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1.NMMOSACHUTEJBHASA 3AIINCKA

O6meobpazoBarenbHas yueOHas auciuiinabl OY]J[.11  «EctecTBO3HaHUE)
npeaHazHadeHa s u3ydeHus ectectBo3HaHus B OI'BIIOY «byiickuil TeXHUKYM
KEJIe3HOOPOKHOTO TpaHcmopta KocTtpoMmckoit obnactu» (fanee TEXHUKYM),
peanu3yronieM 00pa3oBaTelIbHYI0 MPOrpaMMy CpeAHero ooiiero oOpa3oBaHUs B
npenenax OCBOEHHUS OCHOBHOM MpodecCHOHAIbHONW 00pa3oBaTeNbHON MpOrpaMMbl
CIIO (OIIOII CIIO) Ha 6a3e OcHOBHOrO OO0IIEro oOpa3oBaHUs, MPHU MOATOTOBKE
KBATH(UITUPOBAHHBIX Pa00OYHX U CITYXKAIUX.

Conepxanue mnporpammbl OV]I.11 «EctecTBo3HaHue» HampaBi€HO Ha
JOCTHKEHUE CIICTYIOIIUX LeJIei:

1. OCBOCHHME 3HAHMU O COBPEMEHHOW €CTECTBEHHOHAyYHOM KapTHHE
MHUpa U METOJIaX €CTECTBEHHBIX HAayK; 3HAKOMCTBO C Haubojee BaXHbIMU
UJIeIMU U JOCTIKCHUSIMU €CTECTBO3HAHMUSI, OKAa3aBIIUMH OIPEACIISIONIee
BIIMSIHUE HA Pa3BUTUE TEXHUKH U TEXHOJIOTHUIA;

2. OBJAJCHUE YMEHUSIMU MPUMEHATh MOJYYEHHbIE 3HAHUSA IS
OOBSCHEHHS SIBJICHHM OKpYKAlOIIEro MHpa, BOCHPUITHS HHGPOPMAIUH
€CTECTBEHHOHAYYHOTO W  MPO(ECCHOHANBHO 3HAYUMOTO  COJIEpKAHUS;
Pa3BUTHE MHTEIUICKTYaJIbHBIX, TBOPUYECKUX CIIOCOOHOCTEH M KPUTHYECKOTO
MBIIUIEHUSI B XOJ€ MPOBEICHHUS MPOCTEHIINX WCCIEAOBAaHUN, aHAINA3a
SIBJICHHUM, BOCIIPUSATHS U MHTEPIPETALNHA €CTECTBEHHOHAYYHOU HH(OpMAIIUK;

3. BOCMHUTaHUE YOEXKJIEHHOCTH B BO3MOXXHOCTH MO3HAHUSI 3aKOHHOMN
MPUPOJBl W UCTOJIb30BAHMS JOCTUKEHUN €CTECTBEHHBIX HAYK JJISl Pa3BUTHUS
IUBUJIN3AIMY U TIOBBIIICHUS! KQU€CTBA KU3HMU;

4, MIPUMEHEHUE €CTECTBEHHOHAYYHBIX 3HAHUHN B TPOQECCUOHATLHON
NEATEIbHOCTH W IMOBCEOHEBHOW JKU3HU I oOecreueHust Oe30IacHOCTH
KUZHEACATEbHOCTH; TPAMOTHOTO MCIOJIb30BAHUSI COBPEMEHHBIX TEXHOJIOTH;
OXpaHbI 3JI0POBBS, OKPYKAIOIIEH CPEJIbI.

B mporpammy BKIIOYEHO coJep)kaHHWe, HANpaBJICHHOE Ha (HOPMHUPOBAHUE Y
CTYJICHTOB KOMIIETEHIINM, HEOOXOAUMBIX Jis KauecTBeHHOTO ocBoeHms OIIOIT CITO
Ha 0a3e OCHOBHOIO oOOIero oOpa3oBaHUS C TOJYYCHHEM CpEIHEro OoOIIero
o0pa3oBaHusl; MPOrpaMMbl MOATOTOBKH KBATU(HUIIMPOBAHHBIX PabOYMX, CIYXKAITUX

(ITIIKPC).
1.1 OBIIASA XAPAKTEPUCTUKA YUYEBHOM JUCIHHAITINHBI
«ECTECTBO3HAHHUE»
EcrecTBO3HaHne — Hayka O SBJICHHUSX W 3aKOHaX mnpupoiabl. CoBpeMEeHHOE

€CTECTBO3HAHME BKJIFOYAECT MHOKECTBO €CTECTBEHHOHAYUYHBIX OTPACIIEH, U3 KOTOPHIX
HauOosiee BaXHBIMU SIBIAIOTCS (u3uka, xumuss u Ouonorus. OHO OXBaThIBaeT
IIUPOKUNA CIIEKTP BOMPOCOB O PA3HOOOPA3HBIX CBOMCTBaX OOBEKTOB MPHUPOIHI,
KOTOPBIE MOKHO PACCMATPUBATh KaK €IMHOE LIEIIOE.

EcTtecTBeHHOHAyuUHbIE 3HAHUS, OCHOBAaHHBIC HAa HUX TEXHOJOTHU (DOPMUPYIOT
HOBBIN 00pa3 ku3HU. BrICOKOOOpPa30BaHHBIN YEIOBEK HE MOXKET JUCTAHIIMPOBATHCS
OoT (yHIaMEHTANbHBIX 3HAaHUN 00 OKPYKAIOIIEeM MHUpPE, HE PHUCKYS OKa3aThCs
OecioMOnTHBIM B MPOGECCUOHANBHOW JAesTeNnbHOCTU. JIt00oe mepcrneKTUBHOE
HalpaBJICHUE [IEATEIbHOCTH 4YEJIOBEKAa MPSIMO WM KOCBEHHO CBSI3aHO C HOBOWM



MaTepuaTbHOW 0a301 W HOBBIMHU TEXHOJIOTHSMU, U 3HAHUE UX €CTECTBEHHOHAYYHOU
CYIIHOCTH — 3aKOH yCIiexa.

EctecTBO3HaHMe — HeOTheMJIEMasi COCTABISIIONIAS KYJIbTYPBI: OIpPEACIss
MHUPOBO33pPEHUE YEJIOBEKa, OHO IMPOHUKAET W B TyMaHUTapHyl cdepy, U B
OOIIIECTBEHHYIO KU3HbD. PanronanbHbIiA €CTECTBEHHOHAYYHBIN METO/I,

c(hOpMHUPOBABIIIUICS B paMKax €CTECTBEHHBIX HayK, 00pa3yeT €CTeCTBEHHOHAYYHYIO
KapTUHY MUpa, HeKoe 00pa3Ho-(uiiocopckoe 06001IeHre HayYHbIX 3HaHUH. OCHOBY
€CTECTBO3HAHUS IMPEACTaBIseT PU3NKa — HayKa O MpUPOJE, u3ydaromias HanbOoee
BaXHbIC SIBJICHUS, 3aKOHBl W CBOWCTBa MaTepuanpbHOro ™upa. B  Qusuke
YCTaHABIMBAIOTCS  YHUBEPCAJIBHBIE  3aKOHBI, CIPABEJIMBOCTE  KOTOPBIX
MOATBEPKIAETCSA HE TOJBKO B 3€MHBIX YCIIOBHUSX U B OKOJIO3EMHBIX IIPOCTPAHCTBAX,
HO M BO Bcel BceneHHOM. B 3TOM 3akirodaercss OIMH W3 CYIIECTBEHHBIX IPU3HAKOB
¢u3uKy Kak (yHAAMEHTAIBHON HAyKH.

®duszuka 3aHMMaeT 0CcO00€ MECTO CpPEIu ECTECTBEHHBIX HAyK, MOITOMY €€
IIPUHATO CYUTATh JIMIEPOM €CTECTBO3HAHMS. ECTECTBO3HAHNE KaK HayKa O SBJICHUSIX
Y 3aKOHAX MPUPOBI BKIKOYAECT TAKKE OJHY U3 BAKHEHIINX OTPACIECH — XUMHUIO.

XrMHsI — HayKa O BEILECTBaxX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX, MPOLECCAX
IIpEe-BPAILECHUS], HCIIOJIb30BAHUH 3aKOHOB XMMHUHU B IPAKTHYECKOW JEATEIbHOCTH
JIIOJIEH, B CO3JJaHUU HOBBIX MaTEPHAJIOB.
buonorus — cocraBHasi 4acTh €CTECTBO3HAHMSA. JTO HAayKa O UBOM npupone. OHa
M3YyYaeT PacCTUTENbHBINA, )KUBOTHBIA MHUP M YEJIOBEKA, UCIOJb3ys KaKk COOCTBEHHbBIE
METO/Ibl, TAK U METOJIbl APYTHX HAayK, B YACTHOCTU (PU3MKH, XUMUHU U MATEMATUKHU:
HaOMIOACHUS, OKCIEPUMEHTBI, HCCIEJOBAaHUS C T[OMOINBI0 CBETOBOTO U
ANIEKTPOHHOTO MHKpPOCKOMa, OO0pabOTKy CTAaTUCTUYECKUX JAHHBIX METOJAMHU
MaTeMaTUYeCKOM CTAaTUCTUKUM U JAp. buosorus BbIABISET 3aKOHOMEPHOCTH,
MPUCYILME XKU3HU BO BCEX €€ NPOSBICHUAX, B TOM 4YHCIE€ OOMEH BEIECTB, POCT,
Pa3MHOXEHUE, HACIIEJCTBEHHOCTh, N3MEHYMBOCTD, dBOJIOLHIO U Ap. B TexHukyme,
peanzyrolieM o0pa3oBaTelIbHyI0 IpPOrpaMMy CpeaHero oOmiero oOpa3oBaHMs B
npenenax ocBoeHuss OIIOII CIIO na 06a3e ocHOBHOro o0mIero o0Opa3oBaHMs,
n3ydaercss umHTerpupoBanHas ydeOHas mucumrumHa OVY/I.11 «EcTtectBo3nanue»,
BKJIIOUAIOIIAsl TPU pasjiena, o0Jsiafatoniie OTHOCUTEIbHOW CaMOCTOSATEIbHOCTHIO U
LEJIIOCTHOCTBIO — «@Pusuka», «Xumus», «buomorus» — 4YTO HE Hapyllaer
MPUBBIYHYIO JIOTUKY €CTECTBEHHOHAYYHOTO 00pa3oBaHus CTyAeHTOB. [Ipu ocBoeHUH
npodeccun  43.01.06 «IIpoBOIHMK Ha KEIE3HOJOPOKHOM  TPAHCHOPTE»
€CTeCTBO3HaHHE u3y4aeTcsi Ha ©0a3zoBom ypoBHe @DI'OC cpennero oOmero
o0pa3oBaHUs C y4yeToM creuu(uku ocBamBaemMoi mpodeccu. ITO BBIPAXKAETCS B
coJiepKaHUM OOy4YeHHUsI, KOJUYECTBE YaCOB, BBIACIAEMbIX HAa M3YyUYECHHUE OTAEIIbHBIX
TEM MpOrpamMMbl, TIyOMHE WX OCBOEHHUs OOydYarolMMHUCA, O0ObEeME M XapaKTepe
MPaKTUYECKUX 3aHITHH, BHUAAX BHEAYJUTOPHOM CaMOCTOATENbHON  pabOThI
CTYJE€HTOB.

B mpomecce peanuzanmm copepkanus ydeOHou muctmrmuinael OV ]I11
«EcTecTBO3HaHHWE» 3HAUUMO u3yueHHe paszaena «Dusnka», KOTOPBIA BHOCHUT
CYLIECTBEHHBI BKJIaJ B CHCTEMYy 3HaHUH 00 OKpyKaroleM Mupe. IDTOT pasfieln
ABIIIETCS CHCTEMOOOPA3yIOUUM JUIsl JAPYTUX pas3fesioB yueOHOW IHCUUIUIMHBI,
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MOCKOJIBKY (DM3MYECKUE 3aKOHBI JIE)KAT B OCHOBE COJEPXKAHUS KypCOB XUMHUHU U
OMOJIOTHH.

[Ipu u3yuyeHun y4eOHOro MaTepualia Mo XUMHUHM U OHOJIOTMH II€IecCO00pa3HO
aKIIEHTUPOBATh BHUMAHWE O0YUYaIOIIMUXCs Ha KU3HEHHO BAXKHBIX 00BEKTaX MPUPOIbI
U OpraHu3Mme 4deioBeka. JTo ruapocdepa, atmochepa u Ouocdepa, KOTOpbIe
pPacCMaTpPUBAIOTCS C TOUYKU 3PEHHS XMMUYECKHUX COCTAaBOB M CBOMCTB, UX 3HAUCHMS
TUTSL SKU3HEJEATEIbHOCTH JIIOCH, 3TO COJEepKaHKe, OCBEIAOIIEe POJib BaKHEUIITUX
XUMUYECKUX DBJEMEHTOB B OpPraHW3Me€ 4YeJOBEKa, BOIPOCHI OXPaHbl 30POBBA,
PO IITAKTUKA 3a00JIEBAHUIA M BPEIHBIX TIPUBBIUCK, TTOCIICICTBUN H3MEHEHHUS CPEIIbI
oOUTaHUs YeIOBEKa JIJIsl YEIOBEUECKOW IMBUIU3AIUY.

3aMeTHOEe MECTO B COJCPKAHMHM yYEeOHOW IUCIUIUIMHBI 3aHUMAaeT Y4YeOHBIN
Marepuall, HE TOJIbKO (OPMUPYIOIIUM E€CTECTBEHHOHAYUYHYI0 KapTUHY MHUpa ¥y
CTYJICHTOB, HO M PAaCKPBIBAIOIIUN MPaKTUUECKOE 3HAYCHUE €CTECTBEHHOHAYUHBIX
3HAHUM BO Bcex cdepax >KU3HU COBPEMEHHOrO OOIIecTBa, B TOM YHCIE B
rymanuTapHoi cepe. B nenom yueonas nucumrummaa OY /.11 «EcrecTBO3HaHUEY, B
COJICp’)KaHUM KOTOPOMl BEAYIIMM KOMIIOHEHTOM SIBISIFOTCS HAy4dHbIE 3HAHUS H
Hay4HbIE METOIbI TIO3HAHUS, MTO3BOJISIET CPOPMHUPOBATH Y 00YUAIOIIUXCS 1IETOCTHYIO
€CTECTBEHHOHAYUYHYIO KapTUHY MUpPa, TPOOYAUTHh Y HUX SMOIMOHAIBHO-IIEHHOCTHOE
OTHOLIEHUE K M3y4aeMOMY MaTephally, TOTOBHOCTb K BBIOOpY JE€HCTBHIA
OTPE/ICICHHOW HANpaBJICHHOCTH, YMEHHE KPUTHUYECKH OLICHUBATH CBOU M YY¥KHE
NEVCTBUSA U MTOCTYIIKH.

NuterpupoBaHHoe  colepkaHue  y4yeOHOW  JUCIUIUIMHBI  TTO3BOJISIET
npenogaBaressM (GU3UKU, XUMUM U OUOJOTUU COBMECTHO OpPraHW30BaTh M3YUCHHE
€CTEeCTBO3HAHMSI, MCIOJB3Yysl MMEIOIIMECS 4YaCTHbIE METOJUKHU IMpernojaBaHus
npeamera. M3ydenue oOiieoOpa3zoBarenbHoi yueOHoOW auciumiauabel OY]I.11
«EcTecTBO3HaHME» 3aBepHIaeTcs MTOJBEICHUEM WUTOTOB B dopme
muddepeHIMpoBaHHOTO 3a4eTa B paMKaX MPOMEKYTOUHON aTTeCTAIMK CTYJCHTOB B
npoiiecce ocBoenust ocHoBHOW OIIOII CIIO ¢ monmydeHueMm cpemaHero oOIero
obpazosanus (ITTIKPC).

1.2 MECTO YUYEBHOM JJUCHOUIIJIMHBI B YYEFHOM ILVIAHE

VYueOnas gucuumummHa OV 11  «EctecTBo3Hanue» sBiserca y4yeOHBIM
IpeIMeToM MO0 BBIOOpY M3 00s3aTeNbHON NpeaMeTHON obmactu «EcTecTBeHHBIC
Hayku» ®I'OC cpeanero ob61ero oopa3zoBanus.

B Texnukyme, yuebnas nucuurimHa OY/[.11 «EcrecTBo3HaHue)» u3ydaercs B
obmeoopazoBarenbHoM 1uKiIe yuyeOHoro raHa OITOIT CITO na 6aze OCHOBHOIO
o01rero o0pa3oBaHus ¢ oJdydeHHEM cpearero obmiero oopazosanus ([TITIKPC).

B yuebupix mumanax [IIIKPC wmecto yuebnoit auctmmmmasl OVY].11
«EctecTBO3HaHuE» — B cocTaBe 0O0Ie00pa3oBaTENbHBIX YYEOHBIX AUCIUIUIMH TI0
BBIOOPY, GOpMHUPYEMBIX U3 00s13aTebHBIX MpeamMeTHhIx obnacteir I'OC cpennero
obmero obpaszoBanus, 1 npodeccuu 43.01.06 «IIpoBogHMK HA JKEIIE3HOAOPOKHOM
TPAHCTIOPTE».



1.3 PE3YJBTATHI OCBOEHUSA YYESEHOM JUCIIUILINHBI

OcBoenune coxepkanuss yueOHou gucummummabl OVY/[.11  «EctecTBo3HaHUE»
obecrieunBaeT TOCTUKEHUE CTYJEHTAMH CIICIYIOMNX Pe3yJabTaTOB:
JIUYHOCMHbBIX .

1.

2.

7.

YCTOMYMBBIN MHTEPEC K UCTOPHHM U JOCTHKEHUSIM B OOJACTH €CTECTBEHHBIX
HayK, YyBCTBO I'OPJIOCTH 32 POCCUMCKHE €CTECTBEHHbBIC HAYKH;

TOTOBHOCTh K IPOJODKEHUIO OOpa3oBaHUs, IMOBBIIICHUIO KBAIM(UKAIIUU B
n30paHHON TIPOo(ecCHOHATBEHON ACATENHPHOCTA C MCIOJB30BAaHUEM 3HAHUI B
00JIaCTH €CTECTBEHHBIX HAYK;

00BEKTUBHOE OCO3HAHHE 3HAUMMOCTH KOMIIETEHIIMI B 00JIACTH €CTECTBEHHBIX
HayK Ui 4YeJIOBEKa W OOIIECTBA, YMEHHE HCIIOJIB30BATh TEXHOJIOTHUYCCKHE
JNOCTHKEHUS B 001actT (GU3UKH, XUMHUHU, OHWOJIOTHU JUIsl TOBBIIICHUS
COOCTBEHHOI'O HMHTEJUICKTYaTbHOTO pa3BUTHS B BBEIOpAaHHOM
npodeCCUOHATILHON JIeATEIIbHOCTH;

yMEHHE IPOAHAIM3UPOBATh TEXHOTCHHBIC TOCIICJICTBHUS I OKpYKarolen
cpenabl, OBITOBOM M MPOU3BOJACTBECHHOM JICSITEIPHOCTH YEJIOBEKA;

TOTOBHOCTD CaMOCTOSTCIBEHO JIOOBIBATh HOBBIC JUIS cebs
€CTeCTBEHHOHAYYHBIC 3HAHUS C HCMOJb30BAHUEM JJII 3TOr0 JOCTYITHBIX
HMCTOYHUKOB MH(GOPMAIINH;

YMEHHUE YIPABIATH CBOCH ITO3HABATEIBbHOM JICSITEIBHOCTBIO, TPOBOJIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOTO WHTEJUICKTYaTbHOTO PA3BUTHS,

YMEHHE BBICTPAaWBAaTh KOHCTPYKTHUBHBIE B3aWMOOTHOIIEHUS B KOMAaHJAE IIO
pelieHnto oOIIKX 3a/1a4 B 00J1aCTH €CTECTBO3HAHMUS;

Memanpedmemnbtx:

1.

OBJIAJICHUEC YMCHHMSMH W HaBBIKAMHM pPa3IMUHBIX BHUJIOB IIO03HABATEIbLHOM
JCATCIIBHOCTH IS U3YYCHHUs Pa3HbIX CTOPOH OKPY)KAIOIIEr0 €CTeCTBEHHOTO
MHpA;

NPUMCHECHHE OCHOBHBIX METOJIOB IMO3HAHUS (HAONIOJEHUS, HAyYHOTO
DKCIIEPUMEHTA) I W3YYCHHUS PA3JIMYHBIX CTOPOH €CTECTBEHHOHAYYHOM
KapTHHBI MHUpPA, C KOTOPHIMH BO3HHMKACT HEOOXOIWMOCTHh CTaJKHUBATHCS B
npodeccruoHansHO cdepe;

YMEHHE OIPEACIATh LEIN W 3aJadu JIeATSIBHOCTH, BHIOUpATh CPEICTBA IS
WX IOCTHKEHUS Ha MPaKTHKE;

YMEHHE  HCIOJb30BaTh  Pa3IMYHbIC  WCTOYHMKH  JUIS  TOJYYCHHUS
CCTECTBCHHOHAYYHOW HWH(OpPMAIMK M OIEHUBAThL €€ JOCTOBEPHOCTH JIJIs
JOCTHKCHHMSI IIOCTABJICHHBIX 1IEJICH U 3a1ad4;

npeoMemHbIX:

1.

chOpMUPOBAHHOCTh  NPEACTaBIEHUM O  IIEJJOCTHOM  COBpPEMEHHOM
€CTECTBCHHOHAYYHOM KapTUHE MHpA, IPUPOJAE KaK €IWHOM LEIOCTHOM
CHCTEME, B3aUMOCBSI3U YeJIOBEKa, MPHUPOJbI U OOIIecTBa, MPOCTPAHCTBEHHO-
BpEMEHHBIX MaciTabax BcenenHoi;

BJIQJICHUE 3HAHUSMHU O HauOoyiee BaXKHBIX OTKPBITUSIX U JIOCTHXKEHHUSAX B
00JIaCTH €CTECTBO3HAHHUSA, MOBIMSABIIMX HA SBOJIOLUIO IPEACTABIECHUN O
IIPUPOJIE, HA PA3BUTHE TEXHUKU U TEXHOJIOTUU;



3. chOpMUPOBAHHOCTh YMEHHUSI MPUMEHITh €CTECTBEHHOHAYYHbIC 3HAHMS IS
OOBSCHEHHSI OKPYXKAIOIIUX SIBJICHUW, COXPAaHEHUs 3JI0pPOBbs, OOeCleyeHUs
0€30MacHOCTH KM3HEACSATENBHOCTH, OEpEeKHOr0 OTHOIICHUS K MPUPOJE,
pPAallMOHAIBHOTO ~ NPUPOJONOJIB30BAHUS, A TaKXKE  BBIIIOJHEHUS  POJIH
IPaMOTHOTO OTPEOUTENIS;

4. chopMHUPOBAHHOCTH MPEACTABICHUI 0 HAYYHOM METO/IE MO3HAHUS IPUPOJIBI U
CpPEACTBAaX W3y4YEHHs MEramMupa, MakKpoOMHUpa U MHUKPOMHpPA; BIAJCHUE
IIpUEMAaMU E€CTECTBEHHOHAYYHbBIX HAOJIIOJEHUM, OIBITOB, HCCIEHOBAaHUN H
OLICHKHU JJOCTOBEPHOCTH IOJTYYEHHBIX PE3YJIbTATOB;

5. BIIQJICHUE MOHATHMHBIM aNnaparoM ECTECTBEHHBIX HAyK, MO3BOJISIIOLIUM
MI0O3HAaBaThb MHp, Y4YAaCTBOBaTh B JUCKYCCHUSAX II0 €CTECTBEHHOHAYYHBIM
BOIIPOCAM, HCIOJIb30BaTh  pA3JIMYHbIE HCTOYHMKM HMHPOPMALHUHU IS
MOATOTOBKM COOCTBEHHBIX PabOT, KPUTUYECKHM OTHOCUTHCS K COOOIICHUSIM
CMU, coaeprkamM HayuyHYI0 HHPOPMALHUIO;

6. CdopmMHpOBaHHOCTP YMEHUN NOHHMMATh 3HAYMMOCTh €CTECTBEHHOHAYUHOTO
3HaHUA JUI1 KaXIOro 4YeJIOBEKAa HE3aBUCHUMO OT €ro npoQeccHOHalIbHON
JeSTEIbHOCTH, Pa3inyaTh (HakThl U OLIEHKH, CPABHUBATH OIIEHOYHBIE BBIBO/IBI,
BUJIETh UX CBSI3b C KPUTEPHUSIMH OLICHOK U CBSI3b KPUTEPUEB C ONPEIEICHHOM
CUCTEMOM LIECHHOCTEM.

CryneHT, OCBOMBIIMH 00pa30BaTEJbHYIO MPOTrpaMMy, JODKEH 00sajgaTh
cieAyrnmMu oommmMu komneteHusmu (aanee - OK):

OK 1. ITonnmaTh CyIIHOCTh ¥ COLMAJIBHYIO 3HAUMMOCTh Oyaymieil npodeccuu,
IIPOSIBIIATH K HEW YCTOMYMBBIN UHTEPEC.

OK 2. OpranHu3oBblBaTb COOCTBEHHYIO JAESTENBHOCTb, UCXOIS U3 ULEIU H
CIIOCOOOB €€ TIOCTUKEHUS, ONPEACICHHBIX PYKOBOJAUTEIIEM.

OK 3. AmnanuszupoBaTh pabouyr0 CHUTyalldl0, OCYIIECTBISATh TEKYIIUH W
UTOTOBBIA KOHTPOJIb, OLEHKY M KOPPEKIHIO COOCTBEHHOM NEATEIbHOCTH, HECTH
OTBETCTBEHHOCTb 3a PE3YJIbTAaThl CBOEH pabOTHI.

OK 4. OcymiecTBisaTh MOUCK MHPOpMALIUU, HE0OX0MUMON i 3G (HEKTUBHOTO
BBITIOJTHEHUSI PO ECCUOHANBHBIX 3a/1a4.

OK 5. Hcnonw3oBaTh MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH B
poeCCUOHATILHOM ESITEIIbHOCTH.

OK 6. Paborate B koMaHze, d((PEKTHBHO O0OIMATHCA C KOJIJIETaMH,
PYKOBOJICTBOM, KIIMEHTAMHU.

OK 7. IIpoBOauTh MEPONpPUATUS MO 3alIUTE MACCAKUPOB U PAOOTHUKOB B
Ype3BbIYANHBIX CUTYALUAX U NPEIyNpeKIaTh UX BOSHUKHOBEHUE.

OK 8. HMcnonHsATh BOMHCKYIO OOSI3aHHOCTb, B TOM YHCJE C NPUMEHEHHEM
MOJIYYeHHBIX PO(HECCUOHATBHBIX 3HAHUH (7151 FOHOIIIEH ).

2. COJJEP)KAHUE YYEFHOM JIUCITUITJIMHBI
CoruaabHO-9KOHOMUYECKUM PO uiIh MpodhecCuOHaTFHOTO 00pa30BaHuUs.
[Tpodeccun 43.01.06 «IIpoBOAHHK HA KEJIE3HOIOPOKHOM TPAHCIIOPTE
2.2 Xumus
OO0uas ¥ HeOPpraHMYeCcKas XuMMS.



Beeoenue
XHUMHUYECKasi KAPTUHA MUPA KaK COCTaBHAs YaCTh €CTECTBEHHOHAYUYHOW KapTHUHBI
mupa. Poib XuUMHM B JKU3HU COBpEMEHHOTo obOimiectBa. HoBelme nocCTHKEeHUS
XUMHYECKON HAyKW B IUJIAHE Pa3BUTUSA TEXHOJOTHUN: XUMHUYECKAs TEXHOJIOTHUA—
OMOTeXHOJIOTHsI—HaHOTeXHOoJorus. [I[puMeHenre 10CTUKEHUH COBPEMEHHON XUMUU
B TYMaHUTApHOU cdepe NeaTeIbHOCTH O0IIeCTBa.
OcHogHble nOHAMUA U 3AKOHbL XUMUU
[Ipenmer xumun. BemectBo. ATom. Mosekyna. XUMUYECKHI 37IeMeHT U (OpMBI ero
cyuectBoBaHus. [IpocThie U cI0KHBIE BellecTBa. AJJIOTPONUS U €€ MIPUYUHBI.
JHemoncmpauusn
Hab6op mozeneit aTOMOB ¥ MOJIEKYJI.
N3mepenne BemecTna.
OCHOBHBIE 3aKOHBI XUMUHU.
Macca aToOMOB ¥ MOJIEKYIL.
AToMHas eauHuna Macchl. OTHOCHUTENIbBHBIE aTOMHAsT W MOJIEKYJIIpHAsT MAaccChl.
KonuyecTBo BemecTna.
[TocrosinHass ABoraapo.
MossspHas Macca.
3akoH ABorajipo.
MoutsipHbIit 00BEM Ta30B.
PacdeTtsl o xumuyeckuM hopmynam.
3aKOH COXPAHEHUS MACCHI BELIECTBA.
Ilepuoouueckuii 3axkon u Ilepuoouueckas cucmema xumuueckux yniemenmog /1.
U. Menoeneesa
OtkpeiTue Ilepuonnueckoro 3akoHa. Ilepumogmueckas cucTeMa XHUMHUYECKHX
anemeHToB J[. . MengeneeBa kak rpadpuyeckoe ortoOpaxenue Ilepuoauueckoro
3akoHa. [leppoanyeckuid 3aKOH M CUCTEMa B CBETE€ YYEHHUS O CTPOCHUHU aToOMa.
3aKOHOMEpPHOCTH HW3MEHEHUS CTPOEHUS DJIEKTPOHHBIX O00O0JI0OYeK aTOMOB U
XUMUYECKUX CBOWCTB, OOpa3yeMbIX 3JIEMEHTAMH MPOCTHIX M CJIOXKHBIX BEIIECTB.
3nauenue Ilepuogumueckoro 3axkoHa u Ilepuoanyeckoil CUCTEMBI XUMHUYECKUX
anemeHToB JI. WM. MeHnneneeBa it pa3BUTUS HAYKU U IIOHUMAHUS XUMHYECKOU
KapTHHBI MUPA.
Jemoncmpauusn
Paznmuunbie Qopmel Ilepuonuueckoit cucremMbl XUMHUYECKHX 3yieMeHToB J[. W.
Menpeneena.
Cmpoenue geuwecmea
[Tpupona xumuyeckoil cBsi3u. KoBajieHTHAs CBSI3b: HEMOJISIPHAS U MOJISIPHAS.
Nonnas cBa3b. Katnonsl 1 annonsl. Metaimnueckas cBsizb. BogopoaHas cBs3b
B3auMOCBsI3p  KPUCTAUIMYECKUX PEHIETOK BEHIECTB C PA3JIMYHBIMU  THUIIAMHU
XUMHUYECKOU CBS3H.
Jemoncmpauusn
OOpa3sIiel BEMIECTB U MATEPUAJIOB C PA3IMYHBIMH TUITAMH XUMUYECKON CBSI3U.
Booa. Pacmeopui
Bona B mpupoze, ObITy, TEXHUKE U Ha TIPOU3BOICTBE. DU3HUECKUE M XUMUUYECKHE
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CBOMCTBa BOJBI. 3arps3HUTENM BOJBI M CHOCOOBI ounCTKH. JKecTkas Boma U ee

ymsirdeHue. OnpecHeHne BOAbl. ATperaTHble COCTOSIHUSL BOABI M €€ MEPEXOIbl U3

OJIHOTO arperaTHOTrO COCTOSIHUS B APYTOE€.

PacTBopeHne TBEpIbIX BEIIECTB M Tra30B. 3aBUCUMOCTh PACTBOPUMOCTH TBEPIIbIX

BEIIECTB U ra3oB OT TeMIepaTrypbl. MaccoBas J10Jisl BEIIECTBA B PACTBOPE Kak Crocod

BBIPAKEHUS COCTaBa pacTBOPA.

Hemoncmpayusn

®u3nvecKue CBOMCTBA BOJIbI: TOBEPXHOCTHOE HATSKEHHUE, CMAaUMBaHUE.

Xumuueckue peaxyuu

[loHsiTHE O XMMHUYECKOW peakuuu. TUIbl XUMHUYECKHX peakuuid. CKOpOCTh peakuuu

U (PaKTOphl, OT KOTOPHIX OHA 3aBUCHUT. TemnoBoil 3PPEeKT XUMUYECKOW pPEaKIIHH.

XUMHUYECKOE PABHOBECUE U CIIOCOOBI €70 CMEIICHUS.

Hemoncmpauuu

XHUMUYECKHUE PEAKIIUN C BBIICIICHUEM TEIUIOTHI.

OOpaTUMOCTh XUMUYECKUX PEAKIIH.

Ilpakmuueckue 3anamus

3aBUCUMOCTh  CKOPOCTH XMMHYECKOM pEaKIMh OT pa3Iu4yHbIX  (PaKToOpoB

(Temmeparypbl, KOHIIEHTPAIIUU BEIIECTB, ICUCTBUS KaTaau3aToOpOB).
Heopzanuueckue coedunenus

Knaccupukanuss HeopraHudecKMx coeJuHeHMH W uX cBoMcTrBa. OKCHUIBI,

KUCJIOTBI, OCHOBaHHUS, COJIM. XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

HEOPraHMYECKUX COCAMHEHUN B CBETE TEOPUHU IJICKTPOJIUTHUECKON IUCCOILMAIUU.

[Tonstue o rtugponmse comeid. Cpena BOAHBIX PACTBOPOB COJEH: KuUCTad,

HeWTpanbHas, menounas. Bonopoaueii nokasarens pH pactBopa.

MeTa/uibl U1 HEMETAJLIbI.

Mertamibl. O0mue puznueckre U XMMUYECKHUE CBOMCTBA METAIIOB, 00YCIOBICHHbBIE

CTPOCHUEM aTOMOB M KPUCTAIIJIOB U IMOJOKEHUEM METAIOB B AJIEKTPOXUMUUYECKOM

psany HanpspkeHuil. OOmme crocoObsl mosydeHuss MetauioB. CIIaBbl: YepHBIE U

nBeTHbie. Koppo3us MeTamioB W crmocoObl 3amuThl OoT Hee. Hemeramibl. OOmias

XapakTepUCTHKA TIJIaBHBIX MOATPYHI HEMETAIUIOB Ha MPUMEpPE TaJOrEHOB.

OKUCANTETbHO-BOCCTAHOBUTENIBHBIC CBOWCTBA HEMETAJUIOB. Baxuenmue

COEIMHEHUS METAJUIOB U HEMETAJVIOB B MPUPOJAE M XO3SIMCTBEHHOW NESITEIbHOCTH

YeJIoBeKa. 3allluTa OKPYXKAloleW Cpelbl OT 3arpsi3HEHUS] TSHKEIBIMU METajllaMu,

COEMHEHUAMU a30Ta, CEPBI, YIIIEpOa.

Hemoncmpauuu

B3auMozeiicTBue MeTamioB ¢ HeMeTaulaMu (LIMHKA C CEepOoM, alIFOMUHUS C HOJIOM),

pacTBOpaMU KUCJIOT U IIEJIOYECH.

['openue meTtamioB (IIMHKA, keje3a, MarHus) B KUCIOPO/IE.

BzaumopericTBue a30THOM U KOHIEHTPUPOBAHHOM CEPHOM KHCIIOT C MEJIBIO.

BoccranoBuTenbHbBIE CBOMCTBA METAJIIOB.

XUMHYECKHE CBOWCTBA COEAMHEHUN METAJLIIOB.

Ilpakmuueckue 3anamus

Peaxiiuu oOMeHa B BOJTHBIX PACTBOPAX AJIEKTPOIUTORB.

Omnpenenenue pH pactBopa coieid.
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Britecuenne xiopom Opoma u iioJ1a U3 pacTBOPOB UX COJIEH.
B3anMozeiicTBue METaIOB ¢ PACTBOPAMHU KUCJIOT U COJIEH.

OPI'AHUYECKASA XUMUA
Opzanuueckue coeOuneHus

OcCHOBHBIC MOHATHS OPraHMYECKOW XMMHHU U TEOPHUS] CTPOCHHUS] OPraHUYECKHUX
coenuHenuii. [lonsitue uzomepuu. Buapsl mzomepuu: CTpykTypHas (yrjiepoaHOIO
CKeJeTa, TOJIOKEHUsT KpaTHOW CBS3M WM (PYHKIMOHAJIBHOW  TPYIIIHI),
MPOCTpaHCTBEHHAs. MHOTOOOpa3rue OpraHun4ecKuX COSUHECHUM.
Yraesogoponawl. IlpenensHpie W HempeAenbHblE  yriieBogopoAbl. CTpoeHue
YIJIEBOAOPOAOB,  XapakTEpHblE  XUMUYECKHE  CBOWCTBA  YIVIEBOJIOPOJOB.
[IpeacraBuTenu yriaeBoAOPOAOB: METaH, 3THIIEH, alleTHieH, OeH3oi. llpumenenue
YTIEBOJAOPOJOB B OpraHM4eckoM cuHte3e. Peakuus nomumepusauumu. Hedtb, ras,
KaMEHHBIN YTOJIb — MPUPOJHBIE ICTOYHUKHU YIIIEBOJAOPOAOB.
Kucaopoacoaep:xammue opranndeckue BemecrBa. CriupTsl, KApOOHOBBIE KUCIOTHI
U CIOXHBIE HQUPBI: HUX CTPOCHUE U XapaKTEpHbIE XHWMHUYECKHUE CBOMCTBA.
[IpeacraBuTeny KHUCIOPOACOAEPKAINUX OPraHUYECKUX COECAMHEHHI: METUJIOBBIA H
STUJIOBBI COUPTHI, TIHIEPHH, YKCYCHas KuCIOTa. Mplla Kak COJIM BBICIIUX
KapOOHOBBIX KUCIOT. JKHUPBI KaK CIIOKHbBIE IPUPBHI.
VYTIIIeBOJBI: TIII0K03a, KpaxMall, HEJUII0JI03A.
A3o0Tcoaep:xkaiie OPpraHuvYecKue coeIuHeHusl. AMUHBI, aMUHOKHUCIIOTHI, OCJIKHU.
Crtpoenue u Ononorudeckas GyHKIus 0eaKoB. XUMHUECKUE CBOMCTBA OEIIKOB.
['eneTnueckas CBA3b MEXAY KJIaCCaMU OPTaHUYECKUX COCTMHEHUN.
Hemoncmpauuu
[lonyyenue sTuieHa M €ro B3aMMOJCIHCTBHME C PAaCTBOPOM IE€pMaHraHaTa KaJus,
OpOMHOI BOJIOH.
Peakiuust mosyd4eHus yKCyCHO-3TUIIOBOTO 3¢upa.
KauecTBeHHas peakuys Ha TJIMLEPUH.
[IBeTHBIE peakiuu OEIKOB.
Ilpakmuueckue 3anamusn
XHUMHYECKHUE CBOMCTBA YKCYCHOM KUCIIOTBI: B3aUMOJECHCTBUE C UHAUKATOPAMHU,
metamuiamu (Mg), ¢ ocHoBanusimu (Cu(OH)2) u ocaoBabiMU okcusiamu (CuO).
OO6patumast 1 HeOOpaTUMasi IeHaTyparus OCIKOB.
IlnacTtmacesl W BosiokHa. [loHstHe o 1lacTmaccax. TepMoOIUIaCTUYHBIE W
TEPMOpPEAKTUBHbIE TONUMEpPbl. OTHeNbHbIE NPEICTABUTETN CHUHTETUYECKUX H
MCKYCCTBEHHBIX MOJIMMEPOB: PEHOT0POPMATIBAETHAHBIE CMOJIbI, TOJIUBUHWIXIOPU,
tepson, wemrynoun. IloHsTue o0 XUMHYECKMX BOJIOKHAaX. HarypanbHsle,
CUHTETUYECKUE U UCKYCCTBEHHbIE BOJIOKHA. OTIIEIbHbIE MPEICTABUTEIN XUMHUUECKUX
BOJIOKOH: alleTaTHOE (TpHUALIETATHBIN LIEJK) U BUCKO3HOE BOJIOKHA, BUHUJIXJIOPUIHBIE
(XJIOpUH), TOJUHUTPWIbHBIE (HUTPOH), MOJUAMHUAHBIE (KalpoOH, HAaWIIOH),
oA (pupHEIE (JTaBCaH).
Jemoncmpauusn
Pa3nuunbie BUABI IJJACTMACC U BOJIOKOH.
Ilpakmuueckue 3anamus
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O3HAaKOMIIEHHE C CHHTETUYECKHUMH U UCKYCCTBEHHBIMH MOJIUMEPAMH.
OnpeneneHne pa3au4HbIX BUAOB XUMHUYECKUX BOJIOKOH.

Xumusa u Hcu3no
XVMHST M OpraHu3M 4YeloBeKa. XUMHYECKHME JJIEMEHTHl B OPraHHM3ME YeEJIOBEKA.
Oprannyeckre U HeopraHudeckue BemecTBa. OCHOBHbBIE KU3HEHHO HEOOXOIUMBIE
COEIMHEHMSI: OEJIKU, YIIIEBO/bI, )KUPbI, BATAMHUHBI. YTJIEBOJIbl — IJIaBHBIA UCTOYHUK
DHEPIruu opraHusma. Poib :KMpoOB B opraHu3Me. XOJECTEPUH U €T0 POJIb B 30POBbE
yenoBeka. MuHepandbHbIE BEIIECTBA B MPOIYKTaX MUTAHUS, MHILIEBbIE T00aBKH.
C6anancupoBanHoe nuTanue. Xumus B 0bITy. Boga. KauectBo Boabl. Moromue u
yucTsue cpeacTna. [IpaBuna 6e3onacHoi paboThl cO cpecTBaMHU OBITOBOM XUMUHU.

2.3 buosorus
Bbuonozus — cosokynnocmo nHayk o sncueoii npupooe. Memoovt HayuH020
NO3HAHUA 6 OUONIOZUU.
XKupas npupona Kak oOBEKT M3ydeHHs] OMOJIOTHU. MeETONbl UCCIIEeNOBaHUS >KUBOU
npuponabl B Ouonoruu. OmnpeneieHue >XU3HU (C NPUBICYEHHEM MaTepuana u3
pazzienoB GU3UKU U XUMHH). Y POBHHM OpPTraHU3aIUH )KU3HU.
Jlemoncmpavyuu
YPpOoBHU OpraHU3aLNM )KU3HH.
Metoabl NO3HAHUS JKUBOU IPUPOIBI.
Knemka
Ncropus n3ydenus kieTku. OCHOBHBIE MOJOKEHUS KIIETOYHOM Teopun. Knetka —
CTPYKTYPHO-(DYHKIIMOHAJIbHAS (3JIEMEHTapHAasl) eIuHULA XU3HU. CTpOEeHHE KIIETKH.
[IpokapHOThI U 3yKapUOThl — HU3LIME U BBICIINE KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE
CTPYKTYPHBIE KOMIIOHEHTHI KJIETKU 3yKapHoT. [IoBepXHOCTHBIM
annapar. CxeMmMaTU4HOE OMNHMCAaHUE >KUIKOCTHO-MO3aWYHOM MOJENU KIETOYHBIX
MeMOpaH. lluroriasma — BHYTpEHHSISI cpela KJIETKH, OpraHoOuAbl (OpraHesuibl).
Kierounoe sapo. @yHKUMA sSApa: XpaHEHHWE, BOCIPOM3BENCHHE U Iepenada
HACJICJICTBEHHOW WHGOPMAIUN, PETYISIUsS XWMHUYECKOW AaKTUBHOCTH KJIETKH.
Crpykrypa u GyHKIUU XPOMOCOM. AYTOCOMBI U NOJIOBbIE XPOMOCOMBI.
MarepuajibHOE €IMHCTBO OKPYXAIOIIEr0 MHpPAa M XUMHUYECKUH COCTaB IKUBBIX
OpraHu3MoB. buoisiornueckoe 3Ha4Y€HUE XMMHUYECKHX 3JIEMEHTOB. Heopranmueckue
BEIIECTBA B COCTaBe KIETKH. Poib BOABI Kak pacTBOPUTENS M OCHOBHOIO
KOMIIOHEHTa BHYTPEHHEW Cpelibl OpraHu3MoB. Heopranmyeckre MOHbBI. YTJIIEBOAbI U
munuasl B kietke. CTpykTypa v Ouonorudyeckue (pyHKIUM O€TKOB. AMHUHOKHUCIIOTHI
— MoHOMepbI 0enkoB. CTpoeHHE HYKJIEOTHUJOB U CTPYKTypa MOJIMHYKICOTHUIHBIX
ueneir JJHK u PHK, AT®. Bupycol u Oakrepuodaru. Heknerounoe crpoenwue,
KU3HEHHBIM LUK W €ro 3aBUCUMOCTb OT KJIETOYHBIX (opM xku3HHU. Bupycer —
BO30yauTenM HMHGEKIIMOHHBIX 3a00JIeBaHUM;, TMOHATHE OO0 OHKOBUpYycaX. Bupyc
ummyHoaeduiuta yenoeka (BUY). Ilpodunaxkruka BUY-unbexmm.
JHemoncmpayuu
CrtpoeHue MoJeKyIbl Oenka.
Crpoenne monexynst JTHK.
CrpoeHue KIETKH.
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CtpoeHue KIETOK MPOKAPUOT U SYKAPHUOT.
Ctpoenue Bupyca.
Ilpakmuueckue 3anamusn
Hab6nronenue KiIeTok pacTeHuid U AKUBOTHBIX M0JI MUKPOCKOIIOM Ha TOTOBBIX MUKPO-
npenaparax U Ux OomrCcaHue.
CpaBHEHHE CTPOCHHUS KIETOK PACTEHUN U KUBOTHBIX.

Opzanuszm
Opranusm — eauHoe 1enoe. MHOrooopasue opraHnu3MoB.
OOMeH BeIEeCTBOM U DHEPTHUEH ¢ OKPYKAIOIICH Cpeloil Kak HeoOXO0IUMOe yCIIOBUE
CYIIIECTBOBAHMS KUBBIX cUCTEM. CIIOCOOHOCTH K CAMOBOCTIPOM3BEACHUIO — OJHA U3
OCHOBHBIX OCOOCHHOCTEH JKMBBIX OpPraHU3MOB. JleleHHe KJIETKH — OCHOBa pOCTAa,
pa3BUTHUS U PA3MHOKEHUSI OpraHn3MOB. becnonioe pasMHoxkenue. [1omoBou nporuecc
¥ TI0JIOBOE pa3MHOKeHHE. OII0I0TBOPEHHE, €r0 Onoorndeckoe 3uadeHue. [lonstue
00  uHAMBUIyallbHOM  (OHTOTE€He3), ASMOpPHOHAILHOM  (I3MOpUOreHe3)
MOCTAMOPUOHAIBHOM pa3BUTUU. MHAMBUIyanbHOE pa3BUTHE 4YEJIOBEKAa M €ro
BO3MOXKHBbIE HapymieHus. OOmme TmpeACTaBiICHUS O HACJIEICTBEHHOCTH W
M3MEHYMBOCTU. [ eHeTHyeckas TEPMHHOJOTHUS M CHUMBOJHMKA. 3aKOHOMEPHOCTU
HacienoBanus. HacrienoBaHue mpu3HAKoB y 4YenoBeKka. I[loJOBbIE XPOMOCOMBI.
CuerieHHOE ¢ TMOJOM HacjenoBaHue. HacnencrTBeHHble OOJE3HHM YENOBEKa, X
npuurHbl U npoduinakTka. CoBpeMEHHbIE NPENICTABICHUS O TE€HE M TEeHOME.
['eHeTndeckne  3aKOHOMEPHOCTH  W3MeH4YMBOCTH.  Kiaccudukamus — dopm
M3MEHYMBOCTH. BiusHUe MyTareHOB Ha OpraHuW3M dYenoBeka. [Ipeamer, 3amaun w
METOJbl CENEKUMU. [ eHeTHuecKre 3aKOHOMEpPHOCTH cenekuuu. Yuenne H. U.
BaBunoBa o meHTpax MHOrooOpasus W TPOUCXOXKICHUS KYJIbTYpHBIX PacTCHHM.
buorexHomorus, ee JOCTKEHUS, TEPCIICKTUBBI PA3BUTHSI.
Hemoncmpauuu
OOMeH BelecTB U MPEBPAIlCHUE SHEPTUU B KIIETKE.
Jlenenue KiIeTku (MUATO3, MEi103).
Crioco6b1 6ecrosoro pa3sMHOKEHHUS.
On101I0TBOPEHUE Y PACTEHUN U KUBOTHBIX.
NunuBuyaibHOE pa3BUTHE OpPTaHU3Ma.
HacnenctBenusie 00Jie3HU YeTOBEKA.
Bnusane ankoronusma, HAPKOMaHUU, KYpEHUST Ha HACJIEICTBEHHOCTbD.
Myranumu.
MonudukanoHHas U3MEHYHBOCTD.
L{leHTpBI MHOTOOOPA3Ms ¥ TIPOUCXOKICHHUS KYIbTYPHBIX PACTCHUH.
HckyccTBeHHBINH OTOOD.
Uccnenosanus B 001acTi OMOTEXHOJIOTHH.
Ilpakmuueckue 3auamus
Pemenune aneMeHTapHBIX TEHETUYECKUX 3a71a4.
AHanm3 ¥ OIeHKa STUYECKUX aCTIEKTOB Pa3BUTHS HEKOTOPBIX UCCIICTOBAHUIA B
OMOTEXHOJIOTHH.
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Buo

OBOJIIOLIMOHHAs TEOpUs U €€ POojb B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
Hay4yHOU KapTuHBI Mupa. Bup, ero kputepuu. [lomynsius kak CTpyKTypHasi €IUHUIA
BUJa ¥ 3BoJonu. CUHTETHYECKasi TEOpUs IBOJIIONUH. [[BUKYIIIME CHIIBI 3BOJIOLMH
B COOTBETCTBHM C cHuHTeTHueckoid Teopued spomouuun (CTD). I'enermyeckue
3aKOHOMEPHOCTH 3BOJIIOIIMOHHOTO TTpoliecca.
PesynbraTel 3Bomonuu. CoxpaHeHre MHOrooOpas3usi BUJIOB Kak OCHOBA YCTOMYMBOIO
pa3Butusi 6mocepsl. [Ipuunnbl BeIMHpaHHUs BUAOB. buonorumueckuii mporpecc u
OMOJIOTUYECKHI perpecc.
['MnoTe3bl MPOUCXOXKACHHS KU3HU. Y CII0)KHEHUE KUBBIX OPTaHU3MOB Ha 3eMJIe B
IIPOLIECCE HBOJIIOLMHU. AHTPONOreHe3 M €ro 3aKOHOMEpPHOCTH. JlokazarenbcTBa
pPOJICTBA YENOBEKAa C MIICKOMUTAIOIIUMH >KMBOTHBIMH. DKOJOTHYECKHE (HaKTOPHI
aHTPOTIOTEHE3a: YCIOXKHEHHE TIOMYJIAIMOHHOW CTPYKTYpPHl BHUAQ, H3TOTOBIICHUE
Opynui Tpyda, MEpexoA OT pacTUTEIbHOTO K CMENIAHHOMY THUIy HHUTAaHMS,
UCIOJIb30BaHue OrHs. [1osiBlIeHHE MBICIIUTENBHOM AESITENLHOCTUA U YWICHOPA3AE€IbHON
peuu. [IpoucxoxieHne 4eao0BeuecKux pac.
Jlemoncmpayuu
Kpurepun Bua.
[Tonynsuust — CTPYKTypHasi €IMHUIIA BUIA, €AUHUIA YBOJIIOIIUH.
JIBMOKYILME CUJIBI HBOJIIOLIUU.
Bo3HMKHOBEHHE 1 MHOTO00pa3ue NprucrnocoOJeHU y OPraHu3MOB.
Penkue u ricuesaromue BUIBbL.
JIBMKyIME CHJIbI aHTPOIIOTEHE3A.
[IpoucxoxaeHne 4enoBeka U 4eJI0BEUECKUX pac.
Ilpakmuueckue 3anamus
Onucanue ocoOeit Buaa o Mop(osIoruueckoMy KpUuTepuio.
AHanu3 1 OLIeHKa Pa3InYHbIX TUIIOTE3 IPOUCXOKICHUS KU3HU.
AHanu3 1 OLIEHKa Pa3InYHbIX TUIIOTE3 IPOUCXOKICHUS YEIOBEKA.

IKocucmembol
[Ipenmer u 3amauM 3KOJIOTUU: Y4eHHE 00 3KOJOTMYecKuX (aKTopax, yuyeHue O
coo0IIecTBax OpraHu3MoB, ydeHwe o Ouocdhepe. Ikomormyeckue (HaKTOpHI,
O0COOEHHOCTH MX BO3/ACUCTBUS. DKOJOrMyeckas xapaktepuctuka Bunaa. [lonstue o0
HKOJIOTMYECKUX cucTteMax. Llenu nmurtanus, Tpoguueckue ypoBHU. bruoreoreHos kak
sKocHucTeMa. buolieHo3 u OMOTON Kak KOMIIOHEHTHhI OuoreorieHo3a. buocdepa —
riobanbHas skocucrema. Yuenue B. WM. Bepnaackoro o 6mocdepe. Posb kuBbIX
opraHu3sMoB B Ouocdepe. buomacca. buonornueckuif KpyroBopor (Ha MpUMEpE
KpyroBopota yriepona). OCHOBHbIE HaIlpaBJICHUS BO3ACHCTBHs 4YEIOBEKa Ha
ouochepy. Tpanchopmaiusi €CTECTBEHHBIX IKOJOTHUECKUX cUCTeM. OCOOEHHOCTH
arpodKOCHUCTEM (arpoIleHO30B).
JHemoncmpayuu
DkoJjoruueckre (PakTopsl U UX BIUSHUE Ha OPTaHU3MBI.
Me:XBUI0BbIE OTHOLICHHUS: TAPA3UTU3M, XUIIHUYECTBO, KOHKYPEHIIHS, CHMOHO3.
SpycHOCTh PacTUTENBHOTO COOOIIECTBA.
Kpyrosopot yraepoaa B 6uocdepe.
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3anoBeIHUKY U 3aKa3HUKHU Poccuu.

Ilpakmuueckue 3anamusn

CocTraBieHne cxeM Nepeauy BEIECTB U SHEpruu (Lenel MUTaHus).

CpaBHuUTENIbHAS XapaKTEPUCTUKA PUPOIHBIX 3KOCUCTEM M arpO3IKOCUCTEM CBOEH
MECTHOCTH.

Pemenue skonoruueckux 3ajau.

AHanu3 1 OleHKa NOCIEACTBUNA COOCTBEHHOM IEATENBHOCTH B OKPY KaIOILEH Cpejie,
rJ100aTBHBIX KOJOTHYECKUX MPOOJIEM U MyTEH UX pPelIeHusI.

IKcKypcuu

Ce3oHHBIE  M3MEHEHHMS B  mpupoje  (OKPECTHOCTH  MpodeCcCHOHATBHOU
00pa3oBaTEIbHON OpPraHU3alINN ).

EcTecTBEHHbIE M HCKYCCTBEHHBIE 3KOCHUCTEMBI (OKPECTHOCTH NpOo(dhecCHOHATBHOM
00pa3oBaTEIbHON OpraHU3alIiN ).
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3. Pexomenayembie TeMbl pedepaToB (I0KJIaA0B ), HHAUBUAYAJIbHBIX MIPOEKTOB
buoJsorus

1. Knerounast Teopusi CTpoeHHs oOpraHuzMoB. Mcropuss U COBpeMEHHOE

COCTOSIHHE.

HacneacrBennas undopmaius u nepejiaya ee U3 OKOJICHUS B MIOKOJICHUE.

JlpamaTtruecKkue CTpaHUIIbl B UCTOPUU PA3BUTHSI T€HETUKH.

VYcnexu COBpeMEHHON TeHETUKU B MEUIIMHE U 3[IPaBOOXPAHEHUH.

Hcropus pa3Butrs 3BOIIONMOHHBIX uiaen 1o Y./lapsuna.

«Cucrema npupoas K.JIunHes u ee 3HaueHue A1 pa3BUTUS OUOJIOTUU.

CoBpeMeHHBbIE NPEICTABIECHUS O MEXAaHU3MaX U 3aKOHOMEPHOCTSIX 3BOJIFOLIMH.

CoBpeMeHHBIE IPEJICTABIIEHUS O 3apOKJICHUN KU3HU. PaccMoTpeHune n orieHKa

Pa3IMYHBIX THUIOTE3 MPOUCXOKACHUS

CoBpeMeHHBIN dTall pa3BUTHUSA YeaoBeyecTBa. Yemopeueckne pacsl. OnacHOCTh

pacusma.

10.Bo3neiicTBue 4YenoBeka Ha MPHUPOAY Ha pa3IMYHBIX JTanax pa3BUTHS
YeJI0BEYECKOro 00IIECTBa.

11.BausiHue okpy Karouieil cpeibl U €€ 3arpsi3HEHUs] Ha pa3BUTHE OPraHU3MOB.

12.BausiHue KypeHus, ynoTpeOJeHHs! alKorojisi U HApKOTHUKOB POJUTENSIMU Ha
AMOpPHUOHATILHOE Pa3BUTHE peOeHKA.

13.Butamunsl, (hepMEHTHI, TOPMOHBI U UX POJIb B opranuzMe. Hapyuienus npu ux
HENOCTAaTKE U U30BITKE.

14 .TlpuunHbBI U TPaHUIBl YCTOMYUBOCTH OMOC(HEPHI K BO3IEUCTBUIO AEATEIbHOCTH
JIIOJIEN.

15.buoneHo3bl  (3KOCUCTEMBI) PpPa3HOTO YPOBHS M HX CONOJYMHEHHOCTh B
ro0anbHOM SKOcucTeMe — Ouocdepe.

16.BunoBoe W 9KONOTHMUYECKOE pa3HOoOOpazue OHOIIeHO3a Kak OCHOBa €ro
YCTOMYUBOCTH.

17. TIloBbilieHHMe  MPOAYKTHUBHOCTH  (OTOCHMHTE3a B HMCKYCCTBEHHBIX
JKOJIOTUYECKUX CUCTEMAX.

18.PaznuuHbple SKOJOrMYECKHE NHPaMUAbl M COOTHOLIEHUS OPraHu3MOB Ha
KaXJI0W UX CTYIICHH.

19.11lytn moOBBIMICEHUS OUOJIOTHYECKON MPOIYKTUBHOCTH B HMCKYCCTBEHHBIX
KOCUCTEMAX.

20.Ponp mpaBUTENbCTBEHHBIX M OOLIECTBEHHBIX 3KOJOTMYECKUX OpraHU3alMi B
COBPEMEHHBIX PA3BUTHIX CTPaHaX.

21.PanioHanbHOE HMCIOJIB30BAaHUE M OXpaHa HEBO300HOBISIEMBIX MPUPOIHBIX
pecypcoB (Ha KOHKPETHBIX TPUMEPAX).

22.0mnacHOCTh TJIOOQIBHBIX HapylieHuit B Ouocdepe. O30HOBBIE «IBIPHI»,
KHUCIJIOTHBIE JIOKU, CMOTH U UX MPEAOTBpALIECHUE.

23.DK0JIOTHYECKUE KPU3HUCHI U IKOJIOTHYecKue karactpodnl. [IpenoTBpamenue nx
BO3HUKHOBEHHUS.

LN kWD

©

XumMus

1. buotexHosorus u reHHas UHXeHepus — TexHosnoruu XXI Beka.
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N

HaHoTexHOnorns Kak TNPUOPUTETHOE HAMPABICHUE PA3BUTHUS HAYKA U

npou3BojacTBa B Poccurickon Penepanuu.

CoBpeMeHHbIE METO/IbI 00e33apasKUBaHUS BOJIbI.

AJIOTpOIHS METAJIJIOB.

Kuznp u gesareabHocTs . 1. Menaeneena.

«Ilepuoanueckomy 3aKOHY OyiyIiee He TPO3UT Pa3pyILICHUEM. .. »

Cuntes 114-ro anemenTa — TpuyM@d pocCUicKuX (HHU3UKOB-SACPIIUKOB.

N3oTomer Botopoaa.

. Mcnonb3oBaHKe paIuOAKTUBHBIX U30TOMOB B TEXHUUECKUX IEIAX.

10 PeHTreHoBCKOE U3ITyYEeHHE U €r0 UCIIOIb30BaHUE B TEXHUKE U MEIULIMHE.

11.11na3Ma — 4eTBEPTOE COCTOSIHUE BEIIECTRA.

12. AmopdHbie BelecTBa B MPUPOJIE, TEXHUKE, OBITY.

13.0xpana  okpykaromeid  cpeasl  OT  XUMHYECKOTO  3arpsi3HEHUS.
KonuyecTBeHHBIE XapaKTEPUCTUKHU 3arpsi3HEHUS OKPYKAIOMIEH Cpeibl.

14.TIpumeHeHne TBEPI0ro U razoo0pasHoro okcuaa yriaepoaa (IV).

15.3ammura 030HOBOTO 3KpaHa OT XMMHUYECKOTO 3arpsi3HEHUS.

16.'pyboaucniepcHble CHUCTEMbI, HX KJIacCU(PUKALMSI U HCIOJIb30BAHUE B
po(heCCUOHATILHON e TENIbHOCTH.

17.KocMmeTuueckue reiu.

18.[lpumeHeHre CycieH3ui U AMYJIbCUI B CTPOUTEIILCTBE.

19.MuHnepaibl ¥ TOpHBIE TOPOABI KaK OCHOBA JTUTOC(HEPHI.

20.PacTBOpBI BOKpYT Hac. TUIIBI pacTBOPOB.

21.Bopa kak peareHT U cpeja sl XUMUYECKOTO TpoIiecca.

22.Ku3nub u nesrenbHOCTh C. AppeHuyca.

23.Bknag OTEYECTBEHHBIX YUYEHBIX B Pa3BUTHE TEOPUHU DIIECKTPOJUTHUECKON
JUCCOLIMAINH.

24.Y cTpaHeHue KECTKOCTH BOJIbI Ha MPOMBIIIJICHHBIX TMTPEANPUATUSIX.

25.CepHast KUCJIO0Ta — «XJIe0 XUMHUUECKOU MTPOMBIIIUICHHOCTIY.

26.Vcnonp30BaHie MUHEPAIBHBIX KHUCIOT Ha MPEINPHUSATUSAX Pa3IAYHOTO
npodus.

27.OKcHuIpl ¥ COJTM KaK CTPOUTEIIbHBIC MaTePHAIIHI.

28.Uctopus rurca.

29.1ToBapeHHas coJIb KaKk XUMUYECKOE ChIPhE.

30.MHorosukuii kapOOHAT KaJdblUs: B MPUPOJIE, B TPOMBIIIUIEHHOCTH, B OBITY.

31.Peakuuu ropeHusi Ha IPOU3BOJICTBE U B OBITY.

32.BupTyanibHoe MOJEIMPOBAHNE XUMUYECKUX MPOLECCOB.

33.27eKTpoau3 pacTBOPOB IEKTPOJIUTOB.

34.21eKTpoIu3 paciiaBoB JICKTPOJIUTOB.

35.IIpakTrueckoe IPUMEHEHUE AIEKTPOIN3A: paduHHpOBaHUE,
raJIbBaHOTIACTHKA, TAJIbBAHOCTETH.

36.WcTopus momyyeHus: ¥ MPOU3BOICTBA ATIOMUHHUSL.

37.2MEeKTPOTUTHIECKOE MOTyUeHNUEe U paUHUPOBAHUE MEIH.

38.Ku3nb u gesrenpHocTs I'. J[9BH.

©®ONDUIA W
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39.Ponp MeTauioB B HMCTOpPUM 4YeNOBeYeCKOW nmBHiIn3auuu. Mctopus
OTEUECTBEHHOM  dYepHOW MeTamypruu. COBpEMEHHOE METaJLTypruiyecKoe
IPOU3BOJICTBO.

40.McTopusi 0OTeYECTBEHHOM 1IBETHOM METAJLTypruu. Posib MeTaioB U CIUIaBOB B
HAy4YHO-TEXHUYECKOM IpOrpecce.

41.Koppo3us METAIJIOB U CIIOCOOBI 3alUTHI OT KOPPO3HUHU.

42.VlnepTHbIE WU 6J1aropoIHbIE Ta3bl.

43.Poxaromue coii — rajoreHsbl.

44 Victopusi LIBEACKON CIIUYKHU.

45.Ucropurs BOZHUKHOBEHUS U Pa3BUTHsI OPraHUYECKOW XHUMHUHU.

46.Ku3nb u nestensHOCTh A. M. byTieposa.

47.BuTanusm U ero Kpax.

48.Ponb OTEYECTBEHHBIX YYEHBIX B CTAHOBICHHH W PAa3BUTHH MHPOBOU
OpPraHUYECKON XUMUH.

49.CoBpeMeHHbIE MIPEJICTABICHHS O TEOPUH XUMHUUECKOIO CTPOEHHUS.

50.0xonmornyeckue acreKkTbl UCIOIb30BAaHUS YITIEBOAOPOIHOTO ChIPbSL.

51.OKOHOMHUYECKHE  aCMEKThl  MEXAYHapOAHOIO  COTpyJIHHUYECTBA IO
UCIIOJIb30BAaHUIO YIJIEBOJOPOIHOTO ChIPHSL.

52.UcTtopusi OTKpPBITUS U pa3pabOTKHU ra30BbIX U HE(QTAHBIX MECTOPOXKIACHUU B
Poccuiickon @enepanmm.

53.XuMHus yriaeBoJOPOAHOTO CHIPhS I MOSI OyayIasi mpogeccus.

54.YT111eB0I0pOIHOE TOIIMBO, €r0 BUJIbl U Ha3HAYCHUE.

55.CuHTeTHYECKNE KayUyKH: UCTOPHUSI, MHOTOOOpA3ue U MEePCIEKTUBBI.

56.Pe3nHOTEXHUYECKOE TPOU3BOACTBO M €r0 pPOJb B HAYyYHO-TEXHUYECKOM
mporpecce.

57.CBapo4HO€e MPOU3BOACTBO U POJIb XMMHUHU YTIEBOIOPOIOB B HEM.

58.Hepts wm ee  TpaHCHIOPTHPOBKA Kak OCHOBAa  B3aMMOBBITOJIHOTO
MEXIYHAPOJHOTO COTPYAHHYECTBA.
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4. CTPYKTYPA U COJEP)KAHHUE YUYEBHOM JIUCITUITIINHBI
4.1. O0bem yueOHOI TUCHHUIUINHBI U BUAbI y4e0HOH padoThl

(o4HOE oTHEIEHHE)

Buj yueOHoi padoThI

O0BeM yacoB

XUMUA

MakcumasibHasi ydeOHasi Harpy3ka (Bcero)

66

O0s3aTesIbHAsE Ay IMTOPHAs yueOHas1 Harpy3Ka (Bcero)

44

B TOM 4HUCJIC:

MPAKTUYCCKUC 3aHATUSA

KOHTPOJIbHBIE pabOTHI

KypcoBas paboTa (MpoeKT) (eciii MPeayCMOTPEHO)

CamocrosiTesibHas padoTa odyuyaroierocs (Bcero)

22

B TOM 4HUCJIC:

camocrosiTenbHas paboTa Haa KypcoBoil paboroil (mpoektom) (ecimu
MIPEAYCMOTPEHO)

CocraBjicHUE TMpe3eHTAIUI
CocraBiieHue KpocCBOPI0B
CocraBjcHHE TECTOB
CocraBiieHne cXeM- KOHCIIEKTOB
JlomarHsis paboTa (pemnieHue 3a1ayq)
Pedepar

ATTecTalys o TUCIHUIUIMHE

NOTEBROIN

A3

BUOJIOI'Us

MakcumajibHas yyeOHasi HATPy3Ka (Bcero)

51

O0s3aTeIbHAs Ay IMTOPHAsA yuyeOHas HArpy3Ka (Bcero)

34

B TOM YHCIJIC:

MPAKTUYCCKUC 3aHATUS

11

KOHTPOJIbHBIE paOOTHI

KypcoBasi paboTta (IIpoekT) (eciau mpeayCMOTPEHO)

CamocrosiTesibHas padoTa o0y4yawierocs (Bcero)

17

B TOM YHCIJIC:

camMocCTosiTeNIbHas paboTa Haj KypcoBoi paboToil (mpoekToM) (eciu
MPEAYCMOTPEHO)

CocraBieHue Mnpe3eHTalui
CocraBneHue KpoccBOpPI0B
CocraBieHune TeCTOB
CocraBneHune cxem- KOHCIIEKTOB
JomarHss paboTa (perieHue 3a1a4)
Pedepar
OKCKypcun
ATTecTanus 1o JUCIUTUTNHE

P NWWWWN

/3
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5. Temarnuyeckmii muiad ydeoHoi qucuumiiuabl OY /. 11 «EcrecTBO3HAHME» 10 NOATOTOBKE KBAJIM(PHUIMPOBAHHBIX
padouux u cay:kamux npodeccun 43.01.06 «IIpoBogHUK HA JKeJIE3HOAOPOKHOM TPAHCIIOPTE» (0OYHOE OT/HAeJIeHHE)

MakcumaJjibHast Cam. Kosm4ecTBO ayJUTOPHBIX YaCOB
HaumeHoBaHue pa3jiesioB H Harpy3Ka padorta
TeM CTyJIeHTa, (Mac) | CTy/eHTa Bcero Teoperu- IIpakTnyeckmne/nadboparopHbie
(1ac) yecKue 3aHATHSA
3aHATHA
XUMus
1.BBenenue 3 1 2 2 -
2.00mast 1 HeOpraHu4YecKas 33 11 21 16 5
XUMMUS
2.1.0OcHOBHBIC TIOHATHUSA U 45 15 5 9 i
3aKOHbBI XUMUU
2.2.Ilepuonnyecknii 3aK0H U
[Tepuonnueckas cucrema 3 1 5 5 i
XUMHUYECKHX 3JIEMEHTOB
JA.N.Menneneena.
2.3.CtpoeHue BelecTBa. 4.5 1.5 3 3 -
2.4.Bona. PactBopsl. 4.5 1.5 3 3 -
2.5. XumMmn4ueckue peakuuu 6 2 3 2 1
2.6.Knaccudukanus
HEOPraHMYECKUX COECUHEHUN 6 2 5 2 3
Y UX CBOICTBA
2.7.Mertaibl 1 HEMETAIJIbI 4.5 1.5 3 2 1
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3.0pranuyeckasi XuMHUs 30 10 21 17

3.1.0cHOBHBIE TOHATHSI

OpPraHUYECKON XUMHH B TEOPHS 3 1 5 2

CTPOCHHS OPTaHUYECKUX

COETUHEHUN

3.2.Y11eBoaopoasl U ux 6 5 4 4

MIPUPOIHBIE HCTOYHUKH

3.3. Kucnopoacoaep:xaiue

OpraHUYECKUE 6 2 4 4

COEIUHEHNS

3.4. AzoTrcoaepxaniue 3 1 4 2

OpraHUYECKUE COCTMHCHUSI.

3.5. [InacTMacchl ¥ BOJIOKHA 4 2

3.5. XumMmud u )Ku3Hb 6 2 3 3

Hroro 66 22 44 35
BNOJIOI'UA

buonorus — coBOKYMHOCTh

HayK O )KMBOW NPUPOJIE. 45 15 3 3

MeTo1pI HayYHOTO TTO3HAHUS B ' '

Onosoruu

Knerka 12 4 8 6

Opraamsm 12 4 8 6

Bupg 10,5 3,5 7 4

DKOCUCTEMBI 12 4 8 4
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Hroro

51

17

34

23

11

Hroro

117

39

78

58

20
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6. XAPAKTEPUCTUKA OCHOBHBIX BUIOB YUEBHOM

AEATEJBHOCTU CTYAEHTOB

Conep:kanue o0yueHust

XapakTepHCcTHKA OCHOBHBIX BH/IOB [1eATEJIbHOCTH CTYAECHTOB
(Ha ypoBHe y4eOHBIX AelCTBHI)

XUMUA

Bsenenue

PackpelTue BKJIaja XWMHYECKOW KapTHHBI MHpa B E€IUHYIO
€CTECTBCHHOHAYYHYIO KapTUHY MuUpa. XapaKTEpPUCTUKA XUMHH
KaK [TPOU3BOIUTEIILHON CHIIBI O0IIECTBA

BakHeiinime XxuMHu4uecKue
HOHATUA

YMeHue [aTh ONpENENIEHHE M ONEpUPOBATH  CIEAYIOLIUMHU
XUMUYECKUMHM  HOHATHSMM:  «BELIECTBO»,  «XMMHYECKHM
AIIEMEHT», «aTOM», «MOJIEKYJIa», «OTHOCUTEJIbHbIE aTOMHas M
MOJIEKYJISIPHAst MAacChl», «HOH», «AJUIOTPOIUS», «U30TOIBI»,
«XUMHYECKas CBSI3bY, «QIEKTPOOTPHULIATEILHOCTD,
«BAJICHTHOCTbY», «CTENEHb OKHUCICHUS», «MOJIb», «MOJISpHas
Maccay, «MOJIApHBIM 00beM ra3000pa3HbIX BEIIECTBY», «BELIECTBA
MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS», «PacTBOPBI»,

QJICKTPOJIUT u HEOJICKTPOJIUT», QJICKTPOJIUTHYICCKAA
Jucconruanusy, «OKHUCIUTCIIb U BOCCTAHOBUTCIIb», KOKHCICHHUEC U
BOCCTAaHOBJICHHUC), «CKOPOCTHb XAMHYECKON pe€aKuuu»,

«XMMHYECKOE PABHOBECUEY, «YTJIEPOIHBIN CKENET»,
«(yHKIIMOHAIbHAS TPYIIIa», KU30MEPUSI»

OCHOBHBIE 3aKOHBI
XUMHNU

@opMyIHpOBaHUE 3aKOHOB COXPAHEHHMS MAacChl BEUIECTB U
IIOCTOSIHCTBA COCTaBa BEIIECTB. YCTAaHOBJIICHHE IPUYUHHO-
CJIE/ICTBEHHOM CBA3M MEXKIY COJEpKAaHUEM OTHUX 3aKOHOB U
HalMCaHUEeM XHMHUYECKUX QopMmyal U ypaBHeHui. PackpeiTue
¢u3mueckoro cmeicia cuMBOJIMKM Ileprnonnyeckoil TabmuIb!
xumuuecknx saemeHToB Jl. M. MenyeneeBa (HOMEpOB AJIEMEHTa,
nepuoJsia, TPYMIbl) W YCTAaHOBJIEHHE NPUYMHHO-CIEICTBEHHOM
CBA3U MCKAY CTPOCHHUEM aTOMa U 3aKOHOMCPHOCTAMH U3MCHCHU A
CBOWCTB 2JIEMEHTOB U 00pa30BaHHBIX UMM BEIIECTB B NepUOJaX U
rpyIInax.

XapakTepHUCTUKA 2JIEMEHTOB MaJIbIX IEPUOAOB 10 UX MOJIOKEHHUIO
B [Iepnoanueckoii cucreme /I. 1. MenneneeBa

OCHOBHBIE TEOPUH
XUMHHN

VYcTaHOBIEHHE 3aBHCUMOCTH CBOMCTB XHMMHMYECKHX BEIIECTB OT
CTPOCHMSI aTOMOB OOpa3yIOIMX HX XUMHUYECKHUX JJIEMEHTOB.
XapakTepucTHKa BaXXHEUIIMX THUIIOB XUMHUYECKUX CBS3E€M U
OTHOCHUTEJIBHOCTH 5TOM THHonoruu. OObICHEHHE 3aBHCUMOCTU
CBOWCTB BEIIECTB OT UX COCTABAa U CTPOCHHS KPHUCTAJUIMYECKUX
pemieTok. POpMYyJIHPOBAHUE OCHOBHBIX TOJOKEHUH TEOpUH
ANEKTPOJIUTUYECKON IUCCOLUMALMM U XapaKTEPUCTUKA B CBETE
9TOM TEOPUU CBOWCTB OCHOBHBIX KJIACCOB HEOPTraHMYECKUX
COCIUHEHMI.

@opMyJUPOBAHNE OCHOBHBIX MOJOKEHUNA TEOPUU XHUMHUYECKOTO
CTPOEHUS OPraHUYECKUX COEAUHEHHM M XapaKTEPUCTUKA B CBETE
ATOM TEOPHH CBOMCTB BAXKHEWIINX IPEICTABUTEIEH OCHOBHBIX
KJIACCOB OPraHUYECKUX COCIMHEHUN

Baxueiinue BeriecTsa
M MaTepHaIbl

XapakTepucTHKa CTPOEHHS aTOMOB M KPUCTANIOB W Ha 3TOU
OCHOBE — 00X (U3NYECKUX M XUMHUYECKUX CBOMCTB METAIIJIOB
W HEMETa/UIOB. XapaKTEepPUCTHKA COCTaBa, CTPOCHUS, CBOMCTB,
IOJIyYUEHUS] W IPUMEHEHHWE  BAXHEWIIMX  HEMETAJUIOB.




XapakTepucTuka COCTaBa, CTPOCHUS ©  OOIIMX  CBOWCTB
BOXHEHMIINX KJIACCOB HEOPraHMYECKUX coeAuHEeHuH. OnucaHue
COCTaBa M CBOMCTB Ba)XHEHMILIMX MpEICTaBUTENCH OpPraHUYECKUX
COCIMHEHUI: METaHOJa M STaHOJA, CIOXKHBIX 3(HUPOB, KHUPOB,
MBLI, KAPOOHOBBIX KHUCIOT (YKCYCHOM KHCIIOTBI), MOHOCAXapHJI0B
(TIrI0KO3BI), AUCAaXapUAOB (caxapo3bl), MOJUCAXAPUIOB (KpaxMasa
U 1EJUTI0J03bl), aMHUHOKHUCIOT, OEJIKOB, HWCKYCCTBEHHBIX H
CUHTETHUYECKUX MOJIUMEPOB

XUMHAYECKUAH SI3BIK
U CUMBOJIHKA

Hcnonp3oBanue B y4eOHON U MPOPECCHOHANBHON NESTEIbHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIMKHU.

HaspiBaHue W3y4eHHBIX BELIECTB MO TPUBUAIBHOW WM
MEXIYHAPOJAHOW HOMEHKJIAType M OTPaKEHHE COCTaBa 3THUX
COEIMHEHUH C MOMOIIBI0 XUMHUUECKUX (POpMYIL.

OTpakeHHME XHWMHUYECKHX IPOILIECCOB C TOMOIIBIO YpaBHEHUU
XUMHUYECKUX peaKiui

XUMHYECKUE PEaKIun

OO0ObsicHEHHE CYLHOCTH XUMHUYECKUX MPOIIECCOB.
Knaccugukaius XuMHUeCKuX peakluii o pa3IuyHbIM
IIpU3HaKaM

XUMHUYECKHN IKCTIEPUMEHT

Breimonnenue XUMHNYCCKOI'O OKCIICPUMCHTA B IIOJIHOM
COOTBETCTBUH C ITpaBHUJIaMH TCXHHUKHU 0€30ITaCHOCTH.
Ha6n}0neHHe, (bHKCPIpOBaHI/Ie n OIMINCaHUC PpE3yIbTAaTOB
IMPOBCACHHOI'O SKCIICPUMCHTA

Xumuueckasi uHGopManus

[TpoBenenue CaMOCTOSITEJILHOTO IIOUCKA XUMHUYECKOH
uH(pOpMallMd C HCIOJIb30BAHUEM  PA3JIUYHBIX HCTOYHHUKOB
(HayyHO-TIONYJISIPHBIX M3JAaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB  MHTepHera);  UCHOJB30BaHUE  KOMIIBIOTEPHBIX
TEXHOJIOTUH 11 00pa®OTKM M mepefayd  XUMHYECKOM
MH(OpMaIlMU U €€ MPEICTaBICHMs] B pa3IN4HbIX (hopMax

[TpoduibHoe
npodeccuoHaibHO
3HaYMMOe
coziepkaHne

OOBsicCHEHHE XMMUYECKUX SIBIICHHH, MPOMCXOJAIIUX B MPUPOJE,
OBITY U Ha IPOU3BOJICTBE.

CobmtofeHne mpaBUil 3KOJIOTMYECKH TPAMOTHOTO IOBEJCHUS B
OKpyXarolien  cpene. OneHnka  BAMSHUSA ~ XUMHYECKOTO
3arpsA3HEHUs] OKpY)Kalolled cpeabpl Ha OpraHu3M 4YeloBeKa U
Ipyrue xuBble opraHusmsbl. CoOirojieHue npaBuil 0€30MacHOro
oOpalieHuss ¢ TOPHYMMU W  TOKCHUYHBIMH  BEIECTBaMH,
1a60paTOPHBIM 000py/T0BaHUEM. Kpurnueckas OIICHKA
JIOCTOBEPHOCTH XMMMYECKOH HH(POpPMALMHU, MOCTYyMaoLeH u3
Pa3HBIX NCTOYHUKOB

BHOJIOI'UA

buonorust — coBOKyIHOCTH
HAyK O )KHBOU IIPUPOJIE.
MerTo/1b1 Hay4HOTO
MO3HAHHUs B OMOJIOTUHI

3HAKOMCTBO C 0ObEKTaMH U3ydeHHsI OMOJIOTHH.

BeisiBienne ponu Ouonoruu B (HOPMUPOBAHMU COBPEMEHHOM
€CTECTBEHHOHAay4YHOM  KAPTUHBl MHpa W  IPaKTHYECKOU
JIEATEIbHOCTH JIFOACH

Kierka

3HAKOMCTBO C KJIETOYHOH TEOpUEH CTPOEHHS OpPraHU3MOB.
[TonyuyeHne  mpencTaBiI€HHST O  POJM  OPraHUYECKUX H
HEOPraHUUYECKUX BEILECTB B KIIETKE.

3HaHME CTPOEHHUS KJIETOK MO pe3ylibTaTaM paboThl CO CBETOBHIM
MHUKPOCKOIIOM. YMEHHME OIUCHIBaTh MHKpPOIpENnaparbl KIETOK
pacTeHui. YMEHHE CpaBHHBAThb CTPOEHHUE KIIETOK PAacTEeHUM H
YKUBOTHBIX 110 TOTOBBIM MUKpPOIIpENapaTam

Opranusm

3HaHUE OCHOBHBIX CIOCOOOB Pa3MHOXEHUS OPTaHW3MOB, CTaJIUN




OHTOrEHEe3a Ha PUMEepE YEIOBEKA.

3HaHUE TNPUYMH, BBI3BIBAIOIIMX HAPYIICHUS B  Pa3BUTUHU
OpraHU3MOB. YMeHnune M10JIb30BATHCS TE€HETUYECKON
TEPMHHOJIOTUEA W CUMBOJIMKOM,  pelarb  MPOCTEHIINE
reHeTUYeCcKue 3a1aun. 3HaHhe 0COOEHHOCTEW HacJeICTBEHHOU U
HEHACJICJICTBCHHOW M3MEHYMBOCTH M HUX OMOJIOTUYECKOW POJH B
SBOJIFOLIMN KUBOTO

Bun

YMeHne aHanM3UpoBaTh M OLEHUBATh PA3IUYHBIC THUIOTE3BI
MIPOUCXOXKICHUS KU3HU Ha 3emiie.

YMeHue TMpoBOAWUTH OINHCAaHWE OCO0e OAHOTO BHUAA IIO
Moponoruueckomy Kpurepuio. Pa3Butie crnocoOHOCTEH SICHO U
TOYHO M3JaraTb CBOM MBICIH, JOIMYECKH OOOCHOBBIBATH CBOIO
TOYKY 3pEHHsS, BOCHPUHMMATh M aHaJU3UPOBATh MHEHUS
co0OeceIHUKOB, ITPU3HABasi IPABO APYroro 4yejaoBeKa Ha

MHOE MHEHHE. YMEHHE J0Ka3blBaThb POACTBO 4YEJIOBEKAa H
MJIEKOIUTAIONINX, OOITHOCTh M PABEHCTBO YEJIOBEYECKHUX Pac

OKOCHUCTEMEI

3HaHHE OCHOBHBIX JIKOJIOTUYECKUX (PaKTOPOB M WX BIUSHHUS Ha
OpTraHHU3MBlI. 3HaHUE OTIMYUTEILHBIX IMPU3HAKOB MCKYCCTBCHHBIX
coobimiectB — arposkocucteM. [lomyuenue mnpencraBieHHs O
CXeM€ DJKOCHUCTeMBI Ha mpuMepe Ouocdepsl. JlemoHcTpanus
YMEHHsI TIOCTAHOBKM IeJNeld JEeATENbHOCTH, IJIAHUPOBAHUE
coOCTBEHHOM ACATCIIBHOCTH JI1  JOCTHMIKCHHA OCTaBJICHHBIX
Henel, MpeaBUACHUS BO3MOXKHBIX PE3yJIbTaTOB ITHX JEHUCTBUH,
opraHu3alvi CAMOKOHTPOJIA U OLICHKHU IMOJTYYCHHBIX PE3YJIbTATOB.
OOyyeHune CcOONIOIGHUIO TMpaBWJI TOBEIACHHUS B MPUPOJIE,
OEpe)XHOMY  OTHONIICHHIO K  OWOJIOTHYECKUM  OOBEeKTaM
(pacTeHHsIM U KUBOTHBIM M UX COOOIIECTBAM) U UX OXpaHe




.YYEBHO-METOANYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME
MPOI'PAMMBI YYEBHOM JTUCIHUATIINHBI
«ECTECTBO3HAHMUE»

OcBoenue mnporpammbl yueOHOM mucuumiimael OVY]I.11 «EctecTBo3HaHuEe»
npearnosiaraeT HaJu4uue B TEXHUKYME, peallu3ylolieM 00pa3oBaTeIbHYIO IPOrpaMMy
cpeaHero oo6mero o6OpazoBanus B mpeaenax ocBoeHuss OIIOII CIIO nHa 6ase
OCHOBHOTO 00mero oOpa3oBaHus, YYCOHBIX KAOMHETOB MO (U3HKE, XHUMHH,
OMOJIOTHH, B KOTOPBIX HWMEETCS BO3MOXKHOCTh 00€CIEeUnTh CBOOOMHBIA JOCTYN B
NHTepHeT BO BpeMsl y4eOHOTO 3aHSTHS W B MEPUOJ BHEYYEOHOH IEATEIHHOCTH
00yyJaroImmxcs.

B cocra kabuHera 10 XWUMHHM, OWOJOTHM BXOJIUT JA0OpATOpUS C
nabopaHTCKoM KoMHaTou. [lomenienne kabuHeTa XUMHUKA U OMOJIOTUH YIO0BJIETBOPSIET
TpeboBaHusiM CaHUTAPHO-IMUIEMUOJIOTHYECKUX TMpaBuil U HopMaTuBOB (CanlluH
2.4.2 Ne 178-02) .

B kabunerax mMmeercs MyJIbTUMEIUNHOE OOOpYyAOBaHHE, IOCPEIACTBOM
KOTOpPOTO  YYaCTHHUKH 00pa3oBaTelbHOrO Mpolecca MOryT IPOCMaTpUBaTh
BU3yaJIbHYI0O ~ HMH(QOpMalMI0 1O  MpeaMeraM  CO3/laBaTh  IMpPE3CHTAIlHH,
BUJIeOMATepHalibl U T. T. B cocTtaB y4eOHO-METOAMYECKOTO U MaTepHUAIIbHO-
TEXHUYECKOTO obOecrnedyeHus mporpamMmbl  yueOHoM  aucuurummabl OV /.11
«EcTtecTBO3HaHue)» yacTh 2 «buonorus» m 9yactb 3 « XUMUS» BXOIIT:

- HarJIAIHble TOocoOMsl (KOMIUIEKTHl y4€OHBIX TaOJul, IJIaKaToOB, MOPTPETHI
BBIJIAIOIINXCS YUCHBIX B 00JIACTH €CTECTBO3HAHUSA U T. 11.);

- “HGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE CPEJICTBA;

- DKpaHHO-3BYKOBBIE MOCOOUS;

- TEXHUYECKHUE CPEJICTBA OOYyUCHUS;

- JE€MOHCTpAIlMOHHOE 000py/I0oBaHHE (OOIIEr0 Ha3HAYEHUS M TEMaTUYECKHE
HaOOpHI);

- OMOIMOTEYHBIN (HOHI.



8.0cHOBHBIC HCTOYHUKHU M JIUTEpPaTypa
Pexomenayemas iureparypa
XUMUA
s npenooasamens

O®enepanbublii 3akoH  oT 29.11.2012 Ne 273-®3 «0O6 oOpa3zoBaHuud B
Poccuiickoit ®@enepanun». [lpukaz MunHucTtepcTBa oOpa3zoBaHuss U Hayku PD ot
17.05.2012 Ne 413 «O06 yrBepxkaeHUn GeaepaibHOIO TOCYAapCTBEHHOIO
00pa30BaTEIBLHOIO CTAHAAPTA CPEHETO (MIOTHOT0) OOIIEro 0Opa30BaAHUS.

[Tpukaz MunucrepctBa oOpazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHuu wu3MeHeHuil B Ilpukaz MunucrepcTBa oOpa3oBanus u Hayku PO or
17.05.2012 No 413 “O06 yrBepkaeHUU (PeAepaTbHOTO TIOCYIapCTBEHHOIO
00pa3oBaTEILHOIO CTAHAAPTA CPEHETrO (MOJHOT0) 0011Iero 00pa3oBaHUS ».

[Tucemo JlemapraMeHTa TOCYIapCTBEHHOW TOJUTUKH B cdepe MOArOTOBKH
pabouux xkagpoB u JIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHanuu MO OpraHU3alMK TOJTYYEHHUs CPEIHEro OOIIero oOpa3oBaHUs B
mpejesiax OCBOEHHUs 00pa3oBaTENIbHBIX IMPOTPAMM CPEIHET0 MPOodecCHOHATBHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHUS C Y4EeTOM TpeOOBaHUM
benepalibHBIX TOCYJapCTBEHHBIX O0pa30BaTEIbHBIX CTAHAAPTOB M MOJy4aeMOM
npodeccuu WIK CHEIUaIbHOCTH CPEIHEr0 MPO(HECCHOHATBLHOTO 00pa30BaAHUS.

- T'abpuensu O.C. Xumusa nana npodeccuit U CHEUATBHOCTEH TEXHUYECKOTO
npodwrst: yaeonuk / O.C. I'abpuensia, U.I'. OctpoymoB. — 6-¢ m3md., crep. — M.:
N3 parensckuit ueHTp «Akanemus», 2013. — 256 c.

- T'a6puensu O.C., OctpoymoB WU.I'., Cnagkor C.A., Jopodeea H.M.; mox pexn. O.C.
["abpuensna. M. : U3parenbckuit ieHTp «Akamemus», 2013.

- ['abpuensu O.C., JIpicoBa I'.I'. Xumust B TecTax, 3aj1a4yax M ynpaKHEHUAX: yaeOHOe
nmocodue s YYPEeKICHUH CpenHero mpodeccHoHanbHOTO o0pa3oBaHus- M.:
N3narenbckuii eHTp «Akagemus» , 2014.- 224 c.

s cmyoenmos
- I'abpuensn O.C. Xumus st npodeccuil U CrnenuaibHOCTEH TEXHUYECKOTO
npoduns: yueOnuk / O.C. I'abpuensn, U.I'. OctpoymoB. — 6-¢ uzad., crep. — M.:
N3 parensckuil ueHTp «Akanemus», 2013. — 256 c.

T'abpuensn O. C., Ocmpoymos HU. I'., Ocmpoymosa E. E. u Op. Xumus s
npodeccuii U CHeruanbHOCTEH €CTECTBEHHOHAYYHOTO MpOoduisi: y4eOHUK JJI CTY.
yapexaeHuit cpen. npod. oopazoBanus. — M., 2014.

Tabpuensn  O. C., Ocmpoymos H. I. Xumus s npodeccuit  u
CHEIUATBbHOCTEH  COIMATbHO-DKOHOMUYECKOTO W TYMAaHUTApPHOTO  MPOQHUIICH:
y4eOHUK Al CTyA. yUpekaeHuil cpen. mpod. obpazoBanus. — M., 2014.



Epoxun FO. M. Xumus: 3agaunm W ynpaXHEHUs: y4ued. mocoOue sl CTy/I.
yapexJIeHu cpen. mpod. odbpazoanus. — M., 2014.
HuTepHeT-pecypcehl
- T'abpuensan O.C. Xumus i npodeccuili ¥ CrnenuaibHOCTeH TEXHUYECKOTO
npoduisa: yueonuk / O.C. TI'abpuensn, U.I'. OctpoymoB. — 6-e uzn., crep. — M.:
N3narenbckuil neHTp «Akanemus», 2013. — 256 c.
http://docplayer.ru/41334012-Himiya-0-s-gabrielyan-i-g-ostroumov-dlya-
professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-
obrazovanie.html

Tabpuensn O. C.,Ocmpoymos U. I'., Cnaokos C. A.,Jlopogheesa H. M. TlpakTukym:
yueb. mocobue st CTyA. yupexjaeHud cpen. npod. obOpazoBanusi. — M., 2014.
https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-
redakciey-o0-s-gabrielyana.html

Epoxun FO. M., Kosanesa M. b. Xumus i npodeccuit u  crnenuaabHOCTEH
TEXHUYECKOTO M €CTECTBEHHOHAyYHOro Impoduien: y4eOHMK ISl CTYI.
YUPEKICHUI cpe. pod. obpazoBanuss. — M., 2014,
https://drive.google.com/file/d/0BztrnwGUsJBRakdwbW5xVmIzQ3M/view

Epoxun FO. M. Xumus: 3agaud W yropaxHeHus: yuyeO. mnocolOue sl CTY/I.
yupexaeHuil cpen. npod. odpazosanus. — M., 2014.
https://drive.google.com/file/d/0Bztrn wGUsIBRNKNURXVBSVpiZ0k/view

www.alhimikov.net (O6pa3zoBaTenbHbIN CAUT JUTS IIKOJLHUKOB).

http://www.chem.msu.su/rus/elibrary/ (3nekrpoHHast OuOIUOTEKA IO XUMHUH )

http://chemistry-chemists.com/ (31eKTpOHHBIH KypHaT « XUMUKH B XHMUSD» )

http://www.hemi.nsu.ru/ (OcHoBbl xumun. IHTEpHET-y4eOHUK)

http://hemi.wallst.ru/ (OGpa3oBaTeNbHbINA CANT 15 IIKOJIBHUKOB M CTYICHTOB)

http://www.consultant.ru/document/cons_doc LAW 140174/ ( ®enepaibHbIi 3aKOH
o1 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumy )

http://base.garant.ru/70188902/ ( Ilpuka3 Munoopuayku Poccun ot 17.05.2012 Ne
413 «O0 yTBepkaeHun (peneparbHOTrO rocyIapCTBEHHOTO 00pa30BaTEILHOTO
CTaHAapTa CpeaHEro (IOTHOT0) 00IIero 00pa3oBaHUs )

http://base.garant.ru/70866626/ ( Ilpukas Munoopuayku Poccun ot 29.12.2014 Ne
1645 «O BHecennn uzmenenuii B [lpuka3z MunucrepctBa 00pa3oBaHusi 1 HAyKU
Poccuiickoit @eneparun ot 17.05.2012 Ne 413 “O6 yTBepkaeHuu peaepanbHOro



http://docplayer.ru/41334012-Himiya-o-s-gabrielyan-i-g-ostroumov-dlya-professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-obrazovanie.html
http://docplayer.ru/41334012-Himiya-o-s-gabrielyan-i-g-ostroumov-dlya-professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-obrazovanie.html
http://docplayer.ru/41334012-Himiya-o-s-gabrielyan-i-g-ostroumov-dlya-professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-obrazovanie.html
https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-redakciey-o-s-gabrielyana.html
https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-redakciey-o-s-gabrielyana.html
https://drive.google.com/file/d/0BztrnwGUsJBRakdwbW5xVmIzQ3M/view
https://drive.google.com/file/d/0BztrnwGUsJBRNkNuRXVBSVpiZ0k/view
http://www.alhimikov.net/
http://www.chem.msu.su/rus/elibrary/
http://chemistry-chemists.com/
http://www.hemi.nsu.ru/
http://hemi.wallst.ru/
http://www.consultant.ru/document/cons_doc_LAW_140174/
http://base.garant.ru/70188902/
http://base.garant.ru/70866626/

roCyIapCTBEHHOI0 00pa30BaTEeIbHOTO CTAHApTa CPEIHETO (TIOTHOTO) OOIIEro
oOpazoBaHUs» )

http://www.consultant.ru/cons/cgi/online.cgi?req=doc&ts=716565437008686073183
842202&cacheid=0E5B4858F2689B739322AF896D207084&mode=splus&base=L
AW&n=178285&rmd=0.47311589198167914#06465699224871486 (ITucrmo
JlemapTamMeHTa rocyJapcTBEHHOM MOJUTUKU B cpepe MOArOTOBKU paboyux KajpoB U
JI1O Muno6puayku Poccuun ot 17.03.2015 Ne 06-259 «PexkoMeHnnanuu mo
OpraHu3alluy MOTYYEHUsI CPEHETO 00IIero o0pa3oBaHus B Mpeenax OCBOCHUS
00pa3oBaTeNbHBIX MIPOTPaMM CpeIHETO MPOPECCHOHAIBHOIO 00pa3oBaHus Ha Oa3e
OCHOBHOTO 00111eT0 00pa30BaHus ¢ y4eTOM TpeboBaHuM (peaepaibHBIX
rocyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJIy4aeMOM MPOPECCUuu WK
CIEUUAIBHOCTH CPEIHETO TPOPECCUOHATIEHOTO 00pa30BaHUS» )

OcHOBHBbIE HCTOYHHKH U JIUTEpPaTypa
Pexomenayemasi iureparypa
BUOJIOTUSA
s cmyoenmos
- benses /K., Homwuy I'M., Kysneyosa JI.H. u Op. buonorus (6a30Bbiii
ypoBeHb). 10 knacc. —M., 2014.
- KonecuukoB C.1. O6mas 6uosnorus : yueoHoe nocooue / C.1. KonecHukos. —
3-e wm3g., mepepab., m gom. — M. :KHOPVYC, 2015.-288c. — (Cpennee
npodeccuoHabHOE 00pa30BaHue).

s npenooasamens

denepanbHbIi 3aK0H 0T 29.12.2012 No273-D3 «O06 ob6pazoBanuu B Poccutickoit
Oenepanum».

[Ipukaz Munobpuayku Poccunm ot 17.05.2012 Ne 413 «OO0 yTBepKIaeHUH
(dhenepaabHOrO roCy1apCTBEHHOTO 00Pa30BaTEILHOTO CTaHAapTa CPEIHETO (ITOJTHOTO)
o01iero oOpa3oBaHUs.

[Ipukaz MunoOpHnayku Poccum ot 29.12.2014 No 1645 «O BHeceHuu
n3meHenuit B [Ipuka3z MunucrepctBa oOpazoBanus 1 Hayku Poccuiickoit @enepanuu
or 17.05.2012 Ne 413 *“O6 yrBepxkaeHun (eaepalbHOrO0 TOCYAAPCTBEHHOIO
00pa3oBaTEIBLHOIO CTaHAApTa CPeHEro (MOJIHOT0) 00IIIero

00pa3oBaHus».

[Tucemo JlemapramMeHTa TOCYIApCTBEHHOM TOJUTUKH B cdepe MOArOTOBKH
pabounx kaapoB u JIIO Munobpnayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganuu MO OpraHU3AlMK TOJTYYEHHUS CPEIHEr0 O0IIero oOpa3oBaHUS B
mpejenax OCBOSHHUs 00pa3oBaTENbHBIX MPOTrpaMM CPEIHEro MPOQPECCHOHAIBHOTO
oOpa3zoBanusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUS C Yy4eTOM TpeOOBaHMUIA
(denepaibHBIX TOCYIapCTBEHHBIX OO0pa30BaTEIbHBIX CTAHIAPTOB U TOJydaeMOU
podeCCuu WK CIEeNUATLHOCTH CPETHEr0 MPOPECCUOHAIBHOTO 00pa30BaHU.

- Konecankor C.M. O6mas 6uonorus : yueoHoe mocooue / C.1. KonecHukoB. —
3-¢ wu3a.,, mnepepab., u gomn. — M. KHOPVYC, 2015.-288c. — (Cpennee
npodeccuoHalibHOE 00pa30BaHMUE).



MamonTtoB C.I'.,.3axapoB b.B.O6mias Ouomoruss [DneKTpOHHBIN pecypc]:
yueOHuk.-M.:Knopyc,2017.-323c (Cpennee mnpodeccroHaabHOe
obpazoBanue) https://www.book.ru/book/921444/view/2

HNuTepHeT-pecypcehbl

bemses J.K., Hemmmmn I''M., Kysnenoa JIL.H. u nap. buomorus (6a3oBbrit
ypoBeHs). 10-11 knacc. —M., 2014.

https://drive.google.com/file/d/0BSKUaNBuwfMkVkdtQilYYKVFUKE/view

- Konecankor C.M. O6mas 6uonorus : yaeonoe nmocodbue / C.U. KomecHUKoOB. —
3-e wm3g., mepepad., u gom. — M. :KHOPVYC, 2015.-288c. — (Cpennee
npodeccroHanbHOe oOpa3oBaHmHe).
https://litres.ru/static/or3/view/or.ntml?art type=4&file=15210077&bname=%2
5D0%259E%25D0%25B1%25D1%2589%25D0%25B0%25D1%258F%2520%
25D0%25B1%25D0%25B8%25D0%25BE%25D0%25BB%25D0%25BE%25D
0%25B3%25D0%25B8%25D1%258F&art=11652503&user=0&trial=1&cover=
[static/bookimaqges/15/21/00/15210077.bin.dir/15210077.cover.jpg&uuid=f68bfob
f-61d5-11e5-87ef-0025905a06ea

Jlykatkun A.C., Pyunn A.b., CumaeBa T.b. m gp. buonorus ¢ ocHoBammu
AKOJIOTUU: YUeOHUK JUUIS CTY/. YUPEXKICHUI BbIcII. 0Opa3oBanus. — M., 2014.

http://uchebnik.biz/book/20-biologiya-s-osnovami-yekologii/5-Page5.html

CuBornazoB B.M., AradonoBa W.b., 3axapoa E.T. buonorus. OOmas
ouosiorusi: 6a30BeIi ypoBeHnb, 10—11 knacc. — M., 2014.

http://uchebnik-skachatj-
besplatno.com/buonorus/Yueonnk%20buonorns%2010-
1 1xnacc%20CuBornazoB%20Aradponoa%?203axapoa/index.html
http://school-collection.edu.ru  exauHas KOJUIEKIUS IUPPOBBIX 00Pa30BATEILHBIX
pecypcoB
http://elementy.ru - monyssipHbIi caiiT 0 pyHIaAMEHTATBLHON HAyKe
https://licey.net/free/6-biology/21 - nekuuu o oO1el 6rooruu
http://www.evolbiol.ru - mpobaembl 3BOIOLHAN
http://humbio.ru/humbio/physiology/0005e445.htm Guosiorus yenoBeka
http://ecoportal.su skosoruueckuii mopran
http://www.consultant.ru/document/cons_doc LAW 140174/ ( ®enepaibHbIii 3aKOH
oT 29.12.2012 Ne 273-®3 «O06 o6pazoBanuu B Poccuiickoit deaeparum )
http://base.garant.ru/70188902/ ( Ilpuka3 MunoopHayku Poccun ot 17.05.2012 Ne
413 «O06 ytBepxkaeHUH (henepaibHOr0 rOCyIapCTBEHHOT0 00Pa30BaTEILHOTO
CTaHJapTa cpeaHero (MoJHOro) o0IIero oopa3oBaHus» )
http://base.garant.ru/70866626/ ( Ilpukas MunoOpHayku Poccun ot 29.12.2014 Ne
1645 «O BHecenuu nzmenenuit B [Ipukas MunucrepcTBa 00pa3oBaHusl U HAYKU
Poccuiickoint @eaepannu ot 17.05.2012 Ne 413 “O6 yTBepxkaeHun GeaepaabHOTO
roCyJapCTBEHHOTO 00Pa30BaTEIHHOTO CTaHIApTa CpeHEro (TI0JTHOTO) OOIIIEro
oOpazoBaHus™» )
http://www.consultant.ru/cons/cgi/online.cgi?req=doc&ts=716565437008686073183
842202&cacheid=0E5B4858F2689B739322AF896D207084&mode=splus&base=L



https://drive.google.com/file/d/0B5KUaNBuwfMkVkdtQi1YYkVFUkE/view
https://litres.ru/static/or3/view/or.html?art_type=4&file=15210077&bname=%25D0%259E%25D0%25B1%25D1%2589%25D0%25B0%25D1%258F%2520%25D0%25B1%25D0%25B8%25D0%25BE%25D0%25BB%25D0%25BE%25D0%25B3%25D0%25B8%25D1%258F&art=11652503&user=0&trial=1&cover=/static/bookimages/15/21/00/15210077.bin.dir/15210077.cover.jpg&uuid=f68bf9bf-61d5-11e5-87ef-0025905a06ea
https://litres.ru/static/or3/view/or.html?art_type=4&file=15210077&bname=%25D0%259E%25D0%25B1%25D1%2589%25D0%25B0%25D1%258F%2520%25D0%25B1%25D0%25B8%25D0%25BE%25D0%25BB%25D0%25BE%25D0%25B3%25D0%25B8%25D1%258F&art=11652503&user=0&trial=1&cover=/static/bookimages/15/21/00/15210077.bin.dir/15210077.cover.jpg&uuid=f68bf9bf-61d5-11e5-87ef-0025905a06ea
https://litres.ru/static/or3/view/or.html?art_type=4&file=15210077&bname=%25D0%259E%25D0%25B1%25D1%2589%25D0%25B0%25D1%258F%2520%25D0%25B1%25D0%25B8%25D0%25BE%25D0%25BB%25D0%25BE%25D0%25B3%25D0%25B8%25D1%258F&art=11652503&user=0&trial=1&cover=/static/bookimages/15/21/00/15210077.bin.dir/15210077.cover.jpg&uuid=f68bf9bf-61d5-11e5-87ef-0025905a06ea
https://litres.ru/static/or3/view/or.html?art_type=4&file=15210077&bname=%25D0%259E%25D0%25B1%25D1%2589%25D0%25B0%25D1%258F%2520%25D0%25B1%25D0%25B8%25D0%25BE%25D0%25BB%25D0%25BE%25D0%25B3%25D0%25B8%25D1%258F&art=11652503&user=0&trial=1&cover=/static/bookimages/15/21/00/15210077.bin.dir/15210077.cover.jpg&uuid=f68bf9bf-61d5-11e5-87ef-0025905a06ea
https://litres.ru/static/or3/view/or.html?art_type=4&file=15210077&bname=%25D0%259E%25D0%25B1%25D1%2589%25D0%25B0%25D1%258F%2520%25D0%25B1%25D0%25B8%25D0%25BE%25D0%25BB%25D0%25BE%25D0%25B3%25D0%25B8%25D1%258F&art=11652503&user=0&trial=1&cover=/static/bookimages/15/21/00/15210077.bin.dir/15210077.cover.jpg&uuid=f68bf9bf-61d5-11e5-87ef-0025905a06ea
https://litres.ru/static/or3/view/or.html?art_type=4&file=15210077&bname=%25D0%259E%25D0%25B1%25D1%2589%25D0%25B0%25D1%258F%2520%25D0%25B1%25D0%25B8%25D0%25BE%25D0%25BB%25D0%25BE%25D0%25B3%25D0%25B8%25D1%258F&art=11652503&user=0&trial=1&cover=/static/bookimages/15/21/00/15210077.bin.dir/15210077.cover.jpg&uuid=f68bf9bf-61d5-11e5-87ef-0025905a06ea
http://uchebnik.biz/book/20-biologiya-s-osnovami-yekologii/5-Page5.html
http://uchebnik-skachatj-besplatno.com/Биология/Учебник%20Биология%2010-11класс%20Сивоглазов%20Агафонова%20Захарова/index.html
http://uchebnik-skachatj-besplatno.com/Биология/Учебник%20Биология%2010-11класс%20Сивоглазов%20Агафонова%20Захарова/index.html
http://uchebnik-skachatj-besplatno.com/Биология/Учебник%20Биология%2010-11класс%20Сивоглазов%20Агафонова%20Захарова/index.html
http://school-collection.edu.ru/
http://elementy.ru/
http://www.evolbiol.ru/
http://humbio.ru/humbio/physiology/0005e445.htm
http://ecoportal.su/
http://www.consultant.ru/document/cons_doc_LAW_140174/
http://base.garant.ru/70188902/
http://base.garant.ru/70866626/

AW&n=178285&rmd=0.47311589198167914#06465699224871486 (ITucrmo
JlemapTameHTa rocyJapCTBEHHOM MOJUTUKU B cpepe MOArOTOBKU paboyux KajpoB U
JI1O Muno6puayku Poccuun ot 17.03.2015 Ne 06-259 «PexoMeHnmanuu mo
OpraHu3alliy MOTYYEHUsI CPETHETO 00IIero o0pa3oBaHus B Mpeeiax OCBOCHUS
o0pa3oBaTeNbHBIX MTPOTPaMM CpETHETO MPOPECCHOHAIBHOTO 00pa3oBaHus Ha Oa3ze
OCHOBHOTO 00111eT0 00pa30BaHUs C y4eTOM TpeOoBaHuM (penepaibHBIX
rocyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJIy4aeMOM MPOPECCUuu WiH
CHEIUATBLHOCTH CPEAHETO PO(eCcCHOHATEHOTO 00pa30BaHUS )
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