMANIEH U3 pPa3HbIX HCTOYHUKOB

BNOJIOTI'UA

buonorus — | 3HAKOMCTBO C 0GHEKTAMU M3ydEH s GHONOTHHL




COBOKYITHOCTb HAyK
O KHBOM IPUPOJIE.
Metonbpl Hay4HOTO
MO3HAHMS B
Ounosoruu

BoisiBnenue  ponu  Ouonoru B (DOPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HaYyYHOM KapTUHbI MHpa H
MPAKTUYECKOMN JESITEIIbHOCTH JIIOAEH

Kierka

3HAaKOMCTBO C KJIETOYHOW TEOPUEU CTPOEHUS OPTAHU3MOB.
IlonyyeHne mnpeAcCTaBiIEHHs O POJIM OPraHUYECKUX U
HEOPraHUYECKUX BELIECTB B KIIETKE.

3HaHUE CTPOCHHUS KIETOK M0 pe3yibTaraMm paboThl CO
CBETOBBIM MUKPOCKOITOM.

YMeHne OmnuchiBaTh MHKPONPENApaThl KJIETOK PACTEHUM.
YMeHue CcpaBHHBaTh CTPOCHME KIETOK pPACTEHUUA H
JKMBOTHBIX I10 TOTOBBIM MUKpOIIpEnaparam

Opranusm

3HaHME OCHOBHBIX CIOCOOOB Pa3MHOXKEHHS OPraHHW3MOB,
CTaJIMii OHTOI'€HE3a Ha IPUMEPE YEIOBEKA. 3HAHUE ITPUYMH,
BBI3BIBAIOIMX HApPYIICHHWs B Pa3BUTHM  OPraHU3MOB.
YMeHue noJIb30BaThCd TE€HETHYECKOM TEPMHUHOJIOTHEH U
CUMBOJIMKOM, pEIIaTh IMPOCTEUIINE I'€HETUYECKUE 3a7auH.
3HaHue ocoOeHHOCTEN HACJIEICTBECHHOU U
HEHACJIE/ICTBEHHOW HW3MEHYMBOCTM M HUX OHOJIOrMYECKOU
POJIM B 3BOJIFOLIMH )KUBOTO

Bun

YMeHue aHAIM3UPOBATh U OLICHUBATH PA3JIMYHBIC TUIIOTE3bI
ITPOUCXOXKIAEHHUS )KU3HHU Ha 3eMIIE.

YMeHue mnpoBOAWTH OMUCAHHE OCOOeW OJHOro BHUJA IO
MOP(OIOTHIECKOMY KPUTEPHIO.

PasButne cmocoOHOCTEH SICHO W TOYHO H3jaratb CBOH
MBICJIH, JIOTMYECKH OOOCHOBBIBATH CBOI TOUKY 3pEHHS,
BOCIIPHHUMATh M aHAJIM3UPOBATh MHEHHS COOECEIHHKOB,
MpY3HaBas MpaBo APYroro YeJIOBEKa HAa MHOE MHEHHUE.
YMeHue JIOKa3bIBaTh POACTBO YyeJIOBeKa u
MJICKOTTUTAIONTUX, OOIIHOCTh M PABEHCTBO YEJIOBEYECKHUX
pac

DKOCHUCTEMBI

3HAaHHWE OCHOBHBIX IKOJIOTMYECKUX (PAaKTOPOB U UX BIUSHUS
HA OpraHu3Mbl. 3HAHME OTJIMYUTENBHBIX MPHU3HAKOB
HCKYCCTBEHHBIX COOOILIECTB — arpO3KOCUCTEM.

[lonmyuenune mnpeACTaBIEHUS O CXEME DSKOCHUCTEMBI Ha
npuMepe Ouocdepsl. JlemMoHCTpalusi YMEHHSI MOCTaHOBKHU
nened  JeATeNbHOCTH,  IJIAaHMPOBaHHME  COOCTBEHHOM
JESITENbHOCTH ISl JTOCTUKEHHSI IIOCTAaBJIEHHBIX LIEJEH,
NPEIBUICHUS BO3MOXHBIX PE3YyIbTaTOB ATHX ICHCTBHIA,
OpraHu3allid CaMOKOHTPOJS W OLEHKH IOJIyYE€HHBIX
pE3yJIbTATOB.

OOyueHue COOMIOAEHUIO TMpaBUJI TOBEACHHUS B MPHUPOJE,
OEpeXHOMY OTHONIICHHIO K OWOJOTHYECKUM OOBEKTaM
(pacTeHusIM U )KUBOTHBIM M UX COOOIIECTBAM) M MX OXpaHe




YUYEBHO-METO/IUYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYEHUE ITPOI'PAMMBI YYEEHOM
JANCHUIIJIMHBI «<ECTECTBO3HAHUE»

st oCBOGHHSI TpOTpaMMbl y4eOHOW ITUCIUILIMHBI «ECTecTBO3HAHHME» B
Enoraesckom ¢unmuane TAOY AO 10 «AI'ACY» umerorcsi yueOHbIe KaOUHETHI
no ¢u3nKe, XUMUH, OUOJIOTHH, B KOTOPBIX MMEETCS BO3MOXKHOCTH OOECIEeUUTH
cBoOOAHBIM AocTyn B HMHTepHET BO BpeMsi Y4eOHOrO 3aHATHS M B TIEPHO
BHEYUYEOHOH J€ATEIbHOCTH 00y4YarOIINXCS.

B cocraB xabuHeToB mo pusuke, XMMUMU, OUOJIOTHU BXOAAT J1aOOpaTOpPHUH C
71a00PaHTCKOM KOMHATOM.

[Tomemennss kaOWHETOB (PU3UKH, XUMHH M OHWOJOTHUU YIOBIECTBOPSIOT
TpeOoBaHusiM CaHUTAPHO-3MUAEMHUOIOTHYECKUX MpaBuil U HopMaTuBoB (CanlluH
2.4.2 Ne 178-02)

B kabunerax wumeercs MyJbTUMEIUMHOE OOOPYyIOBaHWE, IOCPEICTBOM
KOTOPOTO YYaCTHUKH OOpa3oBaTENIbHOIO Ipollecca MOIYT MpOCMaTpUBATh
BU3YyaJbHYIO HH(pOpMaIuio mo Gu3nke, co31aBaTh MPe3EHTAIINH, BUIeOMaTepraIbl
U T. I

B cocraB  y4eOHO-METOAMYECKOTO U  MaTepUAbHO-TEXHHUYECKOTO
oOecredeHus MPorpaMMbl YIeOHOH AUCITUTUTHHBI « ECTECTBO3HAHME BXOJIAT:

* HarJsHBIE MOCOOUS (KOMIUIEKThI y4eOHBIX TaOJIHII, IUIAKaTOB, MOPTPETHI
BBIIAIOIINXCS YYCHBIX B 00JIACTH €CTECTBO3HAHUS U T. 11.);

* JjaboparopHoe o0OopyaoBaHuE (0OIIEr0 Ha3HAYEHUS U TEMaTUYECKHUE
HAOOpBI, B TOM YHCIE JJiI TMOCTAHOBKH JEMOHCTPAIMOHHOTO M YYEHHUYECKOTO
AKCIIEPUMEHTA, PEAKTUBHI);

* CTaTMYECKHE, IWHAMUYECKHE, JICMOHCTPAIMOHHBIC W pa3laTOYHBIC
MOJIEIH, BKJTFOUast HaTypajdbHbIE OOBEKTHI;

* OMOIMOTEYHBIN (OHI.

B Oubmuoreunbii  (poHA BXOAAT YYEOHHKH, Y4eOHO-METOAMYECKUE
komriekTel  (YMK), oOecneuyuBatomye oOCBOEHUE Y4YeOHOW  AWCITUTUTHMHBI
«EcrecTBO3HAHME», PEKOMEHAOBAHHBIE WJIM JOIMYIIEHHbIE JI MCIOJIb30BAHUS B
npodeccruoHaNbHBIX o0pa3oBaTeIbHbIX OpraHu3alusx, pealu3yIoIMX
o0pa3oBaTeIbHYI0 TIPOrpaMMy CpeaHEero ooOmero oOpa3oBaHUS B TIpeaenax
ocBoenus OIIOIT CIIO Ha 6a3e ocHOBHOTO 00111er0 00pa3oBaHus.

bubGmuoreunsii Qo MokeT  ObITh  JOMONHEH  (U3WYECKUMU
SHITUKJIONEANSIMH, aTiacaMH, CIIOBapsSMH, CIPABOYHHUKAMHU MO (U3HKE, XUMUH,
OMOJIOTUY, HAYYHOU U HAYYHO- MOMYJIIPHOU JIMTEPATYpPON €CTECTBEHHO-HAYYHOTO
COJICpKAHUSIL.

B mpolecce  OCBOGHHMS  TIPOrpaMMbl  y4eOHOM — JMCIMIUIUHBI
«EcTecTBO3HAHME» CTYACHTHl MMEIOT BO3MOXXHOCTh JOCTYMa K 3JICKTPOHHBIM
y4eOHBIM MaTepHajiaM 10 €CTeCTBO3HAHUIO, BKIIOYask (GU3UKY, XUMHUIO, OMOJIOTHIO,
UMEIOIUMCST B CBOOOJHOM JoCTyrne B ceTH VHTepHeT (JIEKTPOHHBIM KHHUTaM,
pakTUKyMaM, TectaMm, matepuanam EI'D u ap.).
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