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Pabouas nporpamma 3nexktuBHOro kypca 9K.02 paznen 1 Xumuueckas
OpraHu3alys KU3HU MpeIHa3HaueHa Uil OCBOSHUSI OCHOBHOM 00pa30oBaTENbHOMN
nporpammbel CIIO Ha 0a3e ocHOBHOro 00IIer0 OOpa3oBaHHUA C TOJYyYECHHUEM
cpennero obmero oOpaszoBanus. I[Iporpamma DK.02 pazgen 1 Xummueckas
opraHu3anusi  JKM3HH  pa3pa0OTaHa Ha OCHOBE  MPUMEPHBIX  MPOrpamMm
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npodecCHOHaNbHBIX ~ 00pa30BaTENIbHBIX  OpPTraHM3alui, PEKOMEHIOBAHHBIX
denepaiabHBIM TOCYIapCTBEHHBIM aBTOHOMHBIM yupexkaeHueM «denepaabHblii
UHCTUTYT pa3BuTusi oopazopanus» (PI'AY «DUPOy», npotokon Ne3 ot 21 urons
2015 rona) — Uzn.2-e, nom. u uzmen.Ha 10%.

COCTABUTEJIb — H.I'.JIebeneBa, mpenojaBareib OMOJIOTUH U XUMHUU
I'BITIOY BJIATT 1 kB kareropus
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[HOACHUTEJIBHAA 3AITNCKA

XYMHUUYECKHE 3HAHUS COCTABIISIOT OCHOBY i (DOPMHUPOBAHUSI HAYYHOTO
MUpOBO33peHusi oOydaromuxca. OHM  HEOOXOAUMBI KaXIOMY YEJIOBEKY,
ONpENENIAIOT €ro paudOHAIIBHOE T[IOBEJACHUE B OKpPYXKalollel cpene, B
MTOBCEIHEBHOM KU3HH.

JlaHHBII KypC HampaBJ€H Ha YAOBJIETBOPEHUE TMO3HABATEIBHBIX
WHTEPECOB OOyYarommxcsi B 00JaCTH XUMHUU U OWOJOTHUH - TIONYYCHHE U
IIPUMEHCHUE B IOBCEAHEBHOM KW3HU PA3JIMYHBIX MPAKTUYECKH 3HAYUMBIX
OPraHMYECKUX BEIIECTB U MAaTEPHUAIOB HA UX OCHOBE, 4 TAK)KE HA PACIHIMPEHUE U
yrayOneHne  0a30BOro  KOMIIOHEHTa  XUMHYECKOro  obOpaszoBanus. OnH
oOecrieurBaeT MHTErpaluioo MHOOPMALUK XUMHUYECKOT0, OHOJIOTHYECKOrO,
DKOJIOTMYECKOTO XapaKTepa.

Kak moxaspiBaeT ombIT, Jake XOpOIIO 3HAIOIIME XUMHUIO O0yYaroluecs,
KOTOpBIE YBEPEHHO OTBEYAOT HA BOIIPOC O IIPOMBILIJICHHOM ITOJIyYEHUHN TEX WU
MHBIX XUMHYECKHX BEIIECTB, YAaCTO 3aTPYJHSAIOTCS C OTBETOM, OTKyZa Oepercs
UCXOJIHOE ChIpbe. ToT (akTt, 4To, HANpUMEpP, PE3UHY, MOJUITUIICH, AYXU WIH
CUHTETHUYECKHE MOIOIINE CPEJCTBA MOJIyYarOT U3 He(TH, BHI3BIBAET yAUBIICHHE.
UToOBl yCWIHNTH MNPAKTUUECKYIO HAMpPaBIEHHOCTh OOYy4YeHHUs, HAA0 YJIEISATh
BHUMAHUE HE HAAyMaHHBIM [EMOYKAM MPEBPAIICHUN, MOKA3bIBAIOIINM
«TEHETUYECKYIO CBA3b» OPraHUYECKUX BEIIECTB, 4 PEATbHO OCYIIECTBIIEMBIM B
MIPOMBIIIJIEHHOCTH TPEBPAIIEHUSIM, TPOCIEKUBAIOIIUM TPOUCXOKICHUE TEX
WJIM UHBIX BEUIECTB.

Orcroga, aKkTyaJlbHOCTh MPEMNIAraéMoOro 3JEKTUBHOTO Kypca BbI3BaHa
MPAKTUYECKON 3HAYMMOCTBIO paccMaTpPUBAEMbIX BEIIECTB, HEOOXOAMMOCTHIO
dbopMHUpOBaHUS IPUKIIATHBIX 3HAHHUM.

KomrmiekcHoe ucrnosib3oBaHuE MaTepualia pa3iMuHbIX 00JlacTed 3HAHUM,
MPUBJICUCHHUE JIOTIOJHUTEIILHOW HH(POPMAIMM MEXIPEIMETHOTO XapakTepa O
3HAYEHUU BEIIECTB B PA3JIMYHBIX O0JACTSIX HAPOIAHOTO XO3SHCTBA, B OBITY, a
TaK)K€ B PEIICHUH MPOOJIEMbl COXpPAaHEHUS M YKPEIUICHUS 3/10POBbs, pEUICHUU
HKOJIOTUYECKUX TPOOJIEM TO3BOJISET 3aMHTEPECOBATh CTYACHTOB MPAKTUYECKOM
XUMHEH, TMOBBICUTh HUX MO3HABATEIbHYIO AKTUBHOCTh. OH TMO3BOJIUT IOJHEE
y4€CTh HMHTEpPEChl CTYJIEHTOB WU, CJEIOBATEIbHO, CleliaTh OO0ydeHue Oosee
yBJIEKATEIBHBIM JJIs1 O0y4alOIIUXCs, MOTYy4YUTh 00JIee BHICOKUE PE3yJIbTATHI.

JIaHHBIM DJIEKTUBHBIM KypC JacT BO3MOXKHOCTH IIPENOJABATEII0 U
00y4YaroImMnMCsl 3aHUMATHCSI CAMOCTOSITEIbHOM TTO3HABATEILHON U MPAKTUYECKOM
NEATEIIbHOCTHIO, PACIIUPUTD 3HAHUS 00 MCIOJIB30BaHUN XUMHUYECKUX BEIIECTB B
MOBCEIHEBHON  KW3HU, 00 uX OHMOJOTMYECKOM 3HAYCHUHU, pPa3BUBATH
aHATMTHYECKUE CTIOCOOHOCTH.



1.ITACIIOPT PABOYEN ITPOI'PAMMBI
1.1 O6mast xapaKTepuCTHKa JJIEKTUBHOTO Kypca «XHWMHYECKas OpraHu3aIlus
KH3HI

DJIeKTUBHBIM KypC TMpeayCMaTpuBacT ONTHUMAaJIbHOE HCIOJIh30BAHUE
COBPEMEHHBIX TEXHOJOTHM, B YAaCTHOCTH JMYHOCTHO OPHEHTUPOBAHHBIX,
pa3BUBAIOIMIUX, WHGOPMAIMOHHBIX; pa3JIMYHbIC OpraHU3aIMOHHBIE (OPMBI
oOy4yeHHUs: JICKIIMM, CEMUHApBI, 3allUThl TMPOEKTOB, MPAKTHUYECKHUE W
nabopatopHbie paboThl, HEOOJBIIINE UCCIICIOBAHMS, TT0O3HABATEILHBIC UTPHI.

Benymas unes kypca: pa3BUTHE XMMHUYECKOW HAYKH CIY)KHT HHTEpecam
oO11iecTBa, MPU3BAHO YIIyYIIaTh >KU3Hb JIIOJEH U peniaTh MpoOJeMbl, CTOSIINE
nepe;s] YeJI0BEKOM M YEJIOBEYECTBOM; CJIEIOBATENIHHO, BEIIECTBA HYKHO U3y4aTh,
YTOOBI MPABUIIBHO MPUMEHSTh.

OCHOBHBI€ 11€JI1 PJIEKTUBHOIO Kypca:

* BOOpY)XEHHE OOYYaIOIIMXCS 3HAHUSIMU O MPAKTUYECKON 3HAYMMOCTH
XUMHUUYECKUX  BEIIECTB, IMPUPOJHBIX U  CHUHTE3UPYEMBIX HAa  OCHOBE
VTJIEBOJIOPOJHOTO  CBHIPbSi; BO3MOXHOCTh  MPUOIMKEHUS TEOPETUUECKOTO
Marepuajia OpraHM4YecKOd XUMHH K MPAKTUKE, YIOBIECTBOPEHUIO MOTPEOHOCTEH
YEeJI0BEKa,

* CO371aHUE YCIIOBUH JUIS pa3BUTHSL YMEHUSI CAMOCTOSTEILHO ITPHOOpETaTh
3HAHUS, UCIIOJIB3YS Pa3IMYHbIC HCTOYHUKHN HH(DOpMAIINY;

* (dopMUpOBaHHE OIBITA TBOPYCCKOW JIEATCIHHOCTH, OIBITA JEIOBOTO
oOmmieHnsi, yMeHHs paboTaTh B TPYIIE, BECTH JIHUCKYCCHIO, OTCTAaUBaTh CBOIO
TOYKY 3pEHUSI;

* pa3BUTHE TBOPUECKOTO MBIIIICHUS, TAaMSITH, HA0II0JaTETbHOCTH;

* pa3BUTHE COIMAILHONW aKTUBHOCTH OOYYaIOIIMXCS Y€Pe3 YCTAHOBIICHHE
MEXIPEIMETHBIX CBSI3¢d XUMHHM C HCTOpUEH, OWOJOTHEeH, SKOJIOTHEH,
MEIUITHOM;

* pa3BUTHE BHYTpPEHHEW MOTHBAIlMKM OOYUYEHHUs], MOBBIIICHHUE HMHTEpEca K
MMO3HAHUIO XUMHUU U OUOJIOTHH.

3agauu Kypca:

1. TloBbICMTH YpPOBEHb IO3HABATEIBLHOI'O MHTEpPECa y Yy4Yalluxcsi K
JTUCIUIIINHAM XUMUS U OHOJIOT L.

2. Pacumpsatre u yrayOnsTh 3HaHWS OO0 OPraHWYECKUX BEIIECTBAX,
OKPYXAIOIUX HAC M MCIOJb3yEeMbIX B TMOBCEIHEBHOW >XHM3HU, (DOPMHUPOBATH
yMEHHE C HAy4YHOM TOYKM 3pEHHUS OOBSICHATH CBOWCTBA BEIIECTB, a
COOTBETCTBEHHO, BO3MOXHOCTH MX UCIIOJIH30BaHHUS.

3. Pa3BuBaTh crenyaibHbIe YMEHUS U HABBIKA OOpAIEHUs C BEIIECTBAMH,
YYUTh  BBIMIOJIHATH  HECJIOXKHBIC  HMCCJEIAOBaHHUS, coOJrodass  mpaBuia
0€30MMacHOCTH.

4. PacuupsiTh Kpyro3op o0y4aronuxcs.

5. Pa3zBuBarth o011ey4eOHbIC YMEHUS 00yUAIOITUXCS: OCYIIECTBIATh TOUCK
uH(OpPMAIUU B PA3IMYHBIX UCTOYHUKAX, KPUTHUYECKH OIEHUBATH MOJIYIaeMYIO
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uHbopMaInio, paboTaTh C HAyYHO-TIOMYJSIPHOW M CIPABOYHON JUTEpPATypO,
CpaBHMBATh, BBIIEIATH TIJIABHOE, 0000IIAaTh, CHCTEMAaTH3MPOBATh MaTepHal,
JIeaTh BBIBOJIBI.

6. ®opMHpOBaTh Y 00YJAIOITUXCSI OCO3HAHNE HEOOXOTUMOCTH 3a00TUTHCS
O CBOEM 3/I0POBbE.

7. HayuuTh CTyIE€HTOB CaMOCTOSITEIbHOMY, KPUTUYECKOMY MBIILJICHUIO,
Pa3MBILIUIATh, ONMHUPasch Ha 3HaHHE (AKTOB, 3aKOHOMEPHOCTEH HAayKH, J1€JaTh
00OCHOBaHHBIE BBIBOJIbI, NMPUHUMATh CAMOCTOSITEIbHBIE APIyMEHTHUPOBAHHBIC
pelieHus, Hay4YuTh

[Ipu cTpyKTypHpOBaHUU COACPM AHUS AIEKTUBHOTO Kypca «XHUMHUYecKas
OpraHu3alys KU3HW» IS MPo(eCcCHOHANBHBIX 00pa30BaTENbHBIX OpPraHU3alui,
peanu3yoMX 00pa3oBaTeIbHYI0 TPOrpaMMy CpeIHEro O0IIero oopa3oBaHus B
npenenax ocBoeHus OIl CIIO Ha 6a3e ocHOBHOro o0O1ero ooOpa3oBaHMS,
YUUTHIBAJIACh OOBEKTHBHAs pPEATBHOCTh — HEOONBIIOW OOBEM YACOB,
OTIYIIEHHBIX Ha M3y4YCHHE XMMHHA OWOJOTHH M CTpEeMJICHHE MaKCHMaJIbHO
COOTBETCTBOBATh WJESAM pa3BuUBarouiero oOyudenud. I[loatomy Teopernueckue
BOMPOCHl MAaKCUMaJIbHO CMEIICHBl K Hadyaly HW3YyYeHHUS AUCUUIUIMHBI, C TEM
4TOOBl TMOCHIEAYIOIUN (PaKTUUYECKH MaTepuan paccMaTpUBAJICd Ha OCHOBE
U3YYEHHBIX TEOPHil.

Peanuzanus JOeAyKTMBHOTO MOAXOAA K HM3YUYEHUIO E€CTECTBEHHBIX
JUCIUIUIMH CHOCOOCTBYET Pa3BUTHIO TaKUX JIOTMYECKUX ONEpalyil MBILUICHUS,
KaK aHallu3 W CUHTE3, 0000IIeHNEe W KOHKpPETU3allus, CPaBHEHHWE U aHAJIOTHUA,
cCUCTeMaTH3alMs U KilacCupuKauus u Jap.

B mpouecce u3yyeHus XUMUM M OHOJIOTMM TEOPETHUUECKUE CBEACHUS
JIOTIOJTHSIFOTCSI IEMOHCTPAIMSIMHE, JTA0OPATOPHBIMU OTBITAMH W MPAKTUYECKUMHU
3aHATUAMU. 3HAUUTEITBHOE MECTO OTBOJUTCS XUMHUYECKOMY SKcrnepuMeHTy. OH
OTKPBIBAET BO3MOXHOCTh (OPMHUPOBATH Yy OOYYAIOIIMXCS —CIEUUAJIbHBIC
npeaIMeTHbIe yMEHHs: pabdoTaTh C BEHIECTBAMHU, BBIMOJIHATH TMPOCTHIE
XUMHYECKHE OTBITHl, YYUTh OE30MacHOMY U OJKOJOTHYECKH TPaMOTHOMY
oOpallleHUI0 C BeIleCTBaMHU, MaTepuajamMM M THpoleccaMu B ObITY U Ha
IIPOU3BOJICTBE.

JIyist opraHu3aiyy BHEAYTUTOPHON CaMOCTOSITENIbHON PabOThI CTYACHTOB,
opmaneBaronux mnpodeccusmu  CIIO TexHuMuyeckoro mpodecCuoOHATBLHOTO
oOpa3oBaHMsI, TPEJACTABICH NPUMEPHBIA TIepedeHb pedepaToB (IOKIANOB),
WHIUBUTyAJIbHBIX TIPOEKTOB.



1.2 MecTo 3J1eKTUBHOT0 Kypca «XuMH4YecKasi OPraHu3auus sKU3HU» B
yueOHOM IJIaHe

JJIEKTUBHBIH Kypc «XHMHYeCKAsl OPraHM3alUs KU3HW» SBISCTCS U
uzydyaercss B oOmeoOpa3zoBareqbHOM I1ukie ydeOHoro miaHa OII CIIO
(TIICC3).
1.3 Pe3yabTaThl 0CBOCHUSA Y4eOHOM IMCIUIIIAHBI

OcBoeHME  coAEpKaHUS  IEKTHBHOIO  Kypca  «XHMHYecCKasi

OpPraHu3anus KU3HW» O0CCIEYMBACT JOCTHXKEHHE CTYJIEHTAMU CIETYIOIIUX
pe3yJIbTaTOB:
JINYHOCTHBIX:
JI1 4yBCTBO rOpAOCTH M YBaKEHUS K UCTOPUHU U JOCTHKEHUSM OTE€YECTBEHHOMN
XUMHUYECKOM ¢ OHOJIOTMYECKOM HayKH; TNPEACTaBICHUS O IEJIOCTHOU
€CTECTBEHHO- HAYYHOU KapTUHE MUPA;
JI2 XuMU4eCcKr rpaMOTHOE MOBEJIEHNE B MPOPECCUOHATIBHOM JESITENBHOCTU U B
ObITYy TIpU OOpallleHWM C XUMUYECKMMHU BEUIECTBAMHU, MaTepuajaMud H
MPOLIECCAMH;
MMOHUMAHUE B3aMMOCBS3M M B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAyK, HX
BIUSHUSA HAa OKpPYXalL[yI0 Cpely, 3KOHOMHMYECKYI0, TEXHOJIOIHYECKYIO,
COLIMAJIBHYIO U ATHUYECKYIO Cepbl ACSITEIbHOCTU YEJIOBEKA;
JI3 roTOBHOCTH K MPOJOHKEHUI0 00pa30BaHUS U MOBBIIICHUS KBaTU(pUKAIIIN B
n30paHHON MPOPECCHOHATBHON AESITENbHOCTH U OOBEKTUBHOE OCO3HAHHME POJIU
XUMUYECKUX KOMIIETCHIIUN B 3TOM;
JI4 - BnajneHue KyJIbTypoW MBIILIEHUS, CIIOCOOHOCTh K 0OOOIIECHHIO, aHAN3Y,
BOCIIPUATHUIO UH(POpPMALIMK B OOJACTH €CTECTBEHHBIX HAYK, IOCTAHOBKE LEIH U
BBIOOpY TyTeH ee JOCTHkKeHUs B mpodeccuoHanbHol chepe;
JIS - cnocoOGHOCTh PYKOBOJICTBOBATHCS B CBOEH NIEATEIHLHOCTH COBPEMEHHBIMU
NPUHIMIAMU TOJIEPAHTHOCTH, JUajora M COTPYIHHUYECTBA; TOTOBHOCTH K
B3aMMOJIEUCTBUIO C KOJJIEraMU, pad0Te B KOJUIEKTHUBE;
JI6 - TOTOBHOCTH HCIOJIb30BaTh OCHOBHBIE METObI 3aIIUTHl OT BO3MOKHBIX
MOCJIE/ICTBUN aBapuid, KaTacTpod, CTUXUWHBIX OCJICTBUN;
JI7 - oOnaganume HaBbIKaMU O€30MacCHONM paboOThl BO BpeMs MPOEKTHO-
HCCIIEIOBATENbCKON U SKCIIEPUMEHTATBHOMN A TEIbHOCTH, IPU UCIOJIb30BAHUHI
1abopaTOpHOTO 000PYOBAHUS;
JI8 - cmocoOHOCTH UCMONB30BAaTh MPUOOPETEHHBIC 3HAHWUS W YMEHUS B
IPAKTUYECKON JAEATEeIbHOCTH U TIOBCEIHEBHOM >KM3HU I COOJIOACHHS Mep
npoMIIaKTUKKA OTPABIICHUM, BHUPYCHBIX W JPYTUX 3a00JICBaHUM, CTPECCOB,
BpPEIHbIX MPUBBIUCK (KypEeHUs, aTKOroJiu3Ma, HApKOMAaHUH); TIPaBUJI TTOBEICHUS
B IIPUPOJIHOM CpeE;
JI9 - rOoTOBHOCTH K OKa3aHHUIO MEPBOM MOMOIIM MpPHU TpaBMax, MPOCTYIHBIX U
JIpYruXx 3a00J€BaHUAX, OTPABICHUSAX MUIIEBBIMU MPOTYKTAMH.
MeTanpeIMeTHbIX:
MII1 wucnonap30BaHUE PA3JIMYHBIX BHUIOB IO3HABATEIBHOW NESATEIBHOCTH U
OCHOBHBIX MHTEJUIEKTYaIbHbIX onepauui (mocTtaHOBKH 3aJ1a4H,
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dbopMyIMpOBaHMs THIOTE3, aHAJIW3a W CHUHTE3a, CpaBHEHHS, 0000IICHUS,
CUCTEMATU3AllMH, BBIABICHHUS MPUYMHHO-CIEJICTBEHHBIX CBS3€H, IOWCKa
aHayoroB, (OpMyJIMPOBAHUSA BBIBOJOB) JJIsS PEIICHUS IMOCTABICHHOW 3a/1ayH,
NPUMEHEHHE OCHOBHBIX METOAOB TO3HaHHUS (HAONMIONEHUS, HAy4YHOTO
HKCIIEPUMEHTA) JUIs M3YYEHUs PaA3JIMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U
IPOLECCOB, C KOTOPHIMM BO3HMKAaeT HEOOXOAMMOCTh CTAJIKUBATbCS B
npodeccuoHanbHOU cepe;

MII2 ucnonp30BaHUE pa3IUYHBIX HCTOYHMKOB JI MOJYYEHHUS] XUMHYECKON
uH(pOpMaIlMU, YMEHUE OLEHUTh €€ JOCTOBEPHOCTb ISl JOCTHKEHUS XOPOIINX
pe3ysIbTaTOB B MPO(ECCHOHATBHON cdepe; MOBBILIEHUE HHTEIUIEKTYalIbHOIO
YPOBHS B TMpOIECCE H3YyYEHUS OHOJIOTMUECKUX SIBJICHUW; BBIJAIOLIUXCS
JOCTHXKEHU OMOJIOTMH, BOUIEANINX B OOIIEYETIOBEYECKYIO KYIbTYPY; CI0KHBIX
U MPOTUBOPEUYMBBIX IMyTEH Pa3BUTHsSI COBPEMEHHBIX HAYUYHBIX B3IJISIOB, WJEH,
TEOpHU, KOHLENUWUWA, THUNOTe3 (O CYU[HOCTH W MPOUCXOXKIECHUU IKHU3HU,
YEJI0BEKa) B X0J€ padOThI C pa3IMYHBIMU UCTOYHUKAMU UH(OpMAIIUH;

MII3 - cnocOOHOCTh OPraHU30BbIBATH COTPYAHUYECTBO €IMHOMBIILJIEHHUKOB, B
TOM  4YHCI€ C  HCIOJIb30BAHHEM  COBPEMEHHBIX  MH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

MII4 - cnocoOHOCTh MOHUMATh MPUHIMUIMBI YCTOMUMBOCTH U IMPOAYKTUBHOCTH
YKUBOU MPUPO/BI, IIyTH €€ U3MEHEHHUS 10/1 BIUSHUEM aHTPOIIOI'€HHBIX (DaKTOPOB,
CHOCOOHOCTh K CHUCTEMHOMY aHaju3y IJIOOAJbHBIX 3KOJIOIMUYECKUX MpoOIeMm,
BOIIPOCOB COCTOSIHHS OKPYXKAIOIIEH Cpelbl U PALMOHAJIBHOTO HMCIOJIb30BAHUS
IPUPOAHBIX PECYPCOB;

MIIS - ymeHue O0OOCHOBBIBaTH MECTO U POJIb OMOJOTHYECKHX 3HAHUM B
MIPAKTUYECKOM JAEATENBHOCTH JIFOAEH, PAa3BUTHUM COBPEMEHHBIX TEXHOJOTHN;
ONpENENATh JKUBbIE OOBEKTHI B NPHUPOAE; NPOBOAUTH HAOMIOJIEHUA 3a
PKOCUCTEMAaMU C LEJIbI0 HX ONUCAaHUS W BBISBIEHUS €CTECTBEHHBIX U
AHTPOIIOTEHHbIX W3MEHEHWI; HaxOJWTh M aHAJIU3UpOBaTh HWH(OpMaALUIO O
JKMBBIX 00BEKTAX;

MII6 - criocoOHOCTh TPUMEHSTH OMOJIOTHYECKUE M DKOJOTHUCCKUE 3HAHUS IS
aHaJIn3a MPUKIaIHBIX IPOoOJIeM X039iCTBEHHOM e TENbHOCTH;

MII7 - cHnocoOHOCTP K CaMOCTOSITEIbHOMY MPOBEACHHUIO HCCIIEIOBaHUM,
MIOCTAaHOBKE €CTECTBEHHO-HAYYHOT'O DKCIIEPUMEHTA, U CITOJIb30BAHUIO
UH(GOPMAIIMOHHBIX TEXHOJOTHM Ui pelIeHUs] HayYHbIX U MpOo(deCcCHOHATbHBIX
3a/1ay;

MIIS8 - ciocoOHOCTH K OLIEHKE 3TUYECKUX aCMIEKTOB HEKOTOPBIX UCCIIET0BaHUHN B
00nacTi OMOTEXHOJOTUHU (KJIIOHUPOBAHKE, UCKYCCTBEHHOE OIUIOOTBOPEHUE);

NpeIMeTHbIX:
II1 chopmupoBaHHOCTH MPEACTABICHUM O MeCT€é XMMHM UM OWOJIOTHMU B
COBPEMEHHOW HAay4yHOM KapTHUHE MHUpa; TMOHUMAaHHE pPOJU OUOJIOTMH B



dbopMupoBaHur Kpyro3zopa U (GYHKIMOHAJIBHOW TPAaMOTHOCTH MJSl pPEIICHUS
NPaKTUYECKUX 3a]1aY;

I12 nmonumaHue ponu XUMUU B (OPMUPOBAHUHU KPYro3zopa U (PyHKIIHMOHATHHON
rPAMOTHOCTH Ye€JIOBEKa I pEUIeHUs MPaKTHUYECKHX 3a/Jad; - BIIAJICHUE
OCHOBOTIOJIATAlOIIMMU TMOHATHSIMU U MPEACTABICHUAMHU O KUBOM IPHUPOJIE, €€
YPOBHEBOM OpraHU3aIlMU U SBOJIIOIMHU; YBEPEHHOE MOJb30BaHUE OMOJIOTMUECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

II3 BnageHue OCHOBOIONATAOMIMMH XWMHYECKUMHU TOHSATUSAMH, TEOPUSIMHU,
3aKOHAMH M 3aKOHOMEPHOCTSIMH; -BJIAJICHUE OCHOBHBIMU METOJAMH HAy4HOTO
MO3HAHUS, WCIOJb3YEMbIMU TP OHUOJOTHYECKUX HCCIICIOBAHUSX IKUBBIX
OOBEKTOB M IKOCUCTEM: ONHUCAHUEM, U3MEPEHUEM, ITPOBEICHUEM HAOJIIOICHHIA;
BBISIBJICHUE U OLICHKA aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

114 yBepeHHOE OJIB30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;

IIS cdopmupoBaHHOCTH COOCTBEHHOM TMO3UIMUA IO  OTHOIICHUIO K
Ononornyeckod uMH(OpManMU, MOIYy4aeMOM W3  Ppa3HbIX HCTOYHHUKOB,
[J100aTbHBIM 3KOJIOTUYECKUM MPOOIEMaM U MyTSIM UX PELICHHUS.

I16 ymenue o0OpabaTbiBaTh, OOBACHATH PE3YyJbTaThl MPOBEIECHHBIX OIBITOB U
JIeNaTh BBIBOJBI,

I17 roTOoBHOCTH M CHOCOOHOCTH MPUMEHATH METObl MO3HAHUS NPU PEIICHUU
IIPaKTUYECKUX 3a]1a4;

II8 cdopMUPOBAHHOCTH yMEHHMS JlaBaTh KOJIWYECTBEHHbIE OLEHKU U
IPOU3BOJAUTH PACUEThI 10 XUMUYECKUM (POPMYJIaM U YpaBHEHUSIM;

I19 BnaneHue mnpaBWIaMM TEXHUKH O€30MACHOCTH MPU HUCIHOJIb30BAaHUU
XUMUYECKUX BEIIECTB,;

110 chopMUpoBaHHOCTH COOCTBEHHOM TMO3UIIMU MO OTHOIICHUIO K XMMUYECKOU
uH(pOopMaIuu, NOJy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

Pe3ynbTaThl OCBOEHHS  3JEKTUBHOTO Kypca OpPHEHTHPOBAaHbI  Ha
(bopMHpOBaHUE CAEAYIOMUX OOLIUX KOMIETEHIIUH:
OK 01. BeiOupats criocoOsl perieHus 3aaad npohecCuoHaIbHOU NeITeTbHOCTH
IPUMEHUTEIBHO K PA3IMYHBIM KOHTEKCTaM;
OK 02. OcymecTBisaTh TOWCK, aHAIW3 W HHTEPIpeTauio uHbopmaiumy,
HEOOXOMMOM I BHIIOTHEHUS 3374 IPOo(eCCHOHATIbHON AeSITeIbHOCTH;
OK 03. [lnanupoBaTh M peaiM30BBIBATh COOCTBEHHOE MPOGECCHOHATBHOE H
JUYHOCTHOE Pa3BUTHUE;
OK 04. PaGoTath B KOJUIEKTHUBE ¥ KOMaH[ie, 2PHEKTUBHO B3aUMOICHCTBOBATH C
KOJUIETaMH, PYKOBOJICTBOM, KJIMEHTAMU;
OK 05. OcymecTBiATh YCTHYHO M IHMCBMEHHYHO KOMMYHUKAIMIO Ha
rocyaapcTBeHHOM si3bike Poccuiickoil Pepepanuu ¢ y4yeToM OCOOEHHOCTEM
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;
OK 06. [IposBIATh rpaXJaHCKO-NIATPUOTUYECKYIO MTO3UIUIO, TIEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJEHUE Ha OCHOBE TPAJAMIMOHHBIX O0OIIEYEI0BEUYECKUX
LICHHOCTEM;



OK

CopeiicTBOBaThH COXPaHECHUIO OKpy Karolen cpensl,

pecypcocoepexennto, 3(PEKTUBHO AEHCTBOBATH B YPE3BBIYAMHBIX CUTYAIIHSX;
OK 08. Hcnonb3oBath cpeAcTBa (U3NYECKON KyIbTYpbl A COXpPAHEHHUS U
YKpEIUIEHUsI 37I0pOBbsI B TMpoliecce MNpo(hecCHOHATBHOM JESTENbHOCTH U
nojJiep>kaHusi HEOOXOIMMOT'O YPOBHS (PU3NYECKON TOATOTOBIEHHOCTH;

OK 09. Ucnonbs3zoBarb HUHPOPMALMOHHBIE TEXHOJIOTMH B MpOodecCHOHATBHOM
NEeSTEeIbHOCTH;

OK 10.

[lonb3oBaThcs  mpodeccuOHAIbHOM  JOKyMEHTalMed  Ha

roCyapCTBEHHOM U MHOCTPAHHOM f3bIKaX;
OK 11. HMcnons3oBarh 3HaHUS MO (UHAHCOBOM TI'PAMOTHOCTH, IJIAHUPOBATH
NpEeANPUHUMATENIbCKYIO JIEATEIbHOCTh B IpodeccroHanbHol chepe.

Pe3ynbpTaThl OCBOEHUS 3EKTUBHOIO Kypca OPUEHTHPOBAaHbI Ha (DOPMUPOBAHKE
CJIEIYIOUX JIMYHOCTHBIX pe3yiabTaToB (JIP) mporpammel Bocniutanus I'BIIOY
«BJIATT» nns nmpodeccuu: 23.02.04 «Texnnueckas 3KCIUTyaTaus
MOIbEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JIOPOKHBIX MalId U 000PYAOBAHMS

(mo oTpacisam)»

JP1

Oco3Haronuii cedsi rpakJaHUHOM U 3allITUTHUKOM BEJIMKOM CTpaHBbI

JIP 2

[IposBrsOmUN aKTUBHYIO TPaXTAHCKYIO MO3UIHUIO, JIEMOHCTPUPYIOIIUI
[IPUBEPKEHHOCTh NPUHIMIAM YECTHOCTH, IMOPSIOYHOCTH, OTKPBITOCTH,
DKOHOMHMYECKHM  AaKTHBHBIH M  y4YaCTBYIOIIMM B  CTYAEHUYECKOM U
TEPPUTOPUATBHOM  CAaMOYIpaBI€HMM, B TOM YHCIE Ha  YCIOBHUAX
JI0OpOBOJIBYECTBA, MPOJYKTUBHO B3aUMOACUCTBYIOIIUI M y4YacTBYIOIIUN B
JIeSITEIbHOCTH OOIIECTBEHHBIX OPraHU3alul

JIP 3

Cobmroaronuii HOpMbI MPABOMOPSAKA, CIEAYIOMUN HUaealaM TPaKIaHCKOTO
oOmecTBa, obecrieueHusi Oe30macHOCTH, MpaB U cBOOOj rpaxkiaaH Poccum.
JloAnpHBIM K YCTaHOBKAM M TMPOSIBICHUSAM TMpEJICTaBUTENEH CYOKYIbTYD,
OTJ'II/I‘-IaIOHII/II\/II ux oT rpynn C I[eCTp}II(TI/IBHBIM U JOCBUAHTHBIM ITOBCICHUCM.
JIeMOHCTpUPYIOIIUN HEMpUATHE U TPEIyNpekXIaloNUil COIUANIbHO OMacHOoe
MTOBEJICHUE OKPYKAFOIIHX

JIP 4

[IposBisromuii ¥  JEMOHCTPUPYIOIIMN  YBaKEHHUE K JIIOIIM  TpyJa,
OCO3HAIOIIMN  I[EHHOCTh  coOcTBeHHOro  Tpynaa.  Crpemsmuiica K
(bopMHpOBaHHIO B CETEBOM Cpelae JHMYHOCTHO M NPOQecCHOHATBHOTO
KOHCTPYKTUBHOI'O «IIM(POBOTO ciesa

JIP 5

JIeMOHCTpUPYIOUIUN NPUBEPKEHHOCTh K POAHON KYJIBTYpE, MCTOPUUECKOU
MaMsITH Ha OCHOBE JIOOBM K PoawHe, pomHOMY Hapoay, Mallol pOJIWHE,
MPUHATHIO TPAJUIIMOHHBIX IEHHOCTEN MHOTOHAIIMOHAJIBHOTO Hapoaa Poccun

JIP 6

HpOHBJ’I}IIOH_II/Iﬁ YBAXKCHHUC K JIIOAAM CTApLICTro IMOKOJICHHUA W TI'OTOBHOCTH K
Y4acTHuio B COHPIHJ'IBHOfI MNOAACPIKKE U BOJIOHTCPCKUX ABHIKCHUAX

JP 7

OCO3H310H.[PII>1 MNPUOPUTCTHYIO HCHHOCTH JIMYHOCTH YCIOBCKA, YBa)KaIOH_[I/Iﬁ
CO6CTBCHHyI—O U Y9yXYI0 YHUKAJIbHOCTb B PA3JIMYHBIX CHUTYyallMAX, BO BCEX
(bOpMaX 1 BUJAax JCATCIbHOCTH.

JIP 8

[IposiBnsromniAc M JEMOHCTPUPYIOUIMM  YBaXKE€HHE K IPEICTABUTEISAM
Pa3NUYHBIX STHOKYJIBTYPHBIX, COLMANBHBIX, KOH()ECCHOHAIBHBIX M HHBIX
rpynn. CoONnpUYacTHBIM K COXPAaHEHWIO, IPEYMHOXEHUI0 W TPaHCISLUH
KYJIbTYPHBIX TpPaJUIMNA ¥ ILEHHOCTEM MHOIOHALMOHAJIBHOIO POCCHMCKOIO
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rocy/1lapcTBa

Cobnrofarouii ¥ Mponara’upyoIuil IpaBuia 3J0pOBOr0 U 0€30MaCHOI0
o0paza JKW3HH, CIIOPTA; NPEAYNPEKAAOUIMA JMOO TMPEOOICBAOIIUI
JIP 9 3aBUCHMOCTH OT aJIKOT0JIsl, TabaKa, ICUXOAKTUBHBIX BEILLECTB, a3apPTHBIX UIP U
T.1. COXpaHSIOIIUI TICUXO0JIOTHYECKYI0 YCTOMUUBOCTh B CUTYaTHBHO CIIOKHBIX
HJIM CTPECMUTCIIbBHO MCHAIOMUXCA CUTYallUsaX

3a0oTAmuics O 3alluTe OKpYXKalolmeld cpeapl, COOCTBEHHOHM U YyXKOM

JIP 10 .
0€30I1aCHOCTH, B TOM 4uciie IH(poBOi

JIP 11 [IposBnstomnii YBOXCHHE K OCTCTHYECKHM LEHHOCTM, oOanaromui
OCHOBaMHU 3CTETUYECKOU KYNIbTYPbI
[IpyuauMaronMii CeMEWHbIE UEHHOCTH, TOTOBBIM K CO3JAaHUIO CEMbU U

JIP 12 BOCIIUTaHUIO z[e{eﬁ; JEMOHCTPUPYIOIIUNA HENPUITHE HacHIuA B CEMbE, yX0aa
OT POAUTENIBCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOIIECHHUI CO CBOUMHM JI€TbMHU
U X (PMHAHCOBOI'O COAEPIKAHUS

2.COJIEP)KAHWE YYEEHOU JUCIIUTIJIMHBI
Bsenenue

HayuHble MeTObI MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN. POIIb
AKCTIEPUMEHTA U TEOPUHU B XUMUU. MOJIeTUPOBAHUE XUMUUECKUX TTPOLIECCOB.
3nauenne xumuu pu ocsoenuu npodeccuit CI1O u cneunansuocteit CI1O
TEXHUUYECKOTO TTpoduisi mpodheCCUOHATIBHOTO 00pa30BaHusl.

1. OO01mas 1 Heopranm4veckasi XUMHS
1.1 OCHOBHBIE TTOHITHUS U 3aKOHBI XUMUU

OcHoBHbIE NOHATUSA XUMUU. BemectBo. Atom. Monekyna. XuMHAYeCKUn
anemeHT. Amnorponusi. IIpoctele U ciioxHble BemecTBa. KadyecTBEHHbI U
KOJIMYECTBEHHBIH COCTaB BELIECTB. XHUMHUYECKHME 3HaKM U  (HOPMYIIbI.
OTHOCHTENIBHBIE ATOMHASI U MOJIEKYJISIpHAs Macchl. KoandecTBo BelecTsa.

OcHoBHbIE 3aKOHbI XUMHH. CTeXHOMETpHs. 3aKOH COXPAHEHUS MacChl
BEILECTB. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISPHOU CTPYKTYpBI.
3akoH ABOTaJipo U CJIEICTBUS U3 HETO.

PacuerHbie 3amauM Ha HAXO0XIEHUE OTHOCHUTEIBHOM MOJIEKYJIAPHOU
MacChl, OMNpEIEIeHUEe MAaCCOBOM JOJM XUMUYECKHX DJEMEHTOB B CIIOXHOM
BEIECTBE.

JleMoHCTpauuu
Mopnenu aToOMOB XUMHUYECKHUX AJIEMEHTOB.

Mopenu MoOJIEKyll TPOCTBIX W CIOXHBIX BeIIECTB (IIAPOCTEP>KHEBBIE U
Crroapra— bpurneba).

Komnekuust mpocTeIX M CI0KHBIX BellecTB. HekoTopele BemecTBa KOJINYECTBOM
1 Monb. Moaens MossipHOTO 00beMa Ta3oB. Ammotponus dhochopa, KHCIopoa,
0JIOBA.

[Ipodunpueie U MpoPecCHOHANBHO 3HAUYMMBIE DJIEMEHTBI COACPIKAHMUS.
AnnotponHsie MoaupuUKaMK yriaepoaa (anMas, rpagur), Kuciaopoaa (KUCIOpo,
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030H), ojoBa (cepoe u Oenoe 05i0BO). [loHsATHE O XMMHUYECKOW TEXHOJOTHUH,
OMOTEXHOJOTHH M HAHOTEXHOJIOTHH.

1.2 Ilepnonnueckuit 3axoH u [leprnoanyeckas cucreMa XMMUYECKUX
anemenToB /. 1. MenaeneeBa nu crpoeHne aroma

[Tepuoanueckuii 3akon J. 1. MengeneeBa. Otkpoitue /. 1. MeHnneneeBbsiM
[Tepuomuyeckoro 3akonHa. Ilepumommnueckuii 3akoH B dopmynupoBke . .
Menneneena.

[lepuonnueckass TaOauIa XUMHUYECKHX OJJIIEMEHTOB — rpaduyeckoe
OTOOpakeHUE Mepuoandeckoro 3akoHa. CTpyKTypa MEpUOJMYECKONU TaOIHUIIhI:
NepHoJIbl (MaJibie U OOJIbIIINE), TPYIIIHI (TJIaBHASI U TOOOYHAs).

Ctpoenue atoma u Ilepuoauueckuii 3akon JI. 1. MenaeneeBa. ATom —
ClIOXHasi yacTuma. Sapo (IpOTOHBI U HEUTPOHBI) U DIIEKTPOHHAS 00O0JOUKA.
N3otonbl. CTpoeHUE SIEKTPOHHBIX O00JIOYEK aTOMOB D3JIEMEHTOB MaJIbIX
nepruoAoB. OCOOEHHOCTH CTPOCHHMS JIEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB
OOJIBIIMX MEPHUOJIOB (EPEXOIHBIX eMeHTOB). [ToHsATHE 00 OpOUTANIAX. S-, p- U
d-opOuTanu. DNeKTPOHHBIC KOHPHUTYPAIIMHA aTOMOB XHMHYECKUX JICMCHTOB.

CoBpemenHast  ¢dopmynupoBka I[lepuoguyeckoro 3akoHa. 3Ha4YCHUE
[Tepunonnueckoro 3axkoHa u [lepuoaMYECKON CUCTEMBI XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa niig pa3BUTHS HAYKW W MOHUMAHUS XUMHYECKON KApTHUHBI
MHUpa.

JlemoHCcTpaunu
Pazmuunbie popmer Ilepuonnueckoit cucrembl Xxumuueckux anementoB JI. .
Menneneesa.

Junamuyeckue TaOMUUbBI 11 MOAenupoBaHusa [leproguyeckol CHCTEMBI.
DneKkTpu3alus Tel U UX B3aUMOJICHCTBUE.

JlaGopaTopHBIil ONBIT
MopenupoBanue  mnoctpoenus  llepuoanueckoi  TaOMMIBI ~ XUMHUYECKUX
AJIEMEHTOB.
[Ipodunbubie ¥ NpPodECCHOHATBHO 3HAYMMBIE JJEMEHTBl  COJIECPIKAHUS.
PagnoaktuBHOCTh. MCrONB30BaHUE PAMOAKTUBHBIX U30TOMOB B TEXHUYECKUX
1essiX. PEHTT€HOBCKOE M3IIYYEHHE U €r0 UCIOJb30BAHUE B TEXHUKE U MEAUIIMHE.
MoaenupoBaHue Kak METOJI MPOrHO3UPOBAHUS CUTYallMM Ha MTPOU3BOJICTBE.
[IpakTueckoe 3aHATHE « XapaKTEPUCTUKA OJJIEMEHTa IO TOJIOKEHUIO B
MIEPUOIMNYECKOU CUCTEMED

1.3 CtpoeHue BeliecTBa

HMonHasg Xxumudeckasl CBSI3b. KaTI/IOHBI, Hnux O6paSOBaHI/Ie N3 aToOMOB B
pe3yJIbTaTC IIpOoHcCCa OKUCIICHUA. AHI/IOHBI, nx O6paBOBaHI/Ie Hn3 aroMOB B
pe3yabTaTe IMpPOHECCa BOCCTAHOBJICHHUAI. HMoHHast CBsI3b KaK CBS3b MCXKOY
KaTUOHAaMWM W aHUMOHaMH 3a CUHCT JJICKTPOCTATHUUYCCKOI'O IIPUTAXKCHHA.
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Knaccudukanus HMOHOB: MO COCTaBy, 3HAKy 3apsjia, HAIWYUIO THAPATHON
obonouku. MoHHBIE KpucTaIIMUeckue pemerkd. CBOMCTBA BEIIECTB C HOHHBIM
TUIOM KPHUCTAJUIMYECKON PELIETKH.

KoBanenTHas xumudeckasi CBsizb. MexaHu3M o0pa30BaHUsI KOBAJICHTHOM
CBs3M (OOMEHHBIH M JIOHOPHO-AKIENTOPHBINA). JIEKTPOOTPULIATETHLHOCTD.
KoBaneHTHbIE MONSpHAs U HEMOJsIpHAas CBA3U. KpaTHOCTh KOBaJE€HTHOW CBA3U.
MonekynsipHble 1 aTOMHBIE KPUCTaJUIMYECKHUE pemeTku. CBOKWCTBA BELIECTB C
MOJIEKYJISIPHBIMU U @aTOMHBIMU KPUCTAJUIMYECKUMH PELIETKAMMU.
Meranmnuyeckas cBsi3b. MeTaliMyeckass KpUCTaJUIMYECKas pElIeTKa |
METAJIIMYECKask XUMUYecKas CBsI3b. OU3NUECKUE CBOMCTBA METAJLIOB.

ArperaTHbl€ COCTOSIHUS BEIIECTB U BOJOPOJIHAs CBA3b. 1BEPHOE, JKUJKOE
U razoo0pa3Hoe cocTossHus BemiecTB. llepexon BemecTBa H3  OJHOTO
arperaTHoro COCTOSIHUSA B Apyroe. BogopoaHas CBs3b.

Yuctele BemecTBa U cMmecu. [loHATHE O cMecH BelecTB. | OMOreHHbIE U
rereporeHHsle  cMmecu. CocTtaB cmecedl: 00beMHass M MaccoBass JOJHU
KOMIIOHEHTOB CMECH, MACCOBAsI IOJISI IPUMECEHN.

Hucnepcubie cuctemsl. [loHsTHEe 0 aucnepcHou cucreme. JlucriepcHas
daza u nucniepcuonHas cpena. Knaccudukarus aucnepcHsix cucteM. [lonsrue o
KOJUIOMIHBIX CUCTEMaX.

JleMoHCTpauuu
Mogenb KpUCTAIIIMYECKON PEIETKHU XJIOpHUAa HaTPHsI.

OO0pa3ipl MUHEPATIOB C HIOHHOM KPUCTATUYECKOMN PEIIeTKON: KaJbIIUTa, TAJIUTA.
Monenu KpUCTATUTMUECKUX PEHIETOK «CyXoro Jbaa» (wim #oja), aiMasa,
rpaduta (MM KBapia).

[TpuOOps! HA KUAKUX KPUCTAIIIAX.

OOpa3ipl pa3aTUYHbIX JUCIEPCHBIX CUCTEM: AMYJIbCHUM, CyCHEH3UM, a’po30Jei,
resie u 307€e.

Koarymsauusa. Cunepesuc.

Oddexr Tunnans.

JlaGopaTopHbIE OIBITHI
[IpuroroBnenue cycrneHsuu kapOoHaTa Kaiblus B Boje. [lomyueHue sMynbCcuu
MOTOpPHOTO Macia. O3HAKOMJIEHHE CO CBOMCTBAMU JIUCTIEPCHBIX CUCTEM.

[Tpodunbabie U MPohecCHOHANTHHO 3HAYMMBIC 3JIEMEHTHI COJIECpPKAHUS.
[TongpHOCTE CBA3M W NOJSPHOCTH MOJEKysbl. KonaeHcanus. TekydecTs.
Bosronka. Kpucrammmzamus. CyOnumanus u jaecyonumanus. AHOMaIuu
bu3ndecKkux CBOMCTB BOJIbI. JKuakue KpucTayibl. MUHEPATbl U TOPHBIE TTOPOIBI
KaK MPUPOJIHBIC CMECU. DMYJIbCUM U CYCIICH3UH. 30JIM (B TOM YKCJIE a3P030JI1) U
renu. Koarynsuus. Cunepesuc.

1.4 Bopa. PacTBopbl. DnekTpoauTrudeckas IUCCOIMALIMS

Bona. PacrBopel.  PacrBopenme. Boma  Kak  pacTBOPUTEIb.
PactBopuMocTs BeliecTB. HacblllleHHBIE, HEHACBILEHHBIE, I[IEPECHIEHHbIE
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pacTBOphL. 3aBUCHUMOCTh PACTBOPUMOCTH Ta30B, KUAKOCTEH U TBEPIBIX
BEILIECTB OT Pa3IUYHbIX (haKTOPOB.

MaccoBas 107151 paCTBOPEHHOTO BEIIECTBA.

DJIEKTPOJIUTHYCCKAS  AUCCONMANUSA. OJIEKTPOJIUTBL U HEAJIEKTPOUTBHI.
ONEKTPONIUTHYECKAasT  JTUCCOLIAALUSI. MexaHnu3mbl ANEKTPOJIMTUIECKON
JUCCOLMAIMU JJIS BEIIECTB C PA3JIMYHBIMKA TUIIAMUA XUMHYECKOM CBS3H.
['vpaTipoBaHHBIE U HETWJIPATHUPOBAHHBIE MOHBL. CTENEHb AIEKTPOIMTHYECKOM
nucconaiii. CUIIbHBIE U Cl1a0ble AEKTPONUTHL. OCHOBHBIE TIOJIOKEHUSI TEOPUN
ANEKTPOJIUTUUECKOW  aucconuanvi. Kucnorel, OCHOBaHHMS UM COJH  Kak
DIIEKTPOJIUTBHI.

JleMoHCTpauun

PacTBOpUMOCTh BEILIECTB B BOJIE.

CobOupaHue ra30B METOI0M BBITECHEHHUSI BOJIbI.

PacTBOpeHue B BOJIE CEpHOU KUCIIOTHI U COJIEN

aMmMoHUs. OOpa3Ibl KPUCTAIIIOTUIPATOB.

N3roToBieHne TUIICOBOU IOBS3KH.

HcnpiTaHne pacTBOPOB 3JIEKTPOIUTOB M HEAJIEKTPOJIUTOB HA MPEAMET

JACCOILMALINKI. 3aBUCUMOCTh CTEIEHH SJIEKTPOJMTUYECKON NUCCOLUUALUN

YKCYCHOM KHCIIOTBI OT pa0aBiIeHUs pacTBOpA.

JIBMKEHHE OKpALLIEHHBIX HOHOB B JJIEKTPUYECKOM IIOJIE.

[IpuroroBiieHNE KECTKOW BOABI U YCTPAHECHUE €€

KECTKOCTH. IOHUTHL.

OO0pasipl MUHEPAIBHBIX BOJ PA3IMYHOTO Ha3HAYCHUS.

IIpakTHyeckoe 3aHATHE

[IpuroroBiieHHEe pacTBOpa 3aJaHHOW KOHLUEHTPALMH.

IIpoduabubie u nMpodeccHOHATBLHO 3HAYUMbIE 3JIEMEHThI COIepP/KAHUS.
PactBopenue kak (u3uMKo-xuMHuueckuil mpoiecc. TemnoBsie 3¢ dexTs npu
pactBopeHnn. Kpucramwtoruaparsl. Pemenue 3amady Ha MAacCOBYHO JTOJIIO
pacTBOpeHHOro BemiecTBa. [IpruMeHeHue BOIBI B TEXHUYECKUX LEIAX.
’KectkocTh BOJIBI U CTIOCOOBI €€ yCTpaHeHus. MuHepaibHbIC BOJIBI.

15 Knaccuduxaiys HeopraHM4eCKux COSTMHEHUN U UX CBOMCTBA

Kuciorst m wux cBoiictBa. KucimoTtel Kak  3JIEKTPOJUTHI, UX
KJaccupuKaus Mo Ppa3IMYHBIM MPU3HAKaM. XHUMHUUYECKHE CBOMCTBAa KHCIOT
B CBETC TECOPHUH DJICKTPOIUTHYCCKOM auccoruanuu. (OcoOeHHOCTH
B3aMMOJCUCTBUS KOHILIEHTPUPOBAHHOM CEPHOM W a30THOM KHCIOT C
MeTtauiamu. OCHOBHBIE CIIOCOOBI MOTYYEHUSI KUCIIOTHI.

OcHoBanusi uW ux cBoiictBa. OcCHOBaHUS KakK DJJEKTPOJUTHI, HUX
KiIaccupuKamys 1o pas-pu3HakaM. XUMHYECKHE CBOMCTBA OCHOBAaHUN B
CBETE TEOPUU AJIEKTPOJIUTUYECKON JIUCCOLAALINH. Paznoxenue
HEpPAaCTBOPUMBIX B BOJE OCHOBaHUW. (OCHOBHBIE CIOCOOBI MOJTYYCHHS
OCHOBAHMM.
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Coun m ux coiicTBa. Coin Kak 31eKTposuThl. Colau CpeHHe, KUCHbIE U
OCHOBHbIE. XMMHYECKHAE CBOMCTBA COJIEM B CBETE TEOPUU SJIEKTPOJIUTHUECKOU
mucconuali. CriocoObl TOJTyYeHHS COJIEH.

['maponus coien.

Oxkcuabt u ux cBoiictBa. ConeoOpazyronie U HecoJeoOpasyroue
okcubl. OCHOBHBIE, aM(OTEpHbIE M KHUCIOTHBIE OKCHJIBI. 3aBUCUMOCTD
XapakTepa OKCHAA OT CTENEHU OKUCIEHUs OOpa3ylollero ero Meraiia.
XHUMUYECKUE CBOMCTBA OKCUIOB. [lomyueHne oKCuaos.

JleMoHCTpanun

B3anmonenicTBrue a30THOM M KOHLUEHTPUPOBAHHOW CEPHOM KHUCJIOT C

Metauiamu. ['openue gocdopa u pacTBopeHue NpoayKkTa TOPEHUs B BOJE.

[Toyyenue u cBoicTBa aM(poTEepHOTO

rupokcuaa. HeoOpaTumeiii ruaponus kapOuaa

KaspIusl. OOpaTUMBIN THAPOJIU3 COJIeH

pa3IMYHOrO THIA.

HcnpiTaHne pacTBOPOB KUCIOT MHIUKATOPAMH.

B3auMopencTBrUE METAILUIOB C KUCIIOTaMMU.

B3anmoaeiicTBiEe KHMCIOT C OKCHIAaMH METAJLIIOB.

B3auMonencTBre KUCIOT C OCHOBAHUSMM.

B3auMonencTBre KUCIOT C COJISIMU.

HcnpiTaHne pacTBOPOB LIETOYEN

MHAMKaTopamu. B3anmonencTeue

iesao4en ¢ coisiMu. Pasznoxenue

HEPACTBOPUMBIX OCHOBAHHUM.

B3aumopencTBre cojiel ¢ MEeTaJUIaMH.

BzaumopencTBre CoJie Ipyr C IPyTroM.

['maposn3 cosielt pa3jIiMyHOro THUIIA.

IIpodunbHbie U NPOPECCHOHAIBHO 3HAYMMbIC JIEMEHTHI COJACPKAHUSL.
[IpaBuia pa3daBieHUs] CEpHOM KUCIOTHI. MCronb30BaHHE CEPHON KHCIIOTHI B
MPOMBINIUIEHHOCTH. EJKWe 1Ienoun, UX HMCHOJIb30BAHUE B MPOMBIIIJIEHHOCTH.
l'amenas m HerameHas W3BECTh, UX NMPUMEHEHUE B CTPOUTENLCTBE. ['HIC u
anedacTp, TUIICOBaHUE.

[Tonsitue o pH pactBopa. KucnoTtHas, mienoynasi, HeMTpaibHas cpena

pacTBOPOB.

1.6 XUMHUYECKUE PEAKIIIU

Knaccupukanumsa XxuMuUYeCKHX peakmud. Peaknum COeIMHEHHS,
pas3iokeHus, 3aMelneHus, ooMeHa. Karamutuueckue peakiuu. OOpaTuMbIe
U HeoOpaTuMble peaknuu. ['OMOTGHHBIE M TETEPOreHHBIC PEaKIUU.
DK30TepMHUCCKHE U JHAOTCPMHUYCCKHE peakmuu. TeruoBod  dddekT
XAMHUYECKUX peakiui. TepMOXMMUYECKUE YpPaBHEHUS.
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OKHCIUTENTBbHO-BOCCTAHOBUTEIbHbIE peakuuu. CTEneHb OKHUCIICHUS.
Oxkucnutelb W BOCCTaHOBJIeHHE. BoccTraHoBuTenb M OKuciaeHue. Meroj
ANEKTPOHHOrO OajaHca Il COCTAaBJIEHUS YPaBHEHUM  OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIHM.

CkopocTh XxuMUYeCKHX peaknuii. [[oHsATHE O CKOPOCTHM XUMHUYECKUX
peakuuii. 3aBUCUMOCTb CKOPOCTH XHMHYECKHX PpEaKIUid OT pPa3IuyHbIX
(GakTOpOB.  MPUPOJABI  pPEArUPYIOIMX  BEIIECTB, WX  KOHIIEHTpAIUH,
TeMIepaTypbl,  IOBEPXHOCTH  CONPUKOCHOBEHHMS M  HCIIOJIb30BAHUS
KaTaJanu3aToOpOB.

O0paTumocTh XuMHYeckHX peakumii. OOpaTuMmble U HeoOpaTHUMbIE
peakiuu. XuMUYEeCKOE PABHOBECUE U CIIOCOOBI €r0 CMEIIEHUS.

JleMoHCTpanun

[Ipumepsl HEOOPATUMBIX peaKUH, UAYIIUX C 0Opa30BaHUEM OCaJKa, rasa

WJIA BOJBI. 3aBUCUMOCTh CKOPOCTH PEAKLIHHU OT MPUPOAbl PEArupyrOInX

BEIIECTB. B3anMoiecTBuEe pacTBOPOB CEPHOM KUCIIOTHI C PaCTBOPaMHU

THOCyNb(aTa HaTpUs pas-

JMYHOUN KOHIIEHTPAIMU 1 TEMIIEPATYPHI.

Mopens KUIsIero ciosl.

3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIIMU OT MPUCYTCTBUS KaTald3aTopa
Ha TpPUMEPE pPA3JIOKEHHUS TEPOKCHIA BOJIOPOJa C TOMOIIBI JUOKCHAA
MapraHiia M Kartajiasbl.

Mopens 3mekTposumsepa.

MoJiesb 37IEKTPOIU3HON BaHHBI JIJIS TTOJTYYEHUS aTFOMUHUSA.

Mopeinb KOJIOHHbI CHHTE3a aMMHAKA.

JlaGopaTopHbie ONbITHI

Peakius 3amenieHus MeIM KE€JI€30M B pacTBOPE MEAHOTO

Kyrnopoca. Peakiuu, unymnme ¢ oopazoBaHMeM Ocajka, ra3a

WJIA BOJBI.

3aBUCUMOCTh CKOPOCTH B3aUMOJIECHUCTBHUSI COJSIHOW KHCJIOTBHI C METaJIAMU
OT UX TPUPOJIBI.

3aBUCUMOCTb CKOPOCTH B3aUMOJECHCTBHS LIMHKA C COJITHOW KHMCJIOTOM OT
€€ KOHIICHTpallHH.

3aBHCHMOCTh CKOpOCTH B3aumoneiicteust okcuma memu (II) ¢ cepnoit
KHUCJIOTOM OT TEMIIEPATYPHL.

[poduiabHbie 7| npogeccuoHaIbHO 3HAYMMbIe 3JIEMEHThI
coaep:xkanms. [lonstue 00 arekTponu3e. DIEKTPOIN3 PACTIABOB. DIIEKTPOIH3
pacTBOpPOB. JJEKTPOJIUTUYECKOE mMoJiydeHue amtoMuHus. [IpakTuueckoe
MPUMEHEHUE AIEKTPOIU3A. l"anpBaHOMmIACTHKA. l'anpBanocrerus.
PadgunupoBaHue 1IBETHBIX METAJIJIOB.

Karanu3. T'omMoreHHble W Te€TEpPOreHHbIE KaTanu3aTopbl. [IpomMoTOpBHI.
Karanutuueckue siapl. UTHrHOUTOPHI.

[Tpon3BOICTBO aMMHUAKA: CHIPHE, AllapaTypa, HAyYHbIC TPUHLIUIIEI.
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1.7 Mertajuibl 1 HEMETAJUIBI

Mertasibl. OCOOEHHOCTH CTPOECHHSI aTOMOB M KpUCTALIOB. PU3HUYECKUE
cBoiicTBa MeTa/uioB. Kraccuukanus MeTaqioB MO pa3IUYHBIM MPHU3HAKAM.
XHWMHUYECKHE CBOMCTBA METAIOB. JJEKTPOXMMUYECKHA psAJ HaNpsKEHUN
MeTaJII0B. MeTtamnorepmust.

OOmue crnocoOpl  moNyuyeHus: MeTauioB. lloHATne o MeTamTyprumu.
[IupomeTaimyprusi, THIAPOMETALIYPruss M 3yekTpoMetamuryprus. CriaBbl
YEPHBIE U LIBETHBIE.

Hemerasuibl. OcobeHHOCTH cTpoeHusi aromMoB. Hemeramisl — mpocTeie
BEUIECTBA. 3aBUCUMOCTb CBOMCTB TaJOr€HOB OT HX IIOJIOKEHUS B
NEPUOANYECKON cucTemMe. OKHCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA
HEMETAJUIOB B 3aBUCHUMOCTH  OT  HMX  IIOJOXKEHHA B pAady
IIEKTPOOTPULIATEIILHOCTH.

JlemoHcTpanuu

Kosmnekus meramios.

B3auMoneiictBue MeTalZIOB ¢ HeMeTaaaaMu  (Kejle3a, IIMHKa |
ATIOMUHUSA C CEpOM, AIIOMUHHS C HOIAOM, CYPBMBI C XJIOPOM, T'OpPEHHE
KeJeza B XJIope).

I'openne meTaios.

AJIFOMUHOTEPMHUSI.

Komneknus nemeramioB. ['openne HemetamnoB (cepwl, docdopa, yris).
BhiTecHeHre MeHEe aKTUBHBIX TaJIOTEHOB M3 pPacTBOPOB HMX coJiel Ooiee
AKTUBHBIMHU TaJOT€HAMM.

Mopens NpOMBIIIJIEHHOW YCTAHOBKHM I ITPOU3BOJCTBA CEPHOW KHUCIIOTBHL.
Mopaens nieun s o0xkura m3BecTHsKa. KoUIeKuu MpoayKIMM CUITMKATHON
NPOMBIIIIEHHOCTH (cTekna, ¢apdopa, ¢asHca, UeMEHTa pa3IMYHbIX MapoK U
Jp.).

JlabopaTopHbie ONbITHI

3akaJika U OTIYCK CTAJIH.

O3HaKOMJIEHHE CO CTPYKTYpaMmH CEporo u O0eaoro 4yryHa.

PacnioznaBanue pyz xenesa.

IIpakTuyeckue 3aHATUSA

[Tonyuenue, cobupanuie U pacrio3HaBaHKUE ra3oB.

Pewienne skcniepuMeHTaIbHbIX 33/1a4.

IpopunibHbie U NPOPecCHOHATBHO 3HAYMMbIE 3JIEMEHTHI COAEPKAHMS.
Koppo3usa MeramnoB: XHMHYECKAasT W DIIEKTPOXUMHYECKAs. 3aBUCHUMOCTh
CKOPOCTH KOppO3UU OT YCIOBUM OKpyxkarome cpensl. Knaccudukamms
KOPPO3HH METAJUIOB MO Pa3au4HbIM npu3HakaM. CrocoObl 3alIUThl METAJIOB
OT KOPPO3UHU.

[Ipon3BOACTBO YUyTr'yHA U CTAJIN.
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[TosrydeHre HEMETaUIOB (PPAKIMOHHON MMEPErOHKOM MKUAKOTO BO3AyXa MU
JIEKTPOJIN30M PACTBOPOB UJIU PACILIABOB DJIIECKTPOJIUTOB.
CunukatHasi TpOMBIIUIEHHOCTb. [IpOM3BOACTBO CEPHOM KHUCIIOTBHI.

2. Opranuyeckas XUMHs

2.1 OCHOBHbBIEC TOHSITUS OPTaHUYECKON XUMHUU U TEOPUSI CTPOCHUS
OPraHUYECKUX COCAUHECHUN

IIpeamer opranuyeckoi xumuu. I[IpuponHsle, HCKYCCTBEHHBIE U
CUHTETHYECKHE OPTaHNYecKre BemecTBa. CpaBHEHNE OPraHUYECKUX BEILECTB
C HEOPraHUYECKUMH.

BanenTHOCTE. XMMUYECKOE CTPOCHUE KaK IOPALOK COCAUHEHUsS aTOMOB B
MOJIEKYJIBI 110 BaJICHTHOCTH.

Teopust crpoeHusi opraHudeckux coegquHennid A. M. bByrtieposa.
OCHOBHBIEC TIOJOXKEHUS TEOPUM XHMHUYECKOIOo CTpoeHMs. HM3omepus u
u3oMepbl. XuMuyeckue ¢GopMyJabl U MOJEIUM MOJEKYJI B OpPraHM4ecKou
XUMUHU.

Kaaccupukanust opranudeckux BemecTs. Knaccudukanus BemecTs 1no
CTPOCHUIO YIJIEPOAHOTO CKeJeTa M Hadu4uio (YHKIMOHAIBHBIX TPYIIL.
['omomnoru u romonorus. Hauana nomenkmarypsr IlUPAC.,

Knaccupuxkanusa peakumii B opranvuyeckoil xumuu. Peakiuun
pUCOeIMHEHUs (TUIPUPOBAHMS, TAJIOT€HUPOBAHMS, THAPOTaJIOr€HUPOBAHUS,

rUpaTalum). Peakunn OTILICTIIICHUS (meruapupoBaHus,
JEruApOTraIoTeHUpPOBaHus, Jeruapartanuu). Peakuuu 3amenienus. Peakiuu
M30MEPH3ALINH.

JlemoHcTpanuu

Mogenu MOJIEKyJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCIMHEHUM.

KauecTtBeHHOE OOHapyXeHHE YIiiepojia, BOJIOPOAA U XJIOpa B MOJIEKYJax
OPTraHUYECKUX COCTMHEHUM.

JlabopaTopHBI#A ONBIT

N3rorosnenne Moaened MOJIEKYJl OPraHUYECKUX BEIIECTB.

IMpodpuiabubie " npo¢eccuHOHAJIBLHO 3HAYUMBbIE 3JIEMEHThI
conepxkanusi. [lonarue o cyOcTpate u peareHTe. Peakuuu OKUCIEHUS U
BOCCTAHOBJICHUS OpraHuveckux BemecTB. CpaBHeHUE KiaccuPuUKaIuu
COCIMHECHUN ¥ KJacCU(UKAIIUU PEAKIM B HEOPTaHUUECKOW U OPTraHUYECKOM
XAMUHU.

2.2 VYTneBo0poabl ¥ UX NPUPOJAHBIE UCTOYHUKH

AJIKaHbL. AJIKaHbI. TOMOJIOTUYECKHI Psjl, U30MEpUs M HOMEHKIATypa
aJKaHOB. XHMHMUYECKHE CBOICTBA aJIKaHOB (Me€TaHa, »JTaHAa): TOpPEHHUE,
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3aMelIeHre, paszliokeHue, naerujipupoBanue. lIpumeHeHune ankaHoB Ha
OCHOBE CBONCTB.

AJIKeHbl. OJTWIIEH, €ro mnoJiyudeHue (JAeTuIpUpOBAHUEM  HTaHa,
JENoJIMMEpU3aliel  MOJMATHIICHA). ['OMoJorudeckuii psia, HU30Mepus,
HOMEHKJIaTypa aJIKEHOB. XUMHMYECKHE CBOMCTBAa JTHIIEHA: TOPEHHUE,
KaueCTBEHHbIE peakuuu (oOeciBeUrMBaHME OpPOMHOM BOABI W PacTBOpA
NepMaHraHaTa  Kaius), TUAparanus, noiauMmepusanus. [IpuMeHeHue
ATUJIEHA HA OCHOBE CBOWCTB.

Juenbl U Kayuyyku. [loHsTue o nHMeHax Kak yIJIEBOJAOPOAAX C ABYMS
NBOMHBIMA  CBSI3SIMU.  CONpSKEHHbIE JHEHBl. XHMHYECKHE CBOWCTBA
Oyragumena-1,3 w wW3ompeHa: oOecHBeYMBAHWE OpPOMHOW  BOJBI M|
nojauMepu3alusi B Kaydyykd. HaTypaJbHBII M CHHTETHYECKHUE KaydyKH.
Pe3una.

AaxkuHbl. AnetwieH. XUMHYECKME CBOWCTBA Aal€TWICHA. TOPEHHUE,
oOecliBEeUMBaHHE OpPOMHOM BOJABI, MPHUCOECIMHEHUN XJIOPOBOJIOpOJA U
rugpartanus. lIpuMeHeHue aneTuneHa Ha OCHOBE CBOWMCTB. MexkiaccoBast
M30MEpHUS C ajKaJIlueHaMHU.

Apenbl. benzon. Xumuueckue CBONCTBa O€H30J1a: TOpPEHHUE, PEAKIHMH
3aMmeleHust (rajoreHupoBaHue, HuUTpoBaHue). lIpumenenune OeH30Ma Ha
OCHOBE CBOMCTB.

IIpupoaHbie HCTOYHMKHM YyriaeBoaopoaoB. Ilpuponsslii ra3: cocras,
MIPUMEHEHUE B Ka- YECTBE TOILINBA.

Hedts. CocraB u nepepaborka Hedtu. [leperonka nHedtu. HedrenpomykTsl.

JleMmoHCTpauumn

['openne meTaHa, STUIICHA, ALIETUIIEHA.

OTHOolIeHWE MeTaHa, »JTWJIeHa, aneTwieHa U OeH30la K pacTBOpam
nepMaHraHarta Kajaus 1 OpoMHOI BoJiE.

[lonydyeHue H3TuiEHA peakluend AeTHApaTalyMh 3TAHOJA, aleTUIIEHA —
TUAPOJIU30M KapOuaa KajbIlus.

Pa3noxxenne Kaydyyka Tpd  HArpeBaHUM, HWCHOBITAHHE  MPOAYKTOB
Pa3JIOKEHUSI HAa HENPEIEIbHOCTb.

Konnexmus obpasnos vHedtu u HedrenpoaykroB. Komneknus «KameHHbIi
YIoJib U IPOJYKIUST KOKCOXUMHUYECKOTO MPOU3BOJICTBAY.

JlaGopaTopHbie ONbITHI

O3HaKOMIIEHHE C KOJIJIEKLIMEH 00pa3oB He()TH U MPOTYKTOB €€ epepaboTKH.

O3HakoOMJICHHE C KOJUICKIIMEH KaydyKOB M 00pa3iiaMu U3 U3 PE3UHBI.

IpodpuiabHbie U NPodecCHOHAIBHO 3HAYUMBbIEC 3JIEMEHTbI

coaep:xxanusi. [IpaBuino B.B.MapkoBuukoBa. Knaccudukanms u Ha3HaueHHE

kay4dykoB. Knaccudukamms u Ha3HaueHre pe3uH. Bynkanu3zanus kaydyka.

[Tonyuenne ameTwieHa NTUPOJIMU30M METaHA W KapOUIHBIM CTHOCOOOM.
Peakuuga nonuMepusanuu BUHWIXJIOpUAA. [lOMTMBUHUIXJIOpUT U €O
npuMeHeHne. TpuMepusanus aneTuieHa B OCH301I.

19



[Tonsitue 00 oskcTpakuuu. BoccraHoBieHue HUTPOOEH30/la B AHWIIMH.
['omonoruueckuit psig apeHoB. Tonyon. HutpoBanue tomyona. TpoTui.

OCHOBHBIE HaNPaBJIEHUS MPOMBIIUIEHHON NEepepabOTKH MPUPOAHOTO

raza. [lomyTHblil He(TAHON ra3, ero nepepadoTKa.

[Iporiecchl MPOMBINUIEHHOW TepepadoTKu He(TU: KPEKUHT, pUPOPMUHT.
OxkTaHOBOE YMCIIO OEH3UHOB M LIETAHOBOE YUCIIO JIU3EIbHOTO TOIIMBA.

Kokcoxumuyeckoe mpou3BOJICTBO U €r0 MPOIYKIIHS.

2.3 Kucnopoaconepxariye opraHudecKue COCIUHCHUS

Couprel. [lonydyenue »sTaHona OpOXKEHHUEM TJIIOKO3bI W THApATalUEH
aTWiIEeHa. [uapokcwibHas rpymnna kak ¢yHKuuoHanbHas. [lonsitue o
NpEAEIbHBIX OJHOATOMHBIX CHUpPTaX. XHWMHYECKHE CBOMCTBA H3TaHOJIA:
B3aMMOJICHCTBUE C HAaTpueM, 0Opa3oBaHUE MPOCTHIX U

CJIIOKHBIX 3(HUpOB, OKHUCIEHHE B anpaerui. [IpuMeHeHue 3TaHoIa Ha
OCHOBE CBOMCTB. AJIKOTOJIN3M, €0 MOCJIEACTBUA I OpraHu3Ma 4eaoBeKa U
IIpEAYNPEKICHUE.

[nuneprH Kak NpeAcTaBUTENIb MHOTOAaTOMHBIX CHHUPTOB. KaudecTBeHHas
peakuysi Ha MHOIOAQTOMHBIE CIUPTHL. [IpruMeHeHue rimiepuHa.

®enon. duszmyeckue U XUMHUYECKHE CBoMcTBa (eHona. Bzaumnoe
BIUSIHAE aTOMOB B MOJIEKyJie (DEHOJa: B3aMMOJICUCTBHE C THUAPOKCHIOM
HATpHsS U a30THOM kucioTol. [Ipumenenne dheHonma Ha OCHOBE CBOMCTB.

Aabaeruabl. [lonarue 00 anpaerugax. AjbpAerujHas rpynmna Kak
byHkuuoHanbHas. DopMmanpaerua M €ro  CBOMCTBA:  OKHCIIEHHE B
COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIIUW CIUPT.
[lonyuyeHne  anpAEruaOB  OKHCIEHHUEM  COOTBETCTBYIOIIUX  CHUPTOB.
[Ipumenenue GpopmManbpiaeruia Ha OCHOBE €ro CBOWCTB.

KapOonoBbie  kuciaorbl. lloHstue o  KapOOHOBBIX  KHCIOTax.
KapOokcunpHas rpynmna Kak (QyHKIMOHaIbHAs. ['omojioruueckuit  psin
MpEeNeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. [lomyueHue kapOOHOBBIX
KUCJIOT OKHUCJICHUEM QJIbICTHUI0B. XUMHUUYECKUE CBOMCTBA YKCYCHOM KHCIIOTHI:
oOIue CBOWCTBA C MUHEPAJIBHBIMH KHCIOTaMH M PEaKIus 3Tepuukaiuu.
[IpuMeHeHne YKCYCHOM KHCIOTBI Ha OCHOBE CBOMCTB. Bpicimime XKupHbIE
KHUCJIOTBI HA IPUMEPE NMATBMUTUHOBOM U CTEAPUHOBOM.

Cnoxuble 3pupbl u kupbl. [lomydeHne CcIOXKHBIX A(PHUPOB peaKiueit
srepudukaru. CroxxkHaele >QUpbl B MOpupojie, UX 3HadeHue. I[IpuMeHeHue
CJIO’KHBIX 3()MPOB HA OCHOBE CBOMCTB.

Kupsl kak crnoxssle 3¢upbl. Knaccudukarms xupoB. XUMUYECKUE CBOMCTBA
JKAPOB: THIPOJU3 U TUIPUPOBAHUE KUIKUX KUPOB. lIpuMeHeHue >KUpoB Ha
OCHOBE CBOMCTB. Mbla.

YraeBoabl. YrieBoabl, UX Kiaccudukauus: MoHocaxapuasl (TJIOK03a,
bpykTo3a), mucaxapuabl (caxaposa) U mojarcaxapubl (Kpaxman U HEeJITI0I03a).
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['moko3a — BeHIecTBO C JBOMCTBEHHOW (YHKIIMEH — aibAeTHAO0CIHUPT.
XUMUYECKUE CBOMCTBAa TJIOKO3bI: OKHCIEHHE B TJIIOKOHOBYIO KHCIIOTY,
BOCCTAHOBJICHHUE B COpPOUT, ciupToBOEe OpokeHue. [IpuMeHeHue ritoKo3bl Ha
OCHOBE CBOMCTB.

3HaueHue YIJIEBOAOB B JKMBOW MPUPOAE M >KU3HU uenoBeka. [loHstue o

peaKuax MMOJIMKOHICHCAIINHT " TUAPOJIN3a  HAa  TPUMEPE
B3aMMOIIPEBPAICHUI: TJIIOKO3a <> IOJIUCcCaxapul.
JdeMoHCcTpaMu

Oxkucnenue cnupra B ajabJerul.

KauecTBeHHbIE pEaKIIMM HA MHOTOATOMHBIE CITUPTHI.

PactBopumMoOCTh peHONIa B BoJie pHU OOBIYHOW TeMIIEpaType U

HarpeBaHuM. KauecTBeHHbIE peakuuu Ha (EHOII.

Peakiust cepeOpsiHOro 3epkajia ajibJErUI0B U TIIFOKO3bI.

OkucneHue albIEeTUI0OB U TJIIOKO3bl B KUCJIOTY C MOMOUIBIO THAPOKCUIA
menau (I1). KauectBenHas peakiusi Ha Kpaxmasl. Komiekiust 3QUpHBIX
Macen.

JlaGopaTopHbie ONbITHI

PacTtBopeHue riauneprHa B BOJAE U B3aUMOJICHCTBUE C THAPOKCUIOM MEIU

(IT). CoiicTBa yKCYCHOW KHCJIOTBI, OOIIME CO CBOMCTBAMU MHUHEPATbHBIX

KHCJIOT. J{oKa3aTenbcTBO HENMPENENbHOTO XapaKTepa >KUJIKOTO Kupa.

B3auMopeiicTBUE IIIOKO3bI U CaXapo3bl C TUAPOKCHIIOM

memu (II). KauectBennast peakmusi Ha Kpaxmai.

IpoduibHbIe U NPOPECCHOHATBLHO 3HAYUMBbIE 3JIEMEHTbHI COHCPKAHMSIL.
MeTunoBblil CUPT M €ro HMCMNOJIb30BAHHWE B KAUECTBE XMMHUYECKOTO ChIPBSL.
TOKCHMYHOCTh METaHOJIa M MIPAaBHJIa TEXHUKH O€30MacHOCTH MPHU padoTe C HUM.
OTUJICHIJIMKOJIb U €r0 NMPUMEHEHHE. TOKCHUYHOCTh STUJICHIJIMKOJS U MpaBUiIa
TEXHUKHU 0€30MaCHOCTH MPHU padoTe C HUM.

[Tosryuenue ¢geHona U3 NPoIyKTOB KOKCOXMMHYECKOIO POU3BOJCTBA U U3

oenzona. [Tonukonnencanus Gopmanbaeruaa ¢ GeHoJioM B

dbenosoopMabACTUAHYIO CMOITY.

Auneransaerun. [lonsTue o keroHax Ha npuMmepe anertoHa. I[Ipumenenue
alleTOHA B TEXHUKE U MPOMBIIIICHHOCTH.

Muoroo6pa3ue  KapOOHOBBIX  KHCJIOT  (IIaBEIEBOM  KUCIOTHI  Kak
JIBYXOCHOBHOM, aKpUJIOBOW KHUCIOTHl KakK HENpeAeNbHOW, OEH30MHOU
KHUCJIOTBI KaK apOMaTHYECKOMN ).

[TnenkooOpasytomue wmacia. 3aMeHa J>KHPOB B TEXHUKE HEMUIICBBIM
celpbeM. CHHTETUYECKHE MOIOIUE CPENCTBA.

MonouHokucnoe OpoxkeHHe TIIOKO3bl. KHCIOMOJNIOYHBIE MPOIYKTHI.
CunocoBanne kopmoB. HutpoBanue uemntono3sl. [Tupokcuinus.

2.4 A30TcojiepKallie opranndeckue coequHeHus. [lomumepsl
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Amunsbl. [Torstue 06 amuHax. AnudaTiHueckue aMUHbI, UX KJacCU(pUKALU
Y HOMEHKJIaTypa. AHWIMH Kak opraHu4ueckoe ocHoBaHue. [lomyuenne annnmna
U3 HUTpoOeHsona. [[puMeHnenne aHnuIMHA HA OCHOBE CBOMCTB.

AMHUHOKHCJI0TBI. AMHHOKUCITIOTHI Kak amMdoTepHble IU(YHKIIMOHAIBHEIC
OpPraHUYECKHUE  COCAUHEHHS.  XUMHUYECKME  CBOMCTBA  AMUHOKHCIOT:
B3aUMOJICHCTBUE C IIEJ0YaMH, KHCIOTaMUd W Jpyr C JApyroMm (peakuus
nonvkoHaeHcanuu). llentunHas cBa3p W nonunentuasl. llpumeneHue
aMUHOKHUCJIOT Ha OCHOBE CBOMCTB.

beaku. IlepBuunas, BTOpUYHAas, TpPETUYHAs CTPYKTYpbl  OEIKOB.
XVUMUYECKHE CBOMCTBA OCJIIKOB: TOpPEHHUE, JEHATypalus, THAPOJIN3, IIBETHHIC
peakuuu. buonorudeckue GyHKIUU OEIKOB.

IMonumepsl. benku u nonucaxapuibl Kak OMOTIOTUMEPHI.

Ilnactmaceel. [lomydeHne mnogMMeEpoB peaknMed MOJIMMEPHU3ALUU U
MOJIMKOHJICHCAIMU. TEepMOIUIACTUYHBIE W TEPMOPEAKTHUBHBIC IIJIACTMACCHI.
[IpencraBurenu miaacTMacc.

Bosokna, ux kiaaccupukanusa. I[lonmydenue BonokoH. OTtaenbHbIE
IIPEICTABUTENIM XUMUYECKUX BOJIOKOH.

JlemoHcTpanuu

B3aumopencTBrue aMMHaka U aHWJIMHA C COJISTHOU

KHCIoTON. Peakiius anuiamHa ¢ GpOMHOM BOJOM.

Jloka3aTenbCTBO HATMYKS (PYHKIIMOHAIBHBIX TPYTII B pACTBOpPax

aMUHOKHUCIIOT. PacTBopeHue u ocaxkeHue OEJKOB.

[{BeTHBIE peakLK OEITKOB.

['opeHne nTuubero nepa u MepCTSIHON HUTH.

JlaGopaTopHbie ONbITHI

PactBopenue 0eiakoB B BOJIE.

OO6napyxeHue 0eIKOB B MOJIOKE U MSICHOM OyJIbOHE.

Jlenatyparus pactBopa 0eiKa KypuHOTO siifila CIUPTOM, pacTBOpaMu COJIei
TSKEJBIX METAJIJIOB U [IPU HAIPEBAHUU.

IIpakTuyeckue 3aHATUSA

Pelienue skcriepuMeHTaIbHBIX 3a71a4 Ha UACHTU(UKAIIMIO OPTaHUYECKUX

coeMHEeHUM. Pacnio3HaBaHue 1J1aCTMAaCC ¥ BOJIOKOH.

[Mpodpuiasubie " npo¢eccCuHOHAIBLHO 3HAYUMBbIE 3JIEMEHThI
coaep:xkaHusi. AMHHOKanpoHoBasg Kuciora. KampoH Kak mMOpeacTaBUTENb
MOJIMAMUJIHBIX ~ BOJIOKOH.  Mcmomb3oBanue — ruaponm3a  OEIKOB B
npoMeinieHHOCTH.  [lomuBuaumXopua, mnonuteTpadTopITHIeH (TedIoH).
®denomopopmanpaeruanpie  miaactMaccbl.  Lemmynoun.  Ilpombinuiennoe
MIPOU3BOACTBO XUMHUUYECKUX BOJIOKOH.

buonorust OObeKT M3yueHuss OMOJOTUM — >KuBasg mnpupoaa. I[lpusnaku
KUBBIX OpPraHM3MOB M HX MHOrooOpasue. YpOBHEBas OpraHU3alus >KUBOM
OpyupoAbl M 3BOMIOLMSA. MeToapl TMO3HAHUS KUBOM mpupoabl. OOmime
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3aKOHOMEpHOCTH Ouojoruu. Ponp 6uonoruu B GOpMHpPOBAHHHM COBPEMEHHOU
€CTECTBEHHO-HAY4YHOM KAapTHWHBI MUPAa M NPAKTUYECKOU NEATEIBbHOCTH JIFOJIEH.
3HadyeHne OMOJIOTHUH MPU OCBOCHUHU MPOPECCUN U CICIHATBHOCTEH CPETHETO
npodeccuoHansHOTO 00pa30BaHMS.

JdeMoHCcTpaMu

buonoruueckue cucteMbl pa3HOTO YPOBHS: KJIETKA, OPraHU3M, MOIYJISALHUSA,
IKOcHUcTEMa, Orocdepa.

[{apcTBa )KUBOW IPUPOIBI.

1. YVueuue o kieTke

Xumnyeckasi opraHusanmus KJieTku. KieTka — sjneMeHTapHas KuBas
CUCTEMA W OCHOBHAsl CTPYKTYPHO-(DYHKIIMOHAJIbHAS €IUHUIA BCEX >KUBBIX
opranu3MoB. KpaTkast HCTOpUST U3YUEHUS! KIIETKH.

XuMuyeckass opraHuzanus KiaeTkd. OpraHu4eckue M HEOpraHMYECKUe
BEIIECTBA KJIETKM M JKUBBIX OpPraHU3MOB. belku, yriaeBobl, JIUIUABI,
HYKJIEMHOBBIE KUCJIOThI U UX POJIb B KIIETKE.

Crpoenne M ¢yHkuum KiIeTku. [IpoxkaproTMdecKMe W DYKApUOTHYECKHE
KJIEeTKU. Bupycsl kak HeksierouHast (opma KM3HM M UX 3HaueHue. bopeOa c
BupycHbiMu 3abonieBanusimu (CIINJ wu np.) [urommazma u kieTouHas
MeMOpaHa. OpraHouibl KJIETKH.

O0MeH BelecTB M NMpeBpallleHHe dHEPrum B KJieTke. [lnactuueckuil u
DHEPreTHUCCKUil OOMEH.

Crpoenne u ¢yskuuu xpomocoMm. JIHK — HocuTens HacimeacTBeHHOMN
undopmaruu. Permmkanus JIHK. T'en. T'enernueckuit kon. buocunTtes
Oeka.

Ku3HeHHbIN HUKT KJIeTKH. KIeTku 1 ux pasHooOpa3ue B MHOTOKJIIETOUHOM

OpraHu3Me.

Huddepenunponka kinetok. Knerounas Teopusi CTpoeHUst

OpPTaHHU3MOB.

MuwuTto3. [{luToKMHE3.

JdemoHcTpanuu

CrtpoeHue 1 CTpyKTypa

oenka. CTpoeHue MOJIEKY

JHK u PHK. Pennukarust

JHK.

CxeMbl SHEepreTuyecKoro oOMeHa u OMocuHTe3a Oeska.

CrpoeHue KIETOK MNPOKApUOT W DJYKAPUOT, CTPOEHHE M MHOroooOpasue
KJIETOK PACTEeHU U YKUBOTHBIX.

CrpoeHnue Bupyca.

dotorpadun cxem CTpoeHUs

xpoMocoM. Cxema CTpOEHHS T'eHa.
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MwuTtos3.

2 Opranusm. PazMHOXXEHHE U MHIUBUAYaIbHOE Pa3BUTHE
OpPTaHU3MOB

Pa3mHokenne opranm3moB. OpranuzM — enuHoe 1iesioe. MHorooOpaszue
OpraHn3MoB. Pa3zMHOXKE€HHE — BaKHEHIIEE CBOMCTBO JKUBBIX OPraHU3MOB.
[TooBoe u Oecnonoe pasmHokeHue. Meiio3. OOpa3oBaHKE MOJOBBIX KJIETOK
U OILUIOJOTBOPEHHUE.

NupuBuayanbHoe  pasBuUTHE  OpraHu3mMa. OMOPHOHANBHBIA  3Tal
oHTOreHe3a. OCHOBHbIE CTaAUuU ASMOPHUOHAIBHOrO pa3BUTHs. OpraHoreHes.
[TocTaomMOprOHaNBbHOE pa3BUTHE.

CXoncTBO 3apoAbllIel MPEACTABUTENICH Pa3HBIX TIPYII IO3BOHOYHBIX Kak
CBUIETEIIBCTBO KX OBOJIOLUOHHOTO poAacTBA. lIpuumHBI HapymieHuil B
pPa3BUTHH OPTaHU3MOB.

NuauBuayaibHOe Ppa3BUTHE 4el0BeKa. PenpoayKTHBHOE 3/I0pOBBE.
[locmencTBusl BIMSAHHAS AJKOTOJs, HHUKOTHHA, HApKOTHUYECKUX BEILECTB,
3arpsiI3HEHMsI CPEZIbl Ha Pa3BUTHE YEJIOBEKA.

JlemoHcTpanuu

MHoroo6pa3ue opraHu3MoB.

OOMeH BelIecTB U MPEBPAICHUE SHEPTUU B

KJIeTke. POTOCHHTES.

Jlenenue

KJIETKH.

Muros3.

becrnionoe pasMHO)keHUE

opranu3zmoB. O6pa3oBaHue

IIOJIOBBIX KJIETOK. Menos.

Onnoa0TBOPEHUE Yy PACTEHUM.

NHauBrayanbHOE pa3BUTHE

OopraHu3Mma.

Tunsl MOCTIMOPHUOHATBHOTO Pa3BUTHS KUBOTHBIX.

1. OCHOBBI TEHETHUKHA U CEICKINU

OCHOBBI Y4Y€HHUSI O HACJEACTBEHHOCTH M U3MEHYMBOCTH. ['eHeTMKa —
HayKa 0 3aKOHOMEPHOCTSIX HACJEACTBEHHOCTH M M3MEHUYHMBOCTH OPraHU3MOB.
I'. MeHnaenp — OCHOBOIIOJIO)KHUK TCHETUKH. | €HeTHYecKass TepPMUHOJIOTHS U
CHUMBOJIMKA.

3akoHBI TEHETHKH, ycTaHOBJIeHHbIe [. Menaenem. MoHoruOpuaHoe u
TUTUOpUAHOE CKpenuBaHue XpOMOCOMHAsi TEOpHUsi HaCJIEACTBEHHOCTH.
B3anmoneiicteue reHoB. [l'ehHeruka moia. ClemjieHHOeE ¢ [OJIOM
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HacJelIOBaHHE. 3HAYEHHWE TE€HETUKU JUIsl  CEJEKUMH W MEIULUHBI.
HacnenctBennsie 00Jie3HH YETIOBEKa, UX MPUUYUHBI U MPOQPHUIAKTHUKA.

3akoHOMepHOCTH U3MEHYMBOCTH. HacnencrBennas, WIH
T€HOTHIINYECKas, U3MEHYHUBOCTb. MonuduxaronHtas, WIH
HEHACJIEACTBEHHAs, M3MEHYMBOCTh. ['eHeTmka denoBeka. ['eHeTnka n
MeauIuHa. MaTepualbHble OCHOBBI HACIEIACTBEHHOCTM M W3MEHYHMBOCTH.
['eHeTHKA W DBONIOLMOHHAS TEOpHUsA. [ eHeTuka MOmyJIsALuM.

OCHOBBI CeJIeKIIUM PACTEHUH, )KMBOTHBIX H MUKPOOPraHM3MoOB. [ eHeTnka
— TeopeTHYecKass OCHOBa cenekiuu. OAoMallHUBaHUE JKUBOTHBIX W
BBIPAIMBAHUE KYJIbTYPHBIX pAaCTEHUH — HaYyaJbHBIC JTallbl CEJICKINH.
Yuyenne H. . BaBunoBa o0 MLeHTpax MHOrooOpa3usi M MPOUCXOKICHUS
KyJIbTYPHBIX pacTeHHil. OCHOBHBIE METOJbl CEJIEKUHUU: THOpUAU3aLus |
HUCKYCCTBEHHBIH OTOOp. OCHOBHBIC JOCTHXKCHHUSI COBPEMEHHOM CENEKIIUU
KyJIbTYPHBIX PACTEHUH, TOMAUIHUX KUBOTHBIX U MHUKPOOPIaHU3MOB.

buotexHonorus, €e NOCTHKEHUS W MEPCIEKTUBBI Pa3BUTHUA. DTHUYECKHE
aCIeKThl HEKOTOPBhIX JOCTMKEHHMH B OuoTexHojoruu. KioHupoBanue
KHUBOTHBIX (MPOOJIEMBI KIIOHUPOBAHUS YEIIOBEKA).

JeMmoHcTpanuu

MonoruOpuiHoe U JUrHOpUIHOE CKPELIMBaHUE.

[IepekpecT XpoMocoM.

CueruieHHoe

HacJe/I0BaHHE.

Mytanun.

[leHTppl MHOroOOpa3uss M NPOUCXONKIAEHUS KYJIbTYPHBIX PACTEHHN H
JOMAIIIHUX KUBOTHBIX.

['uOpuan3zanus.

HckyccTBEHHBIN

oTbop.

HacnencrBenHble 60Jie3HN YelloBEKa.

BnusiHMe ankoronansMa, HApKOMaHUH, KypeHUs Ha HACJIEACTBEHHOCTb.

2. [TpoucxoxieHre U pa3BUTHUE KU3HU HA 3€MIIE.
OBOJIIOLIMOHHOE YYE€HUE

IIpouncxoxkaeHnne W HadajbHbIE JITanbl Pa3sBUTHS KU3HH Ha 3emule.
['unoresspl MPOUCXOKIACHHUS XKU3HHU. M3ydeHHEe OCHOBHBIX 3aKOHOMEPHOCTEHN
BO3HUKHOBEHUS, Pa3BUTHUS U CYIIECTBOBAHUS YKU3HU Ha 3emjie. YCIOKHEHUE
JKUBBIX OPraHW3MOB B IIPOIIECCe BOJIONKK. MHOrooOpasue >KMBOTO MHpa Ha
3eMJie U COBPEMEHHAs €ro OpraHu3allusl.

HcTopusi pa3BuUTHA IBOJIOUMOHHBLIX Haeil. 3Hauenue pador K. JIunues,
K. b. Jlamapka B pa3BUTHH DBOJIOIHOHHBIX HIACH B OHOJIOTHH.
OBonwonunonHoe yuenue Y. Jlapsuna. EcrtecTtBeHHwlit ot1bOop. Poib
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HBOJIOLMOHHOTO YyYeHUS B (HOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOU KapTHHBI MUpA.

Mukpo3Bosronyuss ¥ Makpo3Boawouust. KoHuenuus Buaa, €ro KpUTEpUU.
[Tomynsiust — CTPYKTypHas €IMHMIIA BHJIa W 3BOJIOUMU. [[BHKylHME CHUIIBI
sBosroluu.  CHUHTETHMUYEecKass  TeOopus  JBOJNIOLMM.  MUKpPOIBOJIIOLUS.
CoBpemeHHble npescTaBieHus o BugooodpaszoBanuu (C. C. Yersepukos, U. 1.
[[Imaneraysen).
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CoxpaHenre OHOJOTMYECKOTO MHOT000pa3usi KaKk OCHOBA YCTOWYMBOCTHU
onocdepbl U MPOrpecCUBHOTO €€ pa3BUTHUS. [IpUYMHBI BHIMUpPAHHS BHJIOB.
OCHOBHbBIE  HaIlpaBJICHHS HBOJIIOIMOHHOrO Tmporpecca. buosorundeckuit
nporpecc 1 OMoJI0THUeCcKui perpecc.

JleMoHCTpanumn

Kpurepun Buna.

Crpykrypa

HOITYJISILIUH.

AnanTuBHBIE OCOOEHHOCTH OPTaHMU3MOB, UX OTHOCHUTEIbHBIN

XapakTep. DBOJIOLUOHHOE JPEBO PACTUTEIBHOIO MHPA.

DBOJIIOLMOHHOE APEBO JKUBOTHOTO MHUpA.

[TpencraBuTeNN peaKUX U UCUE3AIOIINX BUIOB PACTEHUN U )KUBOTHBIX.

3. [IpoucxoxneHne 4yenoBeka

AHTpomorene3. OBostonus NpumatoB. COBpPEMEHHBIE THUIIOTE3Bl O
IIPOMCXOXKICHUM  4eloBeKa. JlokaszarenbcTBa  pOJCTBA  YEIIOBEKAa  C
MJIEKOIUTAIOIMMHU >KMBOTHBIMU. DTalbl 3BOJIIOLUN YEJIOBEKA.

YesoBeueckne pacbl. PoOactBO M €OMHCTBO — MPOUCXOKICHUS
yenoBeueckux pac. Kputuka pacusma.

JlemoHcTpanuu

UepThl CXOACTBA U pa3INyus YeJIOBEKA U

YKUBOTHBIX. UepThI CXOACTBA YEJIOBEKA U

npuMaToB. [IpoucxoxaeHue 4enoBeka.

YenoBedeckue pachl.

4, OCHOBBI DKOJIOTUH

JIKOJIOTHSl — HAYKA 0 B3AMMOOTHOIIEHUAX OPraHU3MOB MEK1Y CO00H U
OKpYy:Kawomei cpeaoi. DkoJioruyeckue (PakTOpbl, MX 3HAYEHHUE B KU3ZHU
OpraHW3MOB. OKOJOTMYECKHE CHUCTEMBl. BuaoBas U NIPOCTPAaHCTBEHHAA
CTPYKTypa DJKocucTeM. [luimeBble  CBSI3M, KPYrOBOPOT BELIECTB W
MIPEBPAIICHUE DHEPIHMM B HKOCUCTEMax. MEXBHUIOBBIE B3aWMMOOTHOILICHHS B
HKOCUCTEME. KOHKYPEHIIUSI, CUMOMO3, XMUIIHUYECTBO, Mapa3uTusM. [IpuunHb
YCTOMYUBOCTH M cMeHbl 3KkocucTeM. Cykieccun. McKyccTBEeHHBIE COOOIIECTBA
— arpodKOCUCTEMBI U YPOOIKOCUCTEMBI.

buocdepa — riodanbHas 3xocucrema. Yuenue B. U. Bepnaackoro o
ouocepe. Ponp xuBbIX opranm3amMoB B Ouocdepe. buomacca. Kpyrosopor
BOXHEHIIMX OMOTEHHBIX JJIEMEHTOB (Ha MpUMEpe yriepojna, a3oTra u Jp.) B
ounocdepe.
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buocpepa u uyesoBek. M3menenus B Ouocdepe. IlocnencTBus
JNEeITEIbHOCTH  4YEJIOBEKa B OKpyxawuen  cpene.  BosgelicrtBue
MIPOU3BOJICTBEHHOM JIEATEIIBHOCTH Ha OKPYXAIOIIYIO Cpely B OOJacTU CBOEH
Oynymeir mpodeccun. ['oOambHBIE 3KOJIOTHYECKUE TPOOIEMBI M MyTH WX
peLIeHuUs.

Dkoorus KakK TEOPETUYECKAS OCHOBa PalMOHAIIBHOTO
IPUPOIOIOIb30BaHNs U oxpaHbl npuposl. Hoocdepa. IlpaBuia nosenenus
JIOJCH B OKPYXKAIOWIEW TMPUPOAHOM cpelne. bepexHoe OTHOIEHHE K
OnosoruyeckuM oObeKTaM (pacTeHUSM M KMBOTHBIM M UX COOOIIECTBaM) U
UX OXpaHa.

JleMoHCTpauun

Dkosioruyeckue PakTopsl U UX BIUSIHUE HA OPraHU3MBI.

MeXBUAOBBIE OTHOIIEHUS: KOHKYPEHIIUSI, CUMOMO3, XUIIIHUYECTRBO,

napasuTu3M. SIpyCHOCTh PaCTUTEILHOTO COOOIIECTRA.

Kpyrosoport yriepona (a3ota u ap.) B
ouocdepe. Cxema arpo3KOCUCTEMBI.

Oco0060 oxpansiemble pUpoaHbIe TeppuTopun Poccum.

5. buonunka

buonnka kak OJAHO W3 HamNpaBJIeHUH OHOJIOTHMM M KHOCPHETHKH.
PaccmoTpenne ~ OMOHUKOW  OCOOEHHOCTEU Mopdo-hu3noIornuecKon
OpraHM3alli{ JKUBBIX OPraHU3MOB W HX HCIIONb30BAHUSA Il CO3JAHUS
COBEPLIEHHBIX TEXHUYECKUX CHCTEM M YCTPOWCTB MO AHAJIOTHM C JKUBBIMHU
cucremMamu. [IpuHIMOBI W TpPUMEPHl HMCIOJIB30BAaHUSA B XO35SHWCTBEHHON
NEeATEIbHOCTH  Jojed  Mop(}o-(QyHKIMOHATBHBIX  YEpPT  OpraHU3alUU
pacTeHUl M KUBOTHBIX.

JlemoHcTpanuu

Mogenu ckinaayaTond CTPYKTYpPbl, UCIIOJIB3YEMOM B CTPOUTEIIBLCTBE.

TpyOuatbie CTPYKTYPHI B )KHBOUM MPUPOJIE U TEXHUKE.

AdpOoIMHaMAYECKHE U TUIPOIMHAMUYECKHUE YCTPOMCTBA B JKUBOW IIPUPOJIE U

TEXHUKE.

IKCKYpCUH

MHoroo0pasue BUJIOB.

Ce3oHHbIE (BECEHHHE, OCCHHUE) U3MEHEHHSI B IPUPOJIE.
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3.TEMATHUYECKOE IINTAHUPOBAHUE
AIIEKTUBHOTO Kypca « XMMHYECKasi OpraHu3alus KU3HN
MaKcuMallbHasl yueOHasi Harpy3Kka o0yJaromuxcs COCTaBIIseT:

MaKcHUMallbHas yuyeOHas Harpy3ka — 117 gacoB, ayautopHas (0Osi3aTe/ibHas)
Harpy3ka oOydaromuxcs, BKJIOYas 1abopaTopHbIe pabOThl U MPAKTUYECKHE
3aHsTHsI, —117 yacoB B TOM umclie 71a00PaTOPHO-NIPAKTHUECKUE 3aHITHS —
16 gacos.

3.1 TemaTn4yeckui niaaH

Buj yuyeOHoli paboThl KosmmmuecTBo yacos

AyaurtopHsle 3aHaTus. Coaep:xkanue

BBenenue 2
1. O0mas u HeopraHuvecKasi XUuMHUs 34
1.1. OcHOBHBIE ITOHATHS 1 3aKOHBI 4
1.2. Tlepuoamuecknii 3aKOH U 4

[Iepnonnueckas cucrema
XUMHYECKUX 1emMeHToB /1. H.
MenzeneeBa U CTpOCHHUE aTOMa

1.3. Ctpoenue BemiecTBa

1.4.Bona. PacTBOpBHI. 6
DNEKTPOIUTUYECKAS AUCCOIUAITHS

1.5. Knaccuukarus HeopraHM4ecKux 6
COCIMHEHUI U UX CBOMCTBA

1.6. Xumuueckue peakiun

1.7. MeTaiibsl 1 HeEMETaIbl 6
2. Oprannyeckasi XuMHs 42
2.1. OcHOBHBIE TOHATHUS OPraHUYECKOM 6
XUMHH U TEOPHUS CTPOCHHUS OPTaHUIESCKIX

COCIMHEHU

2.2.YT1eBOI0OpO/IbI U UX TPUPOJIHEIE 10
HCTOYHUKHA
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2.3. Kucnopojacoaepkamniye opraHndecKue
COCTMHEHUS

18

2.4. AzoTcozeprkaiiue OpraHnuecKue 8
coenuHeHus. [Tommmepnr
Buoinorus 39
3. Yuenune o KIeTKe 6
4. Opranusm. PazmHoxenue u 4
WHIVBUIYAIBHOE Pa3BUTHE OPraHU3MOB
5. OCHOBEI T€HETUKH U CEJIEKIIUU 8
6. IlpoucxoxxaeHue u pa3BUTHE KHU3H 8
1 Ha 3emuie. DBOJIIOLIMOHHOE YUECHHE
7. TIpoucxoKJIeHHE YeIoBeKa 4
8. OCHOBBI PKOJIOTHH 6
9. buonuxa 3
Hroro 117

[Ipomexyrounas arrectauus B popme
muddepeHIPOBaHHOr03a4eTa
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4. TIEPEYEHDb [TIPAKTUYECKUX N JIABOPATOPHBIX PABOT

BU/I HaumenoBanue pa3ienoB u 3aHITHI

Tema 1.4. Boga. PacTBOpbl. DyeKTpoMTHYECKasT AUCCOIMALINS

1131 [IpuroroBneHue pacTBopa 3aJaHHOW KOHIECHTPALMKU

Tema 1.7. Meramisl 1 HEMETAJUIEI

I13 2 3aBHCUMOCTb CKOPOCTH B3aUMOJEHCTBUS COJISTHOW KMCIOTHI C METAJLIaMU OT UX
IIPUPOJIBI.

I13 3 [Tonyuenue, coOupanue 1 pacrio3HaBaHUE ra3oB.

I13 4 Pelenue s5KCIepUMEHTAIIBHBIX 3a1a4.

Tema 2.2 YrieBogopoasl U UX MPUPOTHBIC HCTOYHUKH

T13 5 O3HaKOMIICHHE C KOJIIEKIIH e Kay4yKOB U o6pa3uaMH PE3UHBL

Tewma 2.3 Kucnopojcoaepxaiiue opraHu4ecKue COeTUHEHUS

113 6 PacTBOprMOCTh pa3nU4HBIX KapOOHOBBIX KUCIIOT B BoJie. B3anuMoelicTBue
YKCYCHOM KHCJIOTBI C METaJUIAMH.
1137 Permienue sxcriepMeHTaIbHBIX 33/1a4 Ha UCHTU(DUKAIIMIO OPTaHHYECKIX
COCIUHEHMI.
JIP 1 Pacno3naBaHue miacTmMacc ¥ BOJIOKOH.

5. IPUMEPHBIE TEMbI PE®EPATOB (JJOKJIA/1OB)
N MTHANBUAYAJIBHBIX ITPOEKTOB

buorexHonorus u reHHas HHKCHCPUS — TCXHOJIOTUU XXI Beka.
HanoTrexHoorus Kak IMPUOPUTETHOC HAIIPABJICHUC PA3BUTUA HAYKHW W IIPOHU3BOACTBA

B Poccuiickoit @enepannu.

CoBpeMeHHBIE METOJIbI 00€33apaskKUBAHUS BOJIBI.

AIOTpONUs METAIIOB.

Kuznub u nesrenpHocTs 1. V1. Menaeneena.

«[lepuonnyeckomy 3aKoHY OyayIliee HE TPO3UT Pa3pyIICHUEM. . .»
Cunre3 114-ro snementa — TpuyMd POCCHMCKUX (HU3UKOB-SICPIIHKOB.
H3oTonsl Bogopoaa.
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Hcnonp30Banue painoakTUBHBIX H30TOIIOB B TEXHUYECKUX LEIISX.
PenTreHoBckoe M3iIydeHHE U €ro MCIOJIb30BaHUE B TEXHUKE M MEAMULIMHE.
[T1a3ma — 4eTBepTOe COCTOSHHE BELIECTBA.

AmMopodHbIe BelecTBa B NpUPOAE, TEXHUKE, OBITY.

OxpaHa OKpyXaromiel cpelbl OT XMMHUYECKOTro 3arpsizHeHus. KonmdecTBeHHbBIE

XapaKTEPUCTUKU 3arpsA3HEHMs] OKPYKAIOLIEH Cpelbl.

[IpumeHeHue TBepaOro U razoodpasnoro okcuaa yriepoaa (1V).
3amuTa 030HOBOI'O IKpaHa OT XMMMUYECKOTO 3arpsi3HEHUS.
['pyOoaucniepcHble CUCTEMBI, UX KiIacCU(UKAIMS U HCIOIb30BAHUE B

npoecCHOHAIbHON J1eATEIbHOCTH.

Kocmernueckue remu.

IIpuMeHeHne CyCneH3Huil U 3MYJIbCUN B CTPOUTEIILCTBE.

MuHepaibl ¥ TOPHBIE MMOPOJIbI KAaK OCHOBA JIMTOC(EpHI.

PactBopsl Bokpyr Hac. Turbl pacTBOpPOB.

Bona kak peareHT u cpena Ajis XUMHUYECKOTO IMpoIiecca.

Kusznp n pesrenpHocTh C. AppeHuyca.

Bxnag oTedecTBEHHBIX YUSHBIX B PA3BUTHE TEOPHUH SJIEKTPOJIUTUUECKON TUCCOIHAIUH.
VYcerpaHeHue )KeCTKOCTH BOJIbI HAa MPOMBILIIEHHBIX MPEANPUATHSIX.

CepHas KHCIOTa — «XJI€0 XUMUYECKON MPOMBIITUICHHOCTH.

Hcnonb3oBaHre MUHEPATBHBIX KUCIOT Ha MPEANPUATUAX PA3TUYHOTO PO,
OKcHuIbl U COJIM KaK CTPOUTEIbHBIE MaTEPHAIIbI.

Uctopus rumnca.

[ToBapeHHast COb KAK XUMUYECKOE ChIPhHE.

MHuoronvkuii kapOOHAT KalbLUs: B IPUPOJE, B MPOMBIIIICHHOCTH, B OBITY.
Peakiiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

BupryanbHO€ MOJIETUPOBAHUE XUMUYECKUX IMPOILIECCOB.

DNEKTPOIN3 PaCTBOPOB IIEKTPOJUTOB.

DJIEKTPOJIN3 PACILIABOB 3JIEKTPOJIUTOB.

[IpakTyeckoe NpUMEHEHHE AIEKTPOn3a: pahUHUPOBAHUE, TATLBAHOIIACTHKA,

TaJIbBAHOCTCTHUA.

Hcropus momydeHus ¥ IpOU3BOACTBA ATFOMUHUS.

DAEKTPOIUTUYECKOE TIOTyYeHHEe U paQUHUpPOBAHHE MEJU.

Kuznb u gearenbHocts 1. J[9BH.

Ponp meTtannoB B MCTOpUM 4YeNOBEUYECKOM HUBWUIM3AaLMK. VcTOpHs OTeyecTBEHHOM

qepHoﬁ MCTAJUTYPTHHU. COBpeMeHHOG MCTAJLUTYPIrUiuCCKOC IIpOU3BOACTBO.

Hcropust oTeuecTBEHHON IBETHOM METAJLTYypruu. Pojib METaIoOB M CIUIABOB B HAYYHO-

TEXHHYECKOM TIporpecce.

Kopposust MeTamioB u cmocoObl 3alIUTHl OT KOPPO3UH.

WNueptHble Wi G1aropo/IHbIe Ta3bl.

Poxnmaromue cojii — TrajioreHbl.

Hcropus mBeackoi CHuYKH.

Hcropust BOSHUKHOBEHHS U PA3BUTHS OPTaHUUECKOW XHMHH.

Kuznb u gestenbHocTh A.M. byTieposa.

Butanusm u ero kpax.

Ponb oTedecTBEHHBIX YyYEHBIX B CTAHOBJIEHUU M PA3BUTUM MUPOBOW OpPraHUYECKOM

XHUMHHU.

COBpCMCHHBIe MNpEACTaBJICHUA O TCOPHUU XUMHUYCCKOI'O CTPOCHU.
ODKOJIOTHYECKHE ACIEKTHl MCIIOJIb30BaHUS YrJII€BOAOPOAHOTO CBhIPbA.
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DKOHOMUYECKHUE ACTEKThl MEXAYHAPOJAHOTO COTPYJHUYECTBA MO HCIIOJIH30BAHUIO
YIJIEBOJOPOAHOIO CHIPBSI.

Hcropust OTKpBITHS 1 pa3pabOTKH Ia30BbIX M HEPTIHBIX MECTOPOKIEHUH B Poccuiickoit
®denepauuu.

XuMUsl yriIeBOJOPOIHOTO ChIphs U MOsl Oyaymias mpodeccus.

VYTI1eBo10poHOE TOIUIMBO, €T0 BU/bl U Ha3HAYCHHUE.

CuHTeTHYECKHE KaydyKH: UCTOPHS, MHOT000pa3ue 1 MepCreKTUBLI.

Pe3nHoTexHMUECKOE POU3BOICTBO U €r0 POJib B HAYYHO-TEXHUUECKOM IPOrpecce.

CBapouHOe MPOU3BOACTBO U POJIb XUMHUH YIJIE€BOJOPOIOB B HEM.

HedTp 1 ee TpaHCHOPTUPOBKA KaK OCHOBA B3aMMOBBITOJJHOTO MEKAYHAPOIHOTO
COTPYJIHUYECTBA.

Kinerounas Teopust ctpoeHust opraHu3MoB. McTopust 1 cOBpeMEHHOE COCTOSIHUE.

Hacnencrennas mHpopMaius 1 nepeiaya €€ U3 MOKOJIEHUS B IOKOJICHHUE.

JlpamMaTuieckue CTpaHULIbI B ICTOPUU Pa3BUTHSI TEHETUKH.

Ycnexu cOBpeMEHHOM IeHeTHKH B MEIULIMHE U 3APaBOOXPAHECHUU.

Hcropus pazBuTus 3BOMIOLMUMOHHBIX Hued a0 Y. lapsBuHa.

CoBpeMeHHbIE MPEACTABICHUS O 3apOXKICHUH KU3HU. PaccMOTpeHue u oleHKa
Pa3IMYHBIX TUIOTE3 MPOUCXOXKICHUS

CoBpemeHHBIN 3Tan pa3BUTUS yenoBeuecTBa. YenoBeueckue pacsl. OnacHOCTb
pacuszma.

BosneiicTBue uenoBeka Ha MPUPOAY HA Pa3IMUHBIX 3Tanax pPa3BUTHS YEIOBEUECKOTO
oOuiecTna.

Brnusinue okpyxarorieil cpeqpl U ee 3arps3HeHHs] Ha Pa3BUTUE OPTaHH3MOB.

Biusnue kypenus, yrnotrpeOieHHs aJIKOTOJIsl ¥ HApPKOTUKOB POTUTEISIMU Ha
IMOpPUOHAIBHOE Pa3BUTHE PeOEHKa.

Burtamunsbl, epMeHThI, TOPMOHBI U UX POJIb B opranu3me. Hapymienus npu ux
HEJ0CTaTKe U U30BITKE.

[TpyumHbBI ¥ rpaHULBl YCTOWYMBOCTH OMOC(EpPhl K BO3JIEHCTBUIO NESATEILHOCTH
JIIOJIEH.

BuoIeHO03bI (3KOCHCTEMBI) PAa3HOTO YPOBHS M MX COMOJYHHEHHOCTh B TJI00aNbHON
sKocHucTeMe — Ouocdepe.

Paznuunble sK0N0rMuecKre nupamMmuibl 1 COOTHOLIEHHSI OPTaHU3MOB Ha KaXKJJ0M X
CTYIIEHHU.

[Iytu moBbIIeHNs OMOJIOrMYECKOM MPOJYKTUBHOCTH B MCKYCCTBEHHBIX
HKOCUCTEMAX.

Ponb npaBUTENbCTBEHHBIX U OOIIECTBEHHBIX YKOJIOTHUYECKUX OpraHU3aluil B
COBPEMEHHBIX Pa3BUTBHIX CTpaHax.

PanmonanbHOE MCMONB30BAHUE U OXPaHA HEBO30OHOBISIEMBIX MPUPOIHBIX PECYPCOB
(Ha KOHKpPETHBIX MpHUMepax).

OnacHocTh r00anbHBIX HapylleHui B Ouocdepe. O30HOBBIE «IBIPBD», KUCIOTHBIE
JOXKIH, CMOTH U MX MPENOTBPALLEHUE.

DKOJOTHYECKHE KPU3UCHI M SKOJIOTHYECKHE KaTaCTPOQBbI.
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6 XAPAKTEPUCTUKA OCHOBHbBIX BUJIOB YUEBHOU JEATEJIBHOCTH

CTYJJEHTOB
XapakTepucTHKA OCHOBHBIX BU/I0B
Conepixanne NesiTeJIbHOCTH CTY€HTOB (HA YPOBHE
00yueHHsI Y4eOHBIX e CTBHI)
Baxueiimmue YMeHue 1aBaTh ONPEICIICHNUE U ONIEPUPOBATH CIICIYOIIUMHU

XUMHUYECCKHUE ITOHATHUSA

XUMHUYCCKUMH ITOHATUAMHU: BCIICCTBO, XAMHAYECKUM DJICMCHT,
aToOM, MOJICKYJIda, OTHOCUTCJIbHBIC aTOMHAA U MOJICKYJIIpHad
MacCChl, HOH, aJlJIOTPOIIUA, U30TOIIbl, XUMHUYCCKasl CBA3b,
SJICKTPOOTPULATCIIBHOCTb, BAJICHTHOCTDH, CTCIICHL OKUCJICHUA,
MOJIb, MOJIIPHAA Macca, MOJ'ISIpHLIﬁ 00BeM F33006p33HLIX
BCIICCTB, BCUICCTBA MOJICKYJIAPHOI'O U HCMOJICKYJIIPHOT'O
CTPOCHHU:A, paCTBOPLI, SJICKTPOJIUT U HCIJICK-

TPOJIUT, YJIEKTPOIUTHYECKASI AUCCOLUAIIHS, OKUCIUTENh U
BOCCTaHOBUTEIb, OKUCICHUE M BOCCTAHOBJIEHUE, TETVIOBOM

B deKT peakiuu, CKOPOCTh XUMUYECKON PeaKkIuy, KaTalus,
XMMHUYECKOE paBHOBECHUE, YTIIEPOIHBIN CKENIET,
(yHKIIMOHATIbHAS TPYTINA, U30MEPUsl, TOMOJIOTUS

OcCHOBHBIE 3AKOHBI
XUMHH

®opMynHpoBaHUE 3aKOHOB COXPAHEHUS! MacChl BEIIECTB U
IIOCTOSTHCTBA COCTAaBa BEILIECTB.

YcraHoBKa NPUYMHHO-CIEICTBEHHON CBSI3H MEXKIY
COJIEp’)KaHUEM ITHUX 3aKOHOB U HAIMCAHUEM XUMHUYECKUX
dbopMyn U ypaBHEHHUM. Y CTaHOBKA YBOTIOIIMOHHOM CYIIIHOCTH
MEH/IEJIEeBCKOM M COBPEMEHHOM (POpMYyITUPOBOK
nepuoanudeckoro 3akona /. U. MenneneeBa. O0bsicHeHHE
($U3MYECKOro cMbICiIa CUMBOJIMKY NEPUOINYECKOM TaOIUIIbI
xuMuueckux anemeHToB J. 1. Menneneesa (HoMepoB
3IIEMEHTA, TIepHo/ia, TPYMIIbI) U YCTAaHOBKA MPUYUHHO-
CJIEJICTBEHHOM CBSI3U MEXy CTPOCHHEM aToMa U
3aKOHOMEPHOCTSIMU U3MEHEHUS CBOWCTB DJIEMEHTOB U
00pa30BaHHBIX UMHU BEUIECTB B EPUOIAX

U TpyIIax.

XapakTepucTuKa 3J1€MEHTOB MaJIbIX M OOJIBIIUX MEPUOJIOB MO
ux nonoxenuto B Ilepuoguueckoit cucreme /1. 1. Menneneesa
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OcHoBHbIE TEOPUH
XHMUH

VYcTaHOBKA 3aBUCHMOCTH CBOMCTB XMMUYECKUX BEIIECTB OT
CTPOEHMS AaTOMOB 00pa3yIOLIUX UX XUMUYECKUX 3JIEMEHTOB.
XapakTeprucTrKa BaXKHEHIINX TUITOB XUMUYECKUX CBSI3EH U
OTHOCHUTEIBHOCTH 3TOM THITOJIOTHH.

OO0ObsicHeHHE 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBAa U
CTPOEHUS KPUCTAIUIMYECKUX PEIIETOK.

@opMyIHpPOBKA OCHOBHBIX MOJIOKEHUI TEOPUH
ANEKTPOJIUTUYECKON JUCCOUMALIMMI U XapaKTEPUCTUKA B CBETE
3TOU TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPIaHUYECKUX
COEIMHECHU M.

@opMyIHpOBKa OCHOBHBIX MOJIOXKEHUN TEOpUU
XUMHUYCCKOT'O CTPOCHHA OPraHNYCCKUX COGI[I/IHGHI/Iﬁ u
XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB OPraHUYECKUX COEOUHECHUI

Baxueiinue Bemecrsa
U MaTepHUaJIbl

XapakTepuCTUKa COCTaBa, CTPOCHUS, CBOMCTB, MOJIYYEHUS U
npuMeHeHus BaxkHenmux metawios (IA u Il A rpynm,
IIOMUHUS, KeJle- 33, a B €CTECTBEHHO-HAYYHOM Ipoduiie 1
HEKOTOPBIX -2JIEMEHTOB)

U UX COETUHEHUH.

XapakTepuCcTUKa COCTaBa, CTPOCHHUS, CBOICTB, IOJIy4EHUSI U
npumMeHenns BakHenux Hemeramwios (VI A, VIIA, VIA rpym,
aTakxe azorau pocdopa, yrieposa v KpeMHHs, BOIOPOIa) M X
Coe/IMHEeHuH. XapaKTepucThKa CoCTaBa, CTPOSHHsI, CBOMCTB,
MOJTyYEHUS U IPUMEHEHUS BAXKHEHIIINX KJI1acCOB YIJIEBOA0PO/IOB
(anKkaHOB, IUKJIOAJIKAHOB, AJIKEHOB, AIKUHOB, ADEHOB) M UX
Haubosee 3HAUMMBIX

B HapOJHOXO35HCTBEHHOM IlJIaHE MpeACTaBUTEICH.
AHaJIOTUYHAST XapaKTePUCTHKA BAXHEUIIHNX TpPEJICTAaBUTEICH
JPYTUX KJI1acCOB OPraHMUYECKUX COEIMHEHM: MeTaHoJa U
ATaHOJA, CIOXKHBIX 3(UPOB, KUPOB, MbUI, aJIbJACTUIIOB
(popmanbaeruioB u aneTanbaeru1a), KETOHOB (alleToHa),
KapOOHOBBIX KUCIIOT (YKCYCHOM KHCJIOTBI, ISl €CTECTBEHHO-
HAY4YHOTO MpOo(UIIs NpeAcTaBUTENeH IPYrUX KIaccoB KUCIOT),
MOHOCaXapuA0B (IJIFOKO3bI), AUCAXapHUIOB (caxapo3sl),
noJicaxapuaoB (KpaxMana U 1eJUII0JI03bl), aHHJINHA,
AMHHOKHUCIIOT, OEITKOB, NCKYCCTBEHHBIX W CHHTETHUECKUX
BOJIOKOH, Kay4yKOB, IJIACTMAcC
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XUMHYeCKHil A3BIK
M CHMBOJINKA

Hcnonp3oBanue B yueOHOM U TpoeCcCHOHAIBHOM €SI TEIbHOCTH
XUMHUYECKUX TEPMUHOB U CHMBOJIMKH.

Ha3anue wu3y4eHHBIX BEHIECTB [0 TPUBUAIBHOM WIIK
MEKIYHapOAHON HOMEHKJIAType M OTPAKEHUE COCTaBa ITUX
COCTMHCHUH C MOMOIIBI0 XUMHUYECKUX (POPMYIL.

OTpakeHre XUMHYECKUX MPOIIECCOB C MOMOIIbIO YpaBHEHUMN
XUMHUYECKUX pPeaKuui

Conep:xkanue
o0yueHust

XapakTepuCcTHKA OCHOBHBIX BH/IOB
JesiTeJIbHOCTH CTY1eHTOB (HA YPOBHE
y4eOHBbIX 1eHCTBHIA)

XuMHYECKHE PC€aKIuu

OObsicHEHHE CYIIIHOCTH XMMHUYECKHX MPOIIECCOB.
Knaccugukanus XuMIUecKuX peakiui o pa3InaHbIM
IPU3HAKAM: YUCITY U COCTaBY IPOAYKTOB M PEareHTOB,
TeroBoMy 3¢ pexry, HarpaBiieHHIO, pa3e, HATHIHIO
KaTaJln3aTopa, '3MEHEHUIO CTEeNEeHel OKMCIIEeHNS 3JIEMEHTOB,
00pa3yromumx BEIIeCTBa.

YcTraHOBKa MPU3HAKOB OOILETro M pa3jiMyHOI0 B TUIOJIOTUU
peaKuuii 111 HEOPraHUYECKOM U OpraHUYecKoi XUMMHU.
Knaccugukanus BemecTs U MpoIeccoB ¢ TOYKH 3PSHUS
OKHCIeHUsI-BoccTaHOBNIEHHsL. COCTaBlIeHHE ypaBHEHUN
PEaKIHii C MOMOIIIBIO METO/Ia SJIEKTPOHHOTO OataHca.
OOBsicCHEHHE 3aBUCUMOCTH CKOPOCTH XMMUYECKOH peakIuu 1
MOJIOKEHHUST XUMUYECKOTO PABHOBECHS OT Pa3IMYHBIX
bakTopoB

XuMHYeCKui BelnmonHeHNE XUMUYECKOT0 DKCIIEPUMEHTA B IIOJTHOM
JIKCIEPUMEHT COOTBETCTBUM C IIPaBUIAMU 0€30MaCHOCTH.
HaGnronenue, gukcanus U onucaHue pe3ylibTaToB
IIPOBEJCHHOTO SKCIIEPUMEHTA
Xumuyeckas IIpoBeneHne  CaMOCTOSATENBHOTO  INOMCKA  XUMHYECKOU
uHdopmanus UHPOpPMALUK C HUCIOJIb30BAHUEM DPA3JIMYHBIX HCTOYHHKOB

(Hay4HO-TIONYJISAIPHBIX ~ W3JaHUM,  KOMIBIOTEpHBIX  0a3
JaHHBIX, pecypcoB MHTEpHETA).

Hcnonp30BaHWe KOMIMBIOTEPHBIX TEXHOJOTWHA s
00paboTku

U Mepeaavyu XMMUYecko nH(GOopMalluu U ee MpeCTaBlIeHus
B pa3IMuHbIX (popmax

Pacuernl mo

YcraHOBKa 3aBUCUMOCTH MEX]1y KaU€CTBEHHOU U

XUMHUYECKUM KOJIMYECTBEHHOW CTOPOHAMH XUMHUYECKHX 0OBEKTOB U
dbopmynam MPOIECCOB.
N 1
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IpoduabHoe U
npogecCHOHATBLHO
3HAYMMOe cojlepiKaHue

OOBbsiCHEHNE XUMHUYECKUX SBICHUH, TPOUCXOIAIINX B
pUpoie, ObITY U Ha IPOU3BOICTBE.

Omnpenenenre BO3MOKHOCTEN MPOTEKaHUSI XMMHUYECKUX
IPEBPALLCHUN B PA3JIMYHBIX YCIOBUSIX.

CobmroeHue mpaBmil SKOJIOTUIECKH TPAMOTHOTO MTOBE/ICHHS B
OKpY>Kalolleu cpene.

OrneHka BIMSIHUSI XMMHUECKOT'0 3arpSA3HEHNS OKpYKaroIen
CpeZibl Ha OpraHU3M Y€JI0BeKa U JPYTue )KUBbI€ OPraHU3MBI.
Cobmronenne npaBui 6€30MacHOT0 00palIeHNs C TOPIOYNMHU 1
TOKCHUYHBIMH BEILECTBAMH, JJAOOPATOPHBIM 000PYJOBAHUEM.
[ToaroToBka pacTBOPOB 33aHHOM KOHIIEHTPALUH B OBITY U Ha
IIPOM3BOJICTBE.

Kputnueckas oneHka TOCTOBEPHOCTH XUMUYECKON
uH(pOpMaLKK, OCTYNAOEH U3 Pa3HbIX HCTOYHUKOB

XapakTepucTHKA OCHOBHBIX BH/10B

Conep:xanue 00y4eHHs HAeITeJIbHOCTH CTY/IeHTOB (Ha YPOBHe

y4eOHBbIX e CTBHI)

Beenenne

O3HakoMJIeHHE C OMOJIOTUYECKMMH CUCTEMaMU
Pa3sHOIo YpOBHS: KJIETKOH, OpraHU3MOoM,
MOMYJISAUEH, YKOCUCTEMOM, Ouochepoil.
Onpenenenue poiau 610JIOTUU B GOPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA H
NPAaKTUYECKOHN JesITeIbHOCTH JIIOCH.

OO0yueHue coOI0IEHHIO TIPaBUJI TIOBEIEHHSI B IPUPO/IE,
0epeXHOMY OTHOIIIEHUIO K OMOJIOTHYECKIM 00bEKTaM
(pacTeHUsIM | )KUBOTHBIM M UX COOOIIECTBAM) M UX
OXpaHe

YYEHHME O
KJVIETKE

XuMH4yecKkasi OpraHu3anus YMeHne nNpoBOAUTh CPABHEHNE XUMUYECKON

KJIIETKH

OpTaHMU3aINH )KUBBIX U HE)KUBBIX OOBHEKTOB.
[Tonyuenue npencTaBiIeHUs O POJIU
OpraHWYECKUX U HEOPraHUYECKHUX BEIIECTB B
KJIETKE
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CrtpoeHue U PyHKIMHU KJIETKH

W3ydeHue cTpoeHHsI KIIETOK 3yKapuoT, CTPOCHUS U
MHOT000pa3usi KJIE€TOK paCTeHHU I U 5 KUBOTHBIX C
MOMOIIbI0 MUKPOIIPENapaToB.

Habmronenue Ki1eTok pacTeHH U )KUBOTHBIX O/
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax, ux
onucanue. [Ipurorosnenue u onucanue
MUKpOIIPENapaToB KJIETOK PaCTEHUH.

CpaBHeHHE CTPOCHHUSI KJIETOK PACTEHHUI U KUBOTHBIX
10 TOTOBBIM MUKpOIIpenaparam

O0MeH BelIecTB U
npeBpalieHne YHePrun B
KJIeTKe

YMeHHe CTPOUTH CXEMBbI YHEPTe€TUIECKOTO OOMEHA 1
OouocuHTe3a Oelnka.

[TonyueHue npeacTaBieHUs O IPOCTPAHCTBEHHOM
cTpykType 6enka, monexkyn JIHK u PHK

ZKM3HeHHBI UK KJIeTKH

O3HaKoOMJIEHHE € KJIETOYHOU TeOpuel CTPOCHHUS
OpraHU3MOB.

YMeHune caMOCTOSTENIHO UCKATh JOKA3aTeNIbCTBA
TOT'0, YTO KJIETKAa — JIEMEHTAPHAs )KUBasi CHCTEMA U
OCHOBHAs CTPYKTYPHO-(DYHKIIMOHAIbHAS €TUHULIA
BCEX )KMBBIX OPraHU3MOB

OPT'AHU3M.PASMHOXEHUE UMHINBUAY AJIbHOE PABBUTHUE

OPI'AHU3MOB

PasMHoOKeHHE OPraHu3MOB

OBnazeHne 3HaHUSIMU O PA3MHOKEHUH KaK O
BOKHENIIIEM CBOMCTBE )KMBBIX OPraHU3MOB.

YMeHne caMOCTOSITEILHO HaXOAUTh OTINYHMS MUTO3a
OT Mel03a, ONPEENss SBOJIOLIUOHHYIO POJIb ITUX
BUJIOB JCIICHUS KICTKH

HNuauBuayanbHoe
pa3BuTHE OPraHU3Ma

O3HaKOMJIEHHE C OCHOBHBIMH CTaJUSIMH OHTOT€HE3a
Ha MPUMepe Pa3BUTHSI MO3BOHOYHBIX KUBOTHBIX.
YMeHue xapakrepu3oBaTb CTaJuu
MOCTAIMOPHUOHAIIBHOTO Pa3BUTHS HA IpUMEpE
yenoBeka. O3HaKOMJIEHHE C IPUYMHAMMU
HapyIIEHUH B pa3BUTUHU OPTaHHU3MOB.

Pa3zButue ymeHus npaBUIbHO (OPMHUPOBATH
JI0Ka3aTeNNbHYI0 0a3y IBOJIIOIIMOHHOTO Pa3BUTHUS
JKUBOTHOI'O MUpa
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NuauBuayanbHoe
pa3BuUTHE YeI0BEKA

BrisiBieHue u onucanye Npu3HaKoB CXOJICTBA
3apoJIbIILIEH Y€JI0BEKa U IPYTUX T03BOHOYHBIX KaK
JI0Ka3aTenbCTBa

UX 9BOJIFOLIMOHHOTO POACTBA.

[Tonydenue npeacraBieHus O MOCIEACTBUSX BIUSHUS
QJIKOroJIs, HUKOTHHA, HApPKOTUYECKUX BEILECTB,
3arpsi3HEHUS CpelIbl Ha Pa3BUTHE U PEIPOTYKTUBHOE
3JI0POBBE YETIOBEKA

Conep:xxanue 00yueHus

XapakTepuCcTHKA OCHOBHBIX BH10B
AeSITeJIbHOCTH CTYJICHTOB (Ha YPOBHe
VYeOQHLIX JTeiiCTBUN)

OCHOBBI 'EHETUKHA U CEJEKIIUU

3akoHOMepHOCTH
U3MEHYHBOCTH

O3HaKOMJICHHE C HACJICACTBCHHON 1
HEHACJIEICTBEHHOM M3MEHYMBOCTELIO U €€
OMOJIOTUYECKOU POJIBIO B 3BOJIIOIMH JKHBOTO MHpa.
[Tomy4envie npeACTaBICHUSI O CBSI3U TCHETUKH U
MeauiHbL. O3HAKOMIIEHHE C HACJIEICTBEHHBIMHU
00JIe3HSAMU YeJIOBeKa, UX MPUUYMHAMU U
npoUIAKTUKOM.

W3ydeHue BIMSHUS AIKOTOIU3Ma, HAPKOMAHUH,
KYpEHHS Ha HACJICJICTBEHHOCTh Ha
BUJeOMaTepuane. AHamu3 (PeHOTHITHYECKOI
W3MEHUYUBOCTH. BBISIBIICHHE MyTarc¢HOB B
OKpYXKarollel cpesie 1 KOCBEHHas OlIeHKa
BO3MOXXHOTO MX BIIMSHUSI HA OPTaHU3M
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OCHOBEI ceJIeKIINA
pacTeHmii, ’KUBOTHBIX U
MHKPOOPTaHU3MOB

ITony4yenue npencTaBiIeHus O TEHETUKE KaK O
TEOPETUYECKON OCHOBE CEJIEKLIUU.

Pa3BuTne MeranpeaqMeTHbIX YMEHUH B IIpoLecce
HaXO0XKJICHUs Ha KapTe LIEHTPOB MHOr000pasus u
IIPOUCXO0XKICHHS KYJIBTYPHBIX PACTCHUN U
JIOMAIIHUX XKUBOTHBIX, OTKpbITHIX H. .
BaBuiioBbIM. Nzyuenne metonoB
ruOpUIM3alluK U HCKYCCTBEHHOTO 0TO0pa. Y MeHue
pa3douparbCs B ATUUECKUX aCHEKTaX HEKOTOPBIX
JOCTH)KEHUI B OMOTEXHOJIOTHH: KJIOHUPOBAaHUN
KUBOTHBIX U MPOOJIeMax KIOHMUPOBAHUS YEIIOBEKA.
O3HaKOMJICHHE ¢ OCHOBHBIMHU JOCTHKCHHUAMH
COBPEMEHHOM CEJIEKIIUU KYJIbTYPHBIX PACTCHHIA,
JIOMAIIHUX XUBOTHBIX 1 MUKPOOPIaHU3MOB

IMMPOUCXOKJAEHUE U PASBUTUE KU3HU HA 3EMJIE.

IIpoucxoxnaeHue U HAYAJIbHBIE
JTaNbl PA3BUTHUA KU3HU HA
3emie

Ananusz u OLICHKA Pa3JIMYHBIX T'MIIOTE3 IPONUCXOKACHU A
JKU3HU.

[Tomy4yenue npeacTaBieHus: 00 yCIOKHEHUN

JKUBBIX OpraHM3MOB Ha 3eMJie B IpoIliecce

ABOJIIOLIMH.

YMeHHe KCIIepUMEHTAIBHBIM ITyTEM BBISBIISATh
a/IalTUBHbIE OCOOEHHOCTH OPTaHU3MOB, UX
OTHOCUTENbHBIN Xapakrep. O3HaKOMIICHHE C
HEKOTOPBIMH IMMPECACTABUTEIIAMU PEAKUX U UCUC3AI0IINX
BHUJIOB PACTEHUH U JKUBOTHBIX. [IpoBeneHne onrcanus
oco0ei 0JHOro B11a 110 MOP(HOJIOTUYECKOMY
KPUTEPHIO MPHU BBIIOJIHEHUH Ja00paTOPHOIl paboThI.
BrisiBieHue 4epT npucnoco6JeHHOCTH Opra- HU3MOB

Hctopus pazBurus
IBOJIIOLIMOHHBIX HUel

W3yueHue Haceus yeoBedecTBa Ha IpuMepe
3HaKOMCTBA C UCTOPUEN Pa3BUTHSI HBOJIOLIMOHHBIX
unen K. JIunnes, K. b. Jlamapka Y. JlapBuHa.
OneHuBaHue poJiv IBOJOLUOHHOTO YUEHHUS B
(opMHPOBAHNUU COBPEMEHHOMN €CTECTBEHHO-
Hay4YyHOW KapTHUHBI MHUpa. PazButre cnocobHOCTH
SICHO M TOYHO U3J1araTh CBOU MBICIIH, TOTMYECKH
000CHOBBIBATh CBOIO TOUKY 3pEHUS,
BOCIIPUHUMATh ¥ aHAJIM3UPOBATh MHEHUS
co0eceTHUKOB, IPU3HABas IIPaBO JIPYTroro 4yesoBeKa
Ha MHOE MHEHHE
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Mukpo3BoI0OIH
U
MAaKPO3BOJIIOLHS

O3HakoMJIEHHE ¢ KOHLENIMEN BUJIa, €€ KPUTEPUSIMH,
1o100p MPUMEPOB TOTO, YTO MOIMYJISLIHS —
CTPYKTypHasi €AMHUIIA BUJIa U SBOJIIOLIUH.
O3HaKOMJIEHHE C JBUKYIIUMHUCS CHIIaMU

ABOJIIOLIMHU U €€ J10Ka3aTeIbCTBaMHU.

YcBOEHHE TOT0, YTO OCHOBHBIMU HANpPaBICHUSIMHU
HBOJIFOLIMOHHOTO NPOrpecca BISIOTCS
OMoIOrHYecKuii mporpecc 1 OUONIOruYecKuit

perpecc.

Copaepxxanue o0yyeHHs

XapaKkTepuCcTHKA OCHOBHBIX BH/I0B
JAesiTeJIbHOCTH CTYJ€HTOB (Ha YPOBHe
Y4eOHBIX JeHCTBHI)

YMeHue 0TcTauBaTh MHEHUE, O COXPAaHEHHUH
OMOJIOTUYECKOT0 MHOTO00pa3us Kak OCHOBE
YCTOMYUBOCTU OHMOC(HEPHI M MPOTPECCUBHOTO €€
Pa3BUTHA. VYMenune BHIIBIATH IMPUYIKNHBI
BBIMUPAHUS BUJIOB

IMPOUCXOKJIEHUE YEJIOBEKA

AHTpONOreHe3

AHaIu3 1 OLEHKA Pa3jIMYHbIX TUIIOTE3 O
IIPOUCXO0KICHUH YETIOBEKA.

Pa3Butue ymeHus CTpoOUTh JOKa3aTelbHy0 0a3y 1o
CPaBHUTEIBHON XapaKTEPUCTUKE YEJIOBEKA U
[IPUMATOB, JI0Ka3bIBasi UX POJACTBO.

BeIsiBIIEHHE 3TAIlOB 3BOJIIOIMY YEJIOBEKA

YesoBeyeckne pacbl

YMmenue JAOKa3bIBATb PABCHCTBO YCJIOBCYCCKUX paC HA
OCHOBAaHHMHU HUX POACTBA U CAMHCTBA IMIPOHUCXOKIACHUS.
Pa3zButue TOJICPAHTHOCTHU, KPUTHKA paCru3Ma BO BCCX
€ro NposABJIICHHUAX

OCHOBBI
IKOJIOI'Mn
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JKoJIOTHSI —  Hayka o0
B3aMMOOTHOIIEHUAX
OpPraHu3MoOB MexXIy co0oi u
OKpY:Kalolei cpeaou

N3yueHue 5K010rn4eckux (pakTopoB U UX BIUSIHUSA
Ha OpPTraHU3MBl.

3HAaKOMCTBO C KOJIOTHYECKUMH CUCTEMaMH, UX
BHUJIOBOU U MPOCTPAHCTBEHHOM CTPYKTYpPaMH.
YMeHue o0bsCHIATh NPUUYMHBI YCTOHUYNBOCTH U
CMEHBI IKOCUCTEM.

O3HaKOMJIEHHE C MEKBUIOBBIMU
B3aMOOTHOUIEHUSIMU B 3KOCHCTEME:!
KOHKYypeHLnel, CUMOMO030M, XUITHUYECTBOM,
[apa3sUTU3MOM.

VYMeHue  CTPOUTh  SIPYCHOCTb  PAacCTUTENIBHOTO
cooOmiecTBa, NUILEBbIC LIEMTU U CETH B OMOIICHO3E, a
TaKXe IKOJIOTHYECKHUE MUPAMUJIBL.

3HaHHUE OTIMYUTEIBHBIX IPU3HAKOB
HCKYCCTBEHHBIX COOOIIECTB — arp03KOCUCTEMBI U
yp6oskocucTembl. OnucaHne aHTPOITOTEHHBIX
U3MEHEHUH B €CTECTBEHHBIX MPUPOJIHBIX
na"amwagTax cBoed MecTHOCTH. CpaBHUTENBHOE
OIKCaHHE OJJHOM U3 €CTECTBEHHBIX IMPUPOIHBIX
CUCTEM (HampuMep, Jieca) U Kakol-HuOy/b arpo-
HKOCHUCTEMBI (HapuMep, NIIEHUYHOTO MOJIs).
CocraBieHue cXeM Mepeaavy BeIEecTB U IHEPTHU 10
LEMsIM MUTaHUs B IPUPOAHOI 3KOCHCTEME U
arpoLeHo3e

buocepa —
rjI00ajabHas
JKOCHCTEMA

Oznakomienue ¢ yuenueM B. . Bepnanckoro o
ouocdepe kak o rI0d0albHOM YKOCHCTEME.
Hamune NpeaACTaBJICHUA O CXEME DKOCUCTCMBI Ha
npuMepe oruocdepsl, KPyroBOpoTe BELIECTB U
MIpEBpaICHUH YHEPTUU B Onocdepe.

YMeHune 10Ka3bIBaTh POJIb )KUBBIX OPraHU3MOB B
ouocgepe Ha KOHKPETHBIX MpUMEpPax
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buocdepa u yeroBexk

HaxoxneHnue cBsizu u3MeHnenus B ouocdepe ¢
IIOCJIEICTBUAMU JIEATEILHOCTH YEJIOBEKA B
OKpYyXarolleu cpese. Y MEHHUE ONpeieNaTh
BO3JEHCTBUE IPOU3BOJICTBEHHOM JIEATEIIBHOCTH Ha
OKPYXaroIIyIo Cpeay B 001acTu cBoer Oyayiieit
npodeccuu.

O3HakoMJIEHHE C IT00ATbHBIMH 3KOJIOTHYECKUMHU
npoOjaeMaMy U YMEHHE ONPEEATh IMMyTH UX
pemienus. OnucaHue U NPaKTUYECKOe CO3JaHue
HCKYCCTBEHHON AKOCUCTEMBI (IIPECHOBOAHOIO
akBapuyma). Perienue skoj10ru4eckux 3ajad.
JleMOHCTpUpOBaHHE YMEHHUsI IIOCTAHOBKY LIEJIEi
JeSITEIbHOCTH, TNTAHUPOBAHUSI COOCTBEHHOM
JIEATENBHOCTHU JIJIs1 IOCTUKEHHS MOCTABIECHHBIX
uesnei, npeaBuaeHus: BO3-

Copaepxxanue o0yyeHHs

XapaKkTepuCTHKA OCHOBHBIX BH/10B
HAeATeJIbHOCTH CTYICHTOB (Ha YPOBHE
Y4eOHBIX JAelicTBHI)

MOXXHBIX PE3yJIbTaTOB ITHX JEWCTBHI, OpraHU3aINN
CaMOKOHTPOJIA U OUCHKH IMOJIYUYCHHBIX PE3YJIbTAaTOB.
OOy4eHue COOTI0ICHUIO TIPABUIT [TOBEICHUS B IIPUPO/IE,
OepeKHOMY OTHOIICHHUIO K OMOJIOTrHYECKIM 00BEKTaM
(pacTeHusIM, KUBOTHBIM M X COOOIIECTBAM) U UX
OXpaHe

BUOHUKA

buonnka kak o1HO U3
HANPaBJICHUH 0MOJIOTHH H
KHOepPHETUKH

O3HakoMJIEHUE ¢ IPUMEPAMH UCIIOJIH30BAHUS
B XO3SMCTBEHHOM JEITEIHLHOCTH JIIOIeH
MOp(HODYHKITMOHATBHBIX YePT OpraHU3aINH
pacTeHUH M )KUBOTHBIX MIPU CO3IAHUU
COBEPLIECHHBIX TEXHUYECKUX CUCTEM U YCTPOUCTB I10
aHAJIOTHH C >KUBBIMH CHCTEMaMH. 3HAKOMCTBO C
TPyO4aTHIMH CTPYKTYypaMH B KUBOU MPUPOJE U
TEXHHUKE, ADPOJUHAMUYECKHUMU U
TUIPOJAMHAMUYECKUMH YCTPOWCTBAMHU B )KUBOM
MPUPOJAE U TEXHUKE. Y MEHUE CTPOUTH MOJIENN
CKJIQIYaTON CTPYKTYPBI, UCIIOJIb3yEMBIE B
CTPOUTEIHCTBE
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7. YYHEBHO-METOAMYECKOE
N MATEPUAJIbHO-TEXHUYECKOEOBECIIEYEHHUE ITPOI'PAMMBI
AJIEKTUBHOTO Kypca «XUMHUYECKas OpraHu3alus >KU3HI»

B TIBIIOY «Bernykckuii J1€ecOarpoTe€XHUYECKHU TEXHUKYM)
peanu3syronieM o0pa30BaTEIbHYIO NPOrpaMMy CpeaHEro oluiero oOpa3zoBaHUs
B npexaenax ocBoeHuss OIl CIIO Ha Ga3ze ocHOBHOro oOuiero oOpa3zoBaHMs,
uMeeTcsl y4eOHbIi KaOMHET, B KOTOPOM HMEETCS BO3MOYKHOCTH OOECIIEUUThH
cBoOOAHBIN nocTynm B HMHTepHeT BO Bpems y4eOHOTO 3aHATUS U TEpUOJ
BHEYUEOHON ACSITENTbHOCTH 00YJarOIIUXCSl.

[lomemenne  kabuHeTa  ynoBieTBopsieT  TpeboBaHuaM  CaHUTapHO-
MHIEMHUOJOTHYecKuX mpaBwi u HopMatuBoB (CanlluH 2.4.2 Ne 178-02) wu
OCHAILIEHO THUIOBBIM OOOpYIOBaHHE, B TOM YHUCJE CIEHIHAIM3UPOBAHHON
y4eOHON MeOenblo U cpecTBaMu OOyYEHHS,

JIOCTaTOYHBIMM JJIl BBIIIOJHEHUS TpeOOBaHUM K YpPOBHIO MOJATOTOBKU
00yJaromuxcsl.

B kabunere nmeercs MylnbTUMEIUIHOE 000PYJOBaHUE, TIOCPEACTBOM

KOTOPOTO
YYaCTHUKHA 00pa30BaTeIbHOrO MpoLecca MOTyT NIPOCMAaTPUBATh BU3YAJIbHYIO
MH(OPMALIKIO 110 OMOJIOTHH, CO3AaBaTh MPE3EHTALMH, BUACOMATEpUabl, HHbIC
JIOKYMEHTBHI.

B coctaB y4eOHO-METOIMYECKOTO U MAaTEPUATIbHO-TEXHUYECKOT0 00eceueHus
POrpaMMbl YU€OHON AUCIUIUIMHBI « XUMUS» BXOJSAT:

MHOTO(YHKIIMOHAIbHBIA KOMILUIEKC MpernojaBaTelis;

HaTypajbHble O0BEKTHI, MOJACIIH, MPUOOPHI U HAOOPHI JJIs MOCTAHOBKH
JEMOHCTPALIMOHHOTO U YYEHUYECKOTO SKCIIEPUMEHTA;

NE€YaTHbIE U HKPAaHHO-3BYKOBBIE CpPEICTBA OOYUEHUS;

CpeICTBa HOBBIX MH(DOPMAIIMOHHBIX TEXHOJOTHIA;

pEaKTUBHI,

NEepPeYHH OCHOBHOW M JIOMOJIHUTENHLHON Y4eOHOU JUTEepaTyphl;

BCIIOMOTaTeNbHOe 000py0BaHNE U MHCTPYKIIHH;

OubmuoTeuHbIil QPoH/I.

B Oubnuoreunsiii ¢GoHA BXOAAT YUYEOHUKH ¢ y4eOHO-METOIMYECKHE
KOMILIEKTHI (YMK), PEKOMEHIOBAHHBIE 15 R85 JIONYILLIEHHBIE NI
WCIIOJIb30BaHUA B MPO(PECCHOHANBHBIX 00pa30BaTEIBHBIX OpPTaHU3AIMIX,
peanu3yronmx o0pa3oBaTEebHYI0 TPOTpaMMy CPEIHETo 00IIero oO0pa3oBaHUs
B npenenax ocsoenus OII CITO na 6a3ze ocHOBHOTO 00111€T0 00pa30BaHMUS.

bubnuoreunsiii dbou JIOTIOJIHCH XUMHUYECKOH SHIUKIONEAUECH,
CIIPAaBOYHMKAMU, KHUTAMU JIJISl YTEHUS 110 XUMUHU.
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B mpouecce ocBoeHHMs MPOrpaMMbl  Y4eOHOM TUCHUIUIMHBI — «XUMHS»
CTYACHTBl HUMEIOT BO3MOXHOCTh JIOCTyHAa K DJIGKTPOHHBIM  y4€OHBIM
MaTepuagaM M0 XMMHUHU, UMEIOIUMCSl B CBOOOJHOM JocTyne B ceTu WHTepHer
(97EeKTPOHHBIM KHUTaM, MPaKTUKyMaM, TecTaM, Matepuanam EI'D u np.).
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IIEPEYEHb PEKOMEH/IYEMbIX YUEEHBIX U3JIAHU, UHTEPHET-
PECYPCOB

JIns CTyIeHTOB

INa6puensu  O. C., OctpoymoB W. I'. Xumus qas1 mnpodeccuii u
CHEIHATbHOCTEH TEXHUYECKOTO MpOoduis: y4eOHUK IJs CTyHd. YUpEeXKICHUH
cpen. pod. obpazoBarus. — M., 2016..

Epoxun 1O. M., KoBanea WU.b. Xumus mis npodeccuit u cnenuaibHOCTER
TEXHUYECKOIO0 U €CTECTBEHHO-HAYYHOro mpoduiiel: y4eOHUK IJsi CTYA.
yUpexKJICHHUN cpea. npod. oopazoBanus. — M., 2019.

Epoxun 0. M., Kopanera W. b. Xumus a1 npodeccuii ¥ crielMaIbHOCTEH
TEXHUYECKOTO MPOopuiIsi. DIEKTPOHHBIN yueOHO-METOINYECKUI KOMIUIEKC. — M.,
2014.

Cyxopykosa JI.H., Kyumenko B.C., Heanoea T.B. buonorus (6a30Bblii
ypoBens). 10— 11 kmacc. — M., 2016.

I[J'ISI IIPpCIIOoAaBaTCIIA

®enepanbhblil 3aKoH 0T 29.11.2012 Ne 273-D3 «O6 obpazoBanuu B
Poccuiickoii @enepanuny». [Ipukaz MunnctepcTBa o6pa3oBanus U Hayku PO
ot 17.05.2012 Ne 413 «O6 yTtBepxaeHuu (henepaibHOro TOCyIapCTBEHHOTO
00pa30BaTeaLHOr0 CTaHAApTa CPEeIHEro (MOJHOTO) O0IIEero 00pa3oBaHUSI.
[Tpukaz MunucrepctBa obOpazoBanus u Hayku PO ot 29.12.2014 No 1645
«O BHecenun usmeHeHui B Ilpukaz MunucrtepcrBa oOpa3oBaHusi U1 Hayku PO
or 17.05.2012 Ne 413 “O06 ytBepxacHUHM (eneparbHOTO TOCYAAPCTBEHHOTO
00pa30BaTeIbHOTO CTaHIApTa CPeaHEro (ITOJIHOr0) 00Iero oopa3oBaHus ™ ».
[Tucemo /[lemaprameHTa rocygapCTBEHHOW NOJUTUKH B cepe MOArOTOBKHU
pabounx kampoB u IO Munobpnayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganmu Mo opraHu3aliy MOJYyYEHUs CPeJHEro oouero oopa3oBaHus B
npejaenax OCBOCHMSI o0Opa3oBaTeIbHbIX pOrpamMm CPEIHETO
npodeCCHOHAIBHOTO 00pa3oBaHusl Ha 0a3e OCHOBHOTO 0O0IIero oOpa3oBaHUS C
ydeToM TpeOoBaHui (eaepaabHbIX TOCYJAPCTBEHHBIX 00pa3oBaTEIbHBIX
CTaHJApTOB W TMOJy4aeMoil Tpodeccuu WM CHEUUATbHOCTH CPEIHETO
po(hecCHOHATLHOTO 00pa30BaHUS.
[Ma6puensa O. C., JlsicoBa I'. I'. Xumusa: xuura s mpenogaBateis: y4deo.-
MeToA. rmocodbue. — M., 2012,
Nabpuenssn O. C. u gp. Xumus quas npodeccuid U crneuualbHOCTEH
TEXHUYECKOTO NPOoQuis (IEKTPOHHOE MPUIIOKEHUE).

UHTEPHET-PECYPChl

www. pvg. mK. ru (omummnuana «Ilokopu BopoObeBbI TOpbI»).
www. hemi. wallst. ru (OOpa3oBarenbHBI caliT s
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IITKOJTbHUKOB «Xumus). WWW. alhimikov. net
(O6pa3zoBatenbHBIA CAaUT MJIsl IIKOJHHUKOB).

WWWw. chem. msu. su (DnekTpoHHasi OMOIHMOTEKA 10 XUMUH).

Www. enauki. ru (MHTepHeT-u3Ianue Juisl yuutenei «EcTtecTBeHHBIC
HayKu»). WWw. lseptember. ru (merommueckas rasera «llepBoe
CEHTSIOPS»). Www. hvsh. ru (kypHan «XuMus B IIKOJIE).

WWW. hij. ru (kypHaiI « XUMUS | KU3HBY ).

www. chemistry-chemists. com (35eKTpOHHBIH KypHaATT « XUMHUKH U XUMHUSD ).

www. sbio. info (Bcs 6uonorus. CoBpeMeHHasi OHOJIOTHSI, CTaThH, HOBOCTH,

OubIMoTEKA). www. window. edu. ru (EagmHOoe OKHO jJocTyma K

o0pa3oBaTelbHBIM pecypcaM MHTepHETa 10 OMOJI0THN).

www.5ballov. ru/test (Tect mnst aOUTYpUEHTOB IO BCEMY IIKOJIBHOMY KYpPCY

Owonormm). WWW. Vspu. ac. ru/deold/bio/bio. htm (TemekoMMyHHKAITMOHHBIC

BUKTOPUHBI ~ TIO0  OWOJIOTMM  DKOJIOTUM Ha cepBepe BopoHexkckoro

YHUBEPCUTETA).

www. biology. ru (buosorusst B OtkpeiToM Koywiemke. CalT COmCPKHUT
3JICKTPOHHBIN yueOHUK 1o 6ronoruu, On-line rectsr).

www. informika. ru (DneKTpoHHBIH yUeOHHMK, OOJBIIOW CIUCOK HHTEPHET-

pecypcoB). www. nrc. edu. ru (buosnornueckas kapTuHa Mupa. Pasgen

KOMITBIOTEPHOTO yueOHHKa, pa3paboTaHHOTO B MOCKOBCKOM

rOCYJIapCTBEHHOM OTKPBITOM YHHUBEPCUTETE).

www. nature. ok. ru (Peakue m ucuesaromue >KMBOTHbIe PoccMum — MPOEKT
Oxonoruyeckoro nenrpa MI'Y um. M. B. JlomoHocoBa).

www. kozlenkoa. narod. ru (JIist Tex, KTo Y4UTCS caM M YYHT APYTHX; OYHO
U JIMCTAHIIMOHHO, OMOJOTHH, XHMHHU, APYTUM IIPEAMETaM).

www. schoolcity. by (bruosorus B Borpocax u oTBerax).
www. bril2002. narod. ru (buostorus as mkoabHUKOB. KpaTkas, KOMIakTHasi, HO
JO0CTaTOYHO TonpoOHast wuHbopmaiusa mno pazaenam: «OOmas OuogoTHsY,
«boTanukay, «30050TH
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