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MNOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma yue6HOoro mpeamera J[YII. 01 OcHOBBI ecTeCTBEHHOHAYYHBIX
3HaHWW TIpeJHAa3HaueHa I HM3Yy4YCHHS OCHOB ©CTECTBCHHOHAYYHBIX 3HAHHM B
po(heCCUOHATBLHBIX 00pa30BATENBHBIX OPTraHU3alUAX, PEATU3YIONINX 00pa30BaTEIHHYIO
nporpaMmMy CpeaHero oOmero oOpa3oBaHHMS B Tpeleinax OCBOCHHS OCHOBHOM
obpazoBarenpHoil TporpamMmbl CIIO Ha 06a3ze ocHOBHOro oOmIEro 0O0pa3oBaHUs TPHU
TIOJITOTOBKE CIEIIHAIUCTOB CPETHETO 3BCHA.

PaGouas mporpamma pa3paboTtana B cooTBeTcTBHH ¢ TpeboBanusimu ®I'OC cpemnero
o0miero oOpa3oBaHMsl B YacTH BKJIIOYCHHS B YYCOHBIM IUIAH W3YYCHHS JTOTIOTHUTEIbHBIX
y4eOHBIX MPEIMETOB.

Conepxxanue paboueii MPOTPaMMBbI y4eOHOTO npeaMera OcHOBBI
€CTECTBEHHOHAYYHBIX 3HAHUI HAMPaBJICHO Ha JIOCTIKEHUE CIEAYIOMINX IIeeH:

OCBOGHHE 3HAHUI O COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHE MHpa M METOoAax
CCTECTBCHHBIX HAyK; 3HAKOMCTBO C HamOoJiee BaXHBIMH HMJCIMH M JIOCTHXKCHUSIMHU
CCTCCTBO3HAHHMS, OKAa3aBIIMMHU OINpEACIAIoNIee BIMSHHEC Ha pPa3BUTHE TEXHUKH U
TEXHOJIOTHUH;

OBIIQJICHNEC YMCHHSIMH TPUMCHSTH IOJyYCHHBIC 3HAHUSA JJIsI OOBSICHEHUS SBICHHUN
OKpY’KafoIIero MUPa, BOCTIPUATHS HHPOPMAITUH €CTECTBEHHOHAYYHOTO M MPOPECCUOHATLHO
3HAYUMOTO COJIEP)KaHUs; Pa3BUTHE WHTEIUICKTYAIbHBIX, TBOPYECKHX CIIOCOOHOCTEH W
KPUTHUYECKOTO MBIIIICHUS B XOJC TPOBEACHHS IPOCTCUINX HWCCICAOBAHNN, aHAIN3a
SIBIICHUH, BOCIIPUATHSI K HHTEPIIPETAIIH €CTECTBEHHOHAYYHOH HH(pOpMaIuw;

BOCIIHTaHHE YOEXKICHHOCTH B BO3MOXKHOCTH ITO3HAHUS 3aKOHHOW TPUPOJLI U HC-
MOJIb30BAHUS JTOCTHXKCHHUI €CTECTBEHHBIX HAYK JUIS Pa3BUTHS IIUBUIM3AIMU U TIOBBIIICHUS
Ka4yeCTBa JKU3HH;

NPUMCHEHHE CCTECTBCHHOHAYYHBIX 3HAHUK B MPOo(ecCHOHATBHON IeATEIBHOCTH WU
MOBCETHEBHOM KHU3HU I oOecreueHus 0e30MacHOCTH KU3HEAEATeIbHOCTH; TPaMOTHOTO
WCITOJIB30BaHUS COBPEMEHHBIX TEXHOJIOTHI; OXPaHbI 37J0POBbS, OKPYKAIOIICH CPEIbI.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

EcrecTBO3HaHne - Hayka O SBICHMSX W 3akoHax npupoasl. CoOBpeMEHHOE
€CTECTBO3HAHHME BKJIIOYAET MHOMXECTBO €CTECTBEHHOHAYYHBIX OTpAaCiC, U3 KOTOPBIX
HanOosiee BaXKHBIMH SIBJISIFOTCST Ouosiorust u Xumusi. OHO OXBAThIBAET IIUPOKUN CIEKTP
BOIPOCOB O Pa3HOOOpa3HbIX CBOMCTBAX OOBEKTOB MPUPOABI, KOTOpPHIE MOXKHO
paccMaTpuBaTh Kak €MHOE LIEJI0E.

EcrecTBeHHOHAy4HbIC 3HAHUSI, OCHOBAHHBIC HA HUX TEXHOJOTHH, (POPMUPYIOT HOBBII
oOpa3 xu3HU. BeICOKOOOpa30BaHHBIN YEJIOBEK HE MOXET JUCTAHIIUPOBATHCSA OT (DyHIaMEH-
TaJbHBIX 3HAHUU 00 OKPYXKAIOIIEeM MHUpE, HE PHUCKYs OKa3aThCsi OECIOMOIIHBIM B Tpodec-
CHOHAJIBHON NeaTeNbHOCTH. JI1000€ MepCcrneKTUBHOE HAaNpaBJICHHE ACATEIHHOCTA YelIOBEKa
MPSIMO WJIM KOCBEHHO CBSI3aHO C HOBOW MaTepHaIbHOW 0a30i M HOBBIMU TEXHOJIOTHSIMU, U
3HAHHE UX €CTECTBEHHOHAYYHOM CYIIHOCTH - 3aKOH yCIEXa.

EcrecTBO3HaHME - HEOThEMIIEMAsh COCTABISIOLIAS KYJIbTYPBI: OINPENENsisi MUPOBO3-
3peHHE YeJI0OBEeKa, OHO MPOHUKAET M B TyMaHUTapHYIO chepy, U B OOIIECTBEHHYIO >KU3Hb.
PanroHanbHbIN €CTECTBEHHOHAYYHbBIH METO/I, CPOPMUPOBABIINIICS B paMKaX €CTECTBEHHBIX
HayK, O0Opa3yeT eCTeCTBEHHOHAy4YHYI0 KapTHHY MHUpa, Hekoe o0pa3Ho-puiiocodpckoe
0000111eHe HayYHBIX 3HAHUM.

buosorus - cocraBHas 4acTh €CTECTBO3HAHMs. JTO HAayKa O XuBOW mpupoge. OnHa
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U3y4aeT paCTUTENbHBIN, >KUBOTHBIA MHUP U Y€JIOBEKa, UCTOJb3Ys KaK COOCTBEHHBIE METO/IBI,
TaK U METOJBbI JAPYTUX HAayK, B YACTHOCTH (U3HUKH, XUMUU M MaTEMaTHKHU: HAOIIOJICHUS,
HKCIIEPUMEHTBI, UCCIEIOBAHUS C MOMOIIBIO CBETOBOTO M 3JIEKTPOHHOTO MHKpPOCKOMa, 00-
paboOTKy CTaTUCTHUECKUX JAHHBIX METOJAAMHM MaTEeMaTHUECKON CTaTUCTHKHU U Jp. buonorus
BBISIBJISIET 3aKOHOMEPHOCTH, MPUCYIIIHE KU3HU BO BCEX €€ MPOSBICHUAX, B TOM YHCIie 0OMEH
BEIIECTB, POCT, pa3MHOXKEHHE, HACIEJCTBEHHOCTh, U3MEHYMBOCTH, BOJIOLIUIO U JIp.

EcTtecTBO3HaHME KaK HayKa O SIBJICHUSAX U 3aKOHAX MPHUPOJIbI BKIIOYAET TaKKe OJIHY U3
BXHEHUIINX oTpacieil — XuMuio. XUMHUsI — HayKa O BEIleCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax, Mpolieccax IMpeBpalleHus, UCIOJIb30BAHUN 3aKOHOB XUMHUU B IPAKTUUYECKOU
JeSTEIBLHOCTHU JIIOJIEH, B CO3JJaHUN HOBBIX MaTepUAaJIOB.

B mpodeccuonanbHbix ~ 00pa3oBaTENbHBIX ~ OpPraHH3alUsaX,  PEaTU3YIOIINX
o0Opa3oBaTenbHyI0 IPOrpamMMy cpeHero obmero oopasoanus B mpeaenax ocsoenus OITOIT
CIIO Ha 06a3e OCHOBHOro 0OIIEro 0Opa3OBaHMS, W3Yy4YAETCs MHTEIPUPOBAHHBIN Yy4eOHBIN
npeamMeT OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUW, BKIIIOYAIOLIMHK JBa pa3jena, 001aJalne
OTHOCUTEJIBHOM CaMOCTOSITEIbHOCTBIO U IIEJIOCTHOCThIO — buojorus, XuMus — 4TO HE
HapylIaeT NPUBBIUYHYIO JOTUKY €CTECTBEHHOHAYYHOr0 00pa30BaHusl 00y4aroIuxcsl.

[Ipy wu3ydyeHun y4eOHOro Marepuaia MO OHOJOTMM M XUMHUHU LEJIECO00pa3HO
aKLEHTUPOBAaTh BHMMAHHE OOYYAlOIIMXCS Ha JKU3HEHHO BAXKHBIX OOBEKTAaX MPHUPOJABI U
OpraHM3Me uejoBeka. OJTo ruapocdepa, armochepa U Ouocdepa, KOTOpbIE
pPaccCMaTpUBAIOTCS. ¢ TOYKHM 3PEHHSI XMMUYECKHX COCTABOB M CBOMCTB, MX 3HAYEHUS IS
KU3ZHENIEATEIBHOCTH JIFOACH, 3TO COAECPKAHNE, OCBEIIAIOIIEE POJIb BAXKHEUIINX XUMUYECKUX
9JIEMEHTOB B OpraHM3ME YEJOBEKa, BOIPOCHI OXPaHbl 3JI0POBbs, MNPOPUIAKTUKU
3a00JIeBaHUN M BpPEAHBIX MPUBBIYEK, MOCIEACTBUA M3MEHEHUS Cpelbl OOMTaHUS YeIOBEKa
JUISl YEJIOBEYECKON IMBUIIN3ALIMHY.

3aMeTHOE MECTO B COJICPKAHUU y4eOHOTO IpeIMETa 3aHUMAET yueOHBI MaTepuar, He
TOJIBKO (POPMUPYIOIINI €CTECTBEHHOHAYYHYIO KapTHHY MHUpPa y CTYAEHTOB, HO U PAacKphI-
BAIOIIMI MPAKTUYECKOE 3HAYEHHWE ECTECTBEHHOHAYUYHBIX 3HaHUl BO Bcex cdepax >KU3HU
COBPEMEHHOT0 O0IIECTBa, B TOM YUCIJE B T'yMaHUTapHOU cepe.

VYyeOnbiii npeameT OCHOBBI €CTECTBEHHOHAYUHBIX 3HAHUW, B COAEPKAHUU KOTOPOTO
BEIYIUM KOMIIOHEHTOM SIBJISIFOTCSI Hay4YHbIE 3HAaHUS W Hay4yHble METOJAbl IO3HAaHMS,
Mo3BOJIAET CHOPMUPOBATH Yy OOYYAIOUIMXCA LEIOCTHYIO €CTECTBEHHOHAYYHYIO KApTUHY
MUpa, NPoOyINUTh Y HUX SMOLIMOHAIIBHO-IIEHHOCTHOE OTHOIIEHHE K U3y4YaeMOMY MaTepHaiy,
TOTOBHOCTh K BBIOOPY ACHCTBUI OIpENCICHHON HAMpaBIICHHOCTH, YMEHHUE KPUTHYECKU
OLICHUBATbh CBOM U YYKHE IEUCTBUS U MOCTYIKH.

HuTerpupoBanHoe cojiep)kaHue y4eOHOTo IMpeaMeTa IMO3BOJSET MpenojaBaTessiM
OMOJOTHMM W XHMHHM COBMECTHO OpraHM30BaTh H3YYEHHE OCHOB €CTECTBEHHOHAYUYHBIX
3HAHWH, UCTIOIB3YSl UMEIOIIHNECS YaCTHbIE METOJIMKH MPENoAaBaHus IPeAMETa.

N3yuyenue yuebHOro npeamera OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHMN 3aBEPIACTCS
MoJIBE/ICHUEM UTOTOB B (popme muddepeHIIMpoOBaHHOTO 3a4eTa B paMKax MPOMEXYTOUHOU
aTTecTanuu oOydaroniuxcst B mpoiecce ocBoeHuss ocHoBHOU OITOIT CIIO ¢ momydyeHuem
cpeaHero oo1iero oopa3oBaHus.

MECTO YYEBHOI'O ITPEJIMETA B YYEBHOM IIJIAHE

B yuebGHOM muiaHe mporpamMmbl HMOJATOTOBKM CIELMATUCTOB CPETHEr0 3BEHA MECTO
yuebHoro mpenMera OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUNW — B COCTAaBE JIOTMOJIHUTEIbHBIX
y4eOHBIX MPEIMETOB.



PE3YJBbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

OcBoenue coaepxanus ydeObHoro mpeamera OCHOBBI €CTECTBEHHOHAYUYHBIX 3HAHUN
o0ecrieunBaeT JOCTUKEHUE O0YyJAIOIUMHUCS CIEAYIOIMINX PE3yJIbTaTOB:

JUYHOCHHbBIX:

- YCTOMYMBBIA MHTEPEC K UCTOPUU U JIOCTHIKCHHSIM B OOJIACTH €CTECTBEHHBIX HayK,
YyBCTBO TOPJIOCTH 332 POCCUMCKHUE €CTECTBCHHBIE HAYKH;

- TOTOBHOCTh K IMPOAOJKEHHIO OOpa3oBaHHs, IMOBBIIICHUIO KBAIU(PUKAIIUU B U3-
OpaHHOW TmpodeCCUOHAIBHOM ACATEIRHOCTH C HCIOJb30BaHWEM 3HAHUW B 00JacTH
€CTECTBEHHBIX HAYK;

- 00BEKTUBHOE OCO3HAHHUE 3HAYMMOCTU KOMIIETEHIIMIA B 00JIACTH €CTECTBEHHBIX HAYK
JUTSI 9eTTIOBEKA M OOIECTBA, YMEHHE UCIIOJIB30BaTh TEXHOJIOTHICCKNE JOCTIKCHUS B 00J1aCTH
bu3uKyd, OWOJOTUM JUTsl TIOBBIIIEHUS COOCTBEHHOTO WHTEIUICKTYAIBHOTO pa3BUTHS B
BBIOpPAHHON TPO(PECCHOHATIBHOM 1€ITEIbHOCTH;

- YMEHHE MPOAHAIU3UPOBATh TEXHOTCHHBIE IMOCIEACTBUA JJISI OKPYKAIOIIEH CPEbL,
OBITOBOI U MPOU3BOACTBEHHOU JIESITEIHLHOCTH YEJIOBEKA;

- TOTOBHOCTh CaMOCTOSITEJIbHO JOOBIBAaTh HOBBIE JISI CE0Sl €CTECTBEHHOHAYYHBIE
3HAHMS C UCTIOJIB30BAHUEM JIJISl TOTO JIOCTYITHBIX HCTOYHUKOB MH(OpMAIuy;

- YMEHUE YIPABIATh CBOEH MO3HABATEIBHOUN JAEATEIbHOCTHIO, IPOBOJIUTH CAMOOIEHKY
YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;

- YMEHHUE BBICTPAUBAaTh KOHCTPYKTUBHBIE B3aUMOOTHOIIICHUSI B KOMAHJE MO PEIICHUIO
oO1ux 3a7a4 B 00J1aCTH €CTECTBO3HAHMS,

MemanpeomMemHuuplx:

- OBJAJICHUE YMEHUSIMHM W HAaBbIKAMHU Pa3JIMYHBIX BHUJIOB MO3HABATEIHLHOW JIESITENb-
HOCTH JIJISI U3YYEHUS PAa3HBIX CTOPOH OKPYKAIOIIEr0 €CTECTBEHHOTO MUPA;

- IPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUSI (HAOIIOAEHNS, HAYYHOTO SKCIIEPUMEHTA)
JUIST U3YyYECHUS Pa3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOM KapTHHBI MHpPa, C KOTOPBIMU
BO3HHMKAET HEOOXOIUMOCTh CTAIKUBATHCS B MPOodecCuOHaIbHOU cdepe;

- YMEHHME OMNpEeNeATh LU U 3a7adyd JACSITEIbHOCTH, BBIOMpPATh CPEACTBA ISl MX
JOCTHXKCHUS Ha TTPAKTHKE;

- YMEHHUE UCIOJIb30BaTh PA3JIMUYHbIC HICTOUHHUKHU JJI MOJYYEHUS €CTECTBEHHOHAYYHOMN
uH(OpMaAIMU U OIEHUBATH €€ JIOCTOBEPHOCTH JJI JOCTIKEHUS TMOCTABJIEHHBIX Ielell u
3a]ad4;

npeomMemHulX:

- chOpPMUPOBAHHOCTh TMPEJCTABICHUN O IICJIOCTHOM COBPEMEHHON €CTEeCTBEHHO-
HAYYHOU KapTUHE MHPA, IPUPOJE KAK €AUHOU LEIOCTHOW CUCTEME, B3aUMOCBSI3H YEJIOBEKA,
MIPUPOJIBI U 00IIIECTBA, TPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BceneHHoii;

- BJaJCHUE 3HAHUSAMHU O HAMOOJIEe BAXKHBIX OTKPBITUSIX U JOCTHIXKCHHUSIX B 00JIACTH
€CTECTBO3HAHMS, MOBJIUABIIMX HA HBOJIONUIO MPEACTABICHUA O MOPUPOJE, HA Pa3BUTHE
TEXHUKHU Y TEXHOJIOTUH;

- c(hOpPMHUPOBAHHOCTh YMEHHUS NPUMEHATh €CTECTBEHHOHAYYHBbIC 3HAHUS MJI1 O0b-
SICHEHUS OKPY)KaIOIIUX SIBJICHUM, COXpaHEHUsI 370pOBbs, oOecreueHus 0e30MacHOCTU
KUA3HEIESITEIbHOCTH, OepeKHOTO OTHOIIICHUS K pupoe, palMOHAIBHOTO
MIPUPOIOTIOIH30BAHMSI, @ TAK)KE BBITIOJTHEHHS POJIM TPAMOTHOTO TTOTPEOUTES;

- chopMUPOBAaHHOCTH TPEACTABICHUN O HAYYHOM METOJIE TIO3HAHUS TPHPOABI U
CpPEACTBAaX U3YYEHUs] Meramupa, MakKpoMHUpa W MUKPOMHpA; BIAJEHUE MpUEMaMHU
€CTECTBEHHOHAYYHBIX HAOJIFOJICHHI, OIBITOB, WCCICAOBAHMM W OIEHKH JOCTOBEPHOCTHU



MOJTYYEHHBIX PE3YJIbTATOB;

- BJIAJICHUE MOHSITUIHHBIM alMapaTtoM €CTECTBEHHBIX HAYK, MO3BOJSIONIUM MO3HABATh
MHp, YYacTBOBaTh B JUCKYCCHUSIX [0 €CTECTBEHHOHAYyYHbIM BOIpPOCAM, HCMOJIb30BaTh
pa3IUYHBIC MCTOYHUKU WHGOPMAIWMH IS TOJATOTOBKH COOCTBEHHBIX PabOT, KPUTHYECCKU
OTHOCUTBCA K coobmenusiMm CMU, copepxamum HaydyHYyI0 HH(GOPMAIIHIO;

- ¢(hOpMUPOBAHHOCTh YMEHUI MOHUMATh 3HAYMMOCTb €CTECTBEHHOHAYYHOI'O 3HAHUS
JUTSL KaKJIOTO 4YeJIOBEKa HE3aBHCHUMO OT €ro mpodecCUOHATBHOU ACSTENbHOCTH, pa3inyaTh
(baKTbl ¥ OIIEHKH, CPABHUBAThH OLIEHOYHBIE BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPUSIMH OLICHOK
U CBSI3b KPUTEPUEB C OIPEACIICHHON CUCTEMOM IIEHHOCTEH.

COAEPXKXAHUE YYEBHOI'O IPE/IMETA
PA3JAEJI 1. BUOJIOI'USA

BBEJAEHUE

OOBeKT u3yueHus: OMOJIOTUN — KUBasd Npupoja. [Ipu3Haku )KMBBIX OPraHU3MOB U MX
MHOT000pasue. YpoBHEBas OpraHU3alMsl )KUBOW MPHUPOABI M 3BOIOLKA. MeTo1bl MO3HaHUS
XKUBOM mpupoasl. OOIME 3aKOHOMEPHOCTH Ouosiornu. Ponp Ouosnoruu B (opMHpPOBaHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOM KAPTHHBI MUPA U MPAKTUYECKOU JNEATEIIBHOCTH JIFOACH.
3HaueHre OMOJIOTMH MPU OCBOCHHUM Mpodeccuil U CrenruasbHOCTEN cpeaHero npodeccuo-
HaJIBHOTO 00pa30BaHMs.

Jemoncmpayuu

buonornyeckne CuCTEMBI Pa3HOTO YPOBHS: KJIETKA, OPraHU3M, HOITYJISLUs, S3KOCUCTE-
Ma, buocdepa.

[{apcTBa )XUBOM PUPOBI.

1. YYHEHHUE O KJVIETKE

XuMHUecKass opraHusauus KieTku. Kiietka — 3sjeMeHTapHasi KhBash CHUCTEMa H
OCHOBHAsl CTPYKTYpPHO-()YHKIIMOHATbHAS €IMHUIIA BCEX KUBBIX OPraHU3MOB. XUMHUYECKAs
opranuzanus KieTku. OpraHM4ecKkue W HEOPraHMYECKHE BEIIECTBA KJIETKM U YKHUBBIX
OpraHu3MoB. benku, yriaeBoibl, TUMUAbL, HYKJIEUHOBBIE KUCIOTBI U UX POJIb B KIIETKE.

Crpoenue u (QyHKIUMU KIETKH. [IpokapuoTHdyeckre W DYKAPUOTHUUECKUE KIIETKH.
Bupycel kak HekierouHas ¢opma KW3HM M UX 3HaueHue. bopbba ¢ BUPYCHBIMU
3aboneBanusmu (CIIUJI u ap.) [{utomnasma u kinetounas memOpana. OpraHoUIbI KIETKU.

OOMeH BemecTB M IpEBpallleHHe »dHEpPruM B  KIeTke. [lmactudeckwii w
SHEPIreTUICCKUI OOMEH.

Crpoenne u pynkmuu xpomocom. JIHK — HOCcuTENnp HacneacTBEHHON MHGPOPMAIIUH.
Perumkanms JIHK. I'en. I'eretnaeckuii koa. buocunres 6enka.

Kuznennwrii 1ukn kinetkd. Kinetku u ux paszHooOpa3ue B MHOTOKJIETOYHOM
opranusme. Kinerounas teopusi CTpOEHHUsI OpraHU3MOB.

Murto3. [luToKuHE3.

JemoHcTpannmn

CrtpoeHue u CTpyKTypa Oelka.

Crpoenue monekyn JIHK u PHK.

Pennuxkamus JIHK.



CxeMmbl PHepreTHUecKoro oOMeHa 1 GuocuHTe3a Oernka.

CrtpoeHue KJIETOK MPOKAPHUOT M JYKAPUOT, CTPOEHHE M MHOroodpasue KIETOK
pacTeHU U )KUBOTHBIX.

CrtpoeHue Bupyca.

dotorpadun cxeM CTPOCHUSI XPOMOCOM.

CxeMa cTpoeHus reHa.

Muros3.

Ilpakmuueckue 3auamus

HabGnrogenue KiIeTok pacTeHUd U KUBOTHBIX MO MHUKPOCKOIIOM Ha TOTOBBIX MHKPO-
npenaparax, ux OlMHCaHUe.

[IpuroroBieHne U ONMCAHNE MUKPOIIPENAPATOB KIETOK PACTEHHIA.

CpaBHEHHE CTPOCHHSI KIETOK PACTEHUI U )KUBOTHBIX IO TOTOBBIM MUKPOIPENapaTaM.

2. OPTAHUM3M. PABMHOKEHUE U UTHAUBUAYAJIBHOE PABBUTHUE
OPI'AHU3MOB

Pa3zMHoxeHne opranu3moB. Opranusm — eInHoe 1enoe. MHOrooOpasue opraHu3MoB.
PazMHOKeHHE — BakHEHIIee CBOMCTBO JKMBBIX OpraHu3MoB. IlonoBoe u Oecrmosioe pas-
MHOkeHHe. Meito3. O0pa3oBaHUe MOJIOBBIX KJIETOK U OIJIOIOTBOPEHUE.

NunuBuayalbHOE  pa3BUTHE OpraHu3Ma. OMOpPHUOHAJIBHBIM ATalm  OHTOTEHE3a.
OcHOBHBIE CTaIUU SMOPUOHAIILHOTO PA3BUTHUS.

CX0ACTBO  3apOABIIEN MpPEACTaBUTENEH pa3HbIX TIPYIN I[O3BOHOYHBIX  Kak
CBHUJIETEIIbCTBO HX SBOJIOIUOHHOTO pojacTBa. IlpuunMHBl HapylmeHWii B pa3BUTHU
OpTaHU3MOB.

NunuBuayanbHOEe pa3BUTHE uelioBeka. PempoaykTuBHOe 3a0poBbe. [locnmencTBus
BIJIMSIHUSL QJIKOTOJIsI, HUKOTHHA, HAPKOTUYECKUX BEILECTB, 3arPS3HECHUS CPEJlbl Ha Pa3BUTHE
YeJloBeKa.

Hemoncmpauuu

MHuoroo0pasue opranu3MoB.

OOMeH BENIeCTB U MPEBPAICHUE YHEPTUU B KIIETKE.

doTOCUHTES.

JleneHue KIEeTKHU.

MwTo3.

becnosioe pa3aMHOKEHUE OPTraHU3MOB.

O6pa3oBaHME TOJIOBBIX KIIETOK.

Meiios.

On1010TBOPEHNE Yy PACTEHU.

NHnuBuayanbHOE pa3BUTHE OpraHU3Ma.

Turbl TOCTAMOPUOHAIBHOTO Pa3BUTHS dKUBOTHBIX.

Ilpakmuueckoe 3anamue

BrisiBiieHre U onrMcaHue MPU3HAKOB CXOACTBA 3apOJbIIICH YeJIOBEKa U JPYTUX MO3BO-
HOYHBIX KaK JJOKa3aTeIbCTBO UX ABOJIOIIMOHHOTO POJICTBA.

3. OCHOBBI T'EHETUKMU U CEJIEKIIUHU

OcHOBBI YUCHHA O HACJIICACTBCHHOCTH U NU3MCHUYHUBOCTH. I'eneTtnka — HayKa O 3aKOHO-
MCPHOCTAX HACJICACTBCHHOCTH M H3MCHYHMBOCTHU OPraHHU3MOB. I. MCHI[CJIB — OCHOBOIIO-
JIO)KHUK I'€HETUKH. [ 'eHeTnueckas TECPMHUHOJIOIHA U CHMBOJIMKA.



3aKoHBI TEHETHKH, yCTaHOBICHHBIE |. Mennenem. MoHOTHOpHAHOE ¥ JUTHOPUIHOE
CKpenuBaHue XpOMOCOMHasi TEOpHUsl HACIEACTBEHHOCTH. ['eHeTMka mosia. 3HayeHue
TeHETUKH I CeJIeKIIMU U MeaulnHbl. HaciencTBenHble 00I€3HU YenoBeKa, NX MPUYHHbBI U
npoduIaKkTUKa.

3aKOHOMEPHOCTH M3MEHUYMBOCTH. HaciencTBeHHas, WM T€HOTUIIMYECKasl, U3MEHYH-
BOCTb. MoauuKkaunoHHas, WIK HEHACIEACTBEHHAs, U3MEHUYMBOCTh. ['€HETHKa YelloBeKa.
I'enetnka u meaunuHa. MarepuanbHble OCHOBBI HACJIEACTBEHHOCTH M U3MEHYMBOCTH. I'e-
HETUKA U YBOJIFOLIMOHHAS TEOpus. | eHeTHKa NOIyIsiui.

OCHOBBI CEJIEKIIMU PAaCTEHUH, )KUBOTHBIX 1 MUKPOOPTraHU3MOB. [ 'eHeTnka — TeopeTu-
gyeckas OCHOBa cesieKiuu. O0MallHNBaHKWE )KMBOTHBIX M BBIpAIIMBAaHUE KYJIbTYPHBIX pac-
TEHUI — HadaJibHbIE 3Tanbl cenekuun. Yuenue H. M. BaBuiosa o neHTpax MHOrooopasus u
MIPOUCXOXKJICHHUS KYJIbTYPHBIX pacTeHuid. OCHOBHBIE METOJbI CEIEKUMUU: THOpUAN3auus U
UCKYCCTBEHHBI OTOOpP. OCHOBHBIE JOCTHXKEHHSI COBPEMEHHOW CEJEKIHMH KYJIbTYPHBIX
pacTeHul, TOMalIHUX )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosorus, ee JOCTUKEHUS U IEPCIEKTUBBI PA3BUTHSI.

Hemoncmpauuu

MoHorubpuiHOE ¥ TUrHOPUTHOE CKPEIIUBAHUE.

IlepekpecTt XxpoMOCoM.

CuerieHHOE HaclIeJOBaHUE.

MyTtanumu.

LleHTpbl MHOTOOOpa3Hsl U MPOUCXOXKIECHUS KYJIbTYPHBIX PACTCHUM M JIOMAIIHUX KU-
BOTHBIX.

['ubpunu3anus.

HckyccTBeHHBIN OTOOD.

HacnenctBeHnHbie 00JI€3HU YelIOBEKA.

Bimstnue ankoroyimsmMa, HApKOMAaHUM, KYPEHUS HA HACIIEICTBEHHOCTb.

Ilpakmuueckue 3anamusn

CocraBneHue npocTeHIMX CXeM MOHOTMOPHUIHOTO U AUTUOPUIHOTO CKPEILIMBAHMSL.

Pemenne reneTndeckux 3aaad.

AHanu3 GeHOTUITNYECKOW N3MEHUYNBOCTH.

BrlIsiBIIeHHE MyTareHOB B OKpYXKarOLIEH cpele M KOCBEHHAsl OLICHKAa BO3MOYKHOIO HX
BIIMSIHUSL HA OPTraHU3M.

4. MTIPOUCXOXKAEHUE U PABBUTHUE ’KU3HU HA 3EMJIE.
IBOJIOIMOHHOE YYEHHUE

[IpoucxoxieHHe U HayaJdbHbBIE ATalbl PA3BUTHS KU3HU Ha 3emie. [ unoressl npouc-
XOXKIEHUSI KU3HU. V3ydueHue OCHOBHBIX 3aKOHOMEPHOCTEW BO3HUKHOBEHUS, PA3BUTUA M
CYILIECTBOBAHUS KMU3HU HA 3emiie. Y CJI0KHEHUE KUBBIX OPTaHU3MOB B MPOLIECCE IBOJIOLINHU.
MHuoroo6pa3ue >KUBOro Mupa Ha 3emMJie U COBPEMEHHAs €ro OpraHu3aIus.

Hcrtopust pa3BuTHs SBOMIOIMOHHBIX uei. 3Hauenue pabot K.JIlunues, XK.b.Jlamapka
B Pa3BUTHUHU OHBOJIOIMOHHBIX HJEH B Ouosioruu. IBomronmoHHoe yueHue Y. [lapBuHa.
EcrectBennbiit otOop. Posib 3BOMIOLMOHHOTO y4eHUS B (DOPMHUPOBAHMH COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTHUHBI MUpA.

MukposBosonuss 1 MakposBosironusa. Konnenuusa Buaa, ero kpurepud. [lomynsuus
— CTPYKTYpHAasl €IMHULA BUJIA U SBOJIOLUU. J[BHKylIKe cUibl 3BOMOUNU. CHUHTETHYECKAs
Teopus 3BOJIIOIMHU. Mukpospostouus. CoBpeMeHHbIE MPEACTaBICHUS O BUI000pa30BaHUU



(C.C. YerBepukos, U. U. [lImansraysen). Makpospodtorusi. JlokazaTeabcTBa 3BOJIIOIUU.

[Tpuumabl BeiMUpanust BUaI0B. OCHOBHBIE HAIPaBICHUS BOJIIOIMOHHOTO TIporpecca.
buonornyeckuii nmporpecc 1 OMOJIOTHYECKHUNA perpecc.

Hemoncmpayuu

Kputepuu Buja.

CrtpykTypa nomyJssiiuu.

AJlanTUBHBIE OCOOEHHOCTH OPTaHU3MOB, X OTHOCHUTEIIbHBIN XapaKTep.

DBOJIIOLMOHHOE IPEBO PACTUTEIHHOTO MUPA.

DBOJIIOLIMOHHOE IPEBO KMBOTHOTO MUPA.

[IpeacraBuTenu peaKux U UCUE3aIOUIUX BUJIOB PACTEHUMN U )KUBOTHBIX.

Ilpakmuueckue 3anuamusn

Omnucanue oco0elt 0THOTO BHIA TT0 MOP(HOJIOTHIECKOMY KPUTEPHIO.

[IpucnocoOnenre OpraHu3MoOB K pa3HbIM cpegamM oOuTaHus (BOJHOM, HAa3€MHO-
BO3AYIIIHON, TOYBEHHON).

AHaM3 1 OIIEHKA Pa3TUIHBIX THITOTE3 MPOUCXOKICHHIS KU3HU.

5. IPOUCXOKAEHUE YEJIOBEKA

AHnTponoreHes. DBomonus nMpumMaroB. COBPEMEHHBIE TUIIOTE3bl O MPOUCXOXKIACHUU
yenoBeka. Jloka3zarenbCcTBa poOJICTBA YEITOBEKA C MIICKONMUTAIOMIMMU YKUBOTHBIMH. JTallbl
3BOJIFOIIAH YEJIOBEKA.

UYenoseueckue pacel. POACTBO U €IMHCTBO MPOUCXOKICHUS YesloBeUeCKuXx pac. Kpu-
THKA pacu3ma.

Hemoncmpauuu

YepThl CXOACTBA U pA3JIMYUS YEIOBEKA U KUBOTHBIX.

YepThl CX0ACTBA UEIIOBEKA U TPUMATOB.

IIponcxoxaeHue 4yeaoBeKa.

YesoBeueckue pachl.

Ilpakmuueckoe 3anamue

AHaJIN3 ¥ OIIEHKA PAa3JIMYHbIX TUIIOTE3 O IPOUCXOKIECHUN YETOBEKA.

6. OCHOBBI OKOJIOI'MN

DKOJI0rusl — HayKa O B3aMMOOTHOIICHUAX OPIaHU3MOB MEXAY co00il 1 OKpy Karolei
cpenoil. DKoJorudyeckue (PakTopbl, UX 3HAYEHUE B JKU3HM OPraHU3MOB. DKOJIOTUYECKHE
cucTeMmbl. BuaoBas U MpoCTpaHCTBEHHAsl CTPYKTypa 3KocucTeM. [IuieBbie CBsi3u, Kpyro-
BOPOT BEILIECTB U MPEBPAILLIEHUE SHEPTUU B dKOCHUCTEMaX. MeXBUIOBbIE B3aUMOOTHOIIICHUS
B DKOCHCTEME: KOHKYpPEHIWs, CHUMOWO03, XHWIIHMYECTBO, Mapa3suTH3M. VICKyCCTBEHHBIC
co001IecTBa — arpO3KOCUCTEMBI U YPOOIKOCUCTEMBI.

buocdepa — rnobansHas sxocuctema. Yuenne B.U.Bepnaackoro o 6uocdepe. Poib
’KUBBIX OpraHu3MoB B Ounocepe. buomacca. KpyroBopor BakHeHIIUX OMOTEHHBIX 3JIEMEH-
TOB (Ha NMpUMepe yriiepoja, a3oTa u ap.) B ouocdepe.

buocdepa u uyenosek. 3menenus B 6uocdepe. [lociaeacTBus aesTeIbHOCTH YeI0BEKa
B OKpyXarouieu cpene. Bo3nencrBue mpoM3BOACTBEHHON AEATEIBHOCTH HA OKPYKAIOIIYIO
cpemy B o0JacTu cBoe Oyayrieit mpodeccun.

DKOJIOTrHs KaK TeOpeTHYecKas OCHOBA PAallMOHAIBHOTO MPUPOAOIOIB30BAHUS U OXpa-
Hbel puposl. Hoocdepa. IlpaBuna moBeaeHus iroael B OKpYXKarolleil MPUPOAHON cpejie.
bepexxHoe oTHoleHHE K OHOJOrHYECKHMM OOBEKTaM (PacTeHHUSM U KUBOTHBIM M UX CO-
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o0IIIecTBaM) U UX OXpaHa.

Hemoncmpayuu

DkoJyornyeckne PaKToOpbl U UX BIUSHUE HA OPTAaHU3MBI.

MexXBUOBBIC OTHOIICHUS: KOHKYPEHIIHS, CAMOMO03, XUIITHNYECTBO, TTApPa3UTU3M.

SpycCHOCTh PacTUTENHHOTO COOOIIECTRA.

[TumieBspie 1IeNy U CETH B OMOIICHO3E.

DKOJOTUYECKHE MAPAMHUIBI.

Cxema 3KOCHCTEMBI.

KpyroBopoT BelecTB 1 MpEeBpaIleHUE SJHEPTUN B IKOCHCTEME.

buocdepa.

KpyroBoport yraepona (a3zota u ap.) B 6uocdepe.

Cxema arposKOCHUCTEMBI.

Oco60 oxpansieMble MPUPOIHBIE TeppuTOpUn Poccum.

Ilpaxkmuueckue 3anamusn

Onucanvue aHTPOIOTEHHBIX M3MEHEHUH B €CTECTBEHHBIX MPHUPOIHBIX JaHAmadTax
CBOE MECTHOCTH.

CpaBHHTENFHOE OMHCAHUE OJHOW M3 €CTECTBEHHBIX MPUPOIHBIX CHCTEM (HAmpumep,
Jieca) ¥ Kakon-HUOY/Ib arpOdKOCUCTEMBI (HAIpUMEp, MIIEHUYHOTO TO0JIs).

Onucanue U MPaAKTUYECKOE CO3/IaHUE MCKYCCTBEHHOM 3KOCHCTEMBI (IIPECHOBOJIHBIN
akBapuyM). Perienue skosornueckux 3aay.

7. BUOHUKA

bruonunka kak oHO U3 HalpaBieHUW Ouosoruu U kubepHeTuku. PaccmoTpenue 6umo-
HUKOU 0coOeHHOCTEN MOp(}o-(hpHU3MO0IOrMUECKOW OpraHu3alii >KUBBIX OPraHU3MOB U HX
WCIIOJIb30BAHUS ISl CO3JaHUSI COBEPIICHHBIX TEXHHUYECKUX CHCTEM M YCTPOMCTB MO aHa-
JIOTUU C )KUBBIMH CUCTEMaMHU.

Hemoncmpauuu

Mopenu ckiraggaTon CTpyKTypbl, HCIIOJIB3YEMOM B CTPOUTEIBCTBE.

TpyOuarble CTPYKTYpPBI B )KUBOW IPUPOJE U TEXHUKE.

ABpoIlMHaMHYECKUE U TUAPOJMHAMUYECKHAE YCTPOMCTBA B )KUBOW IPUPOJAE U TEXHUKE.

PA3JIEJI 2. XUMUS
BBEJAEHUE

HayuHnble MeTO/IbI MO3HAHUS BEILIECTB U XUMUUECKHX sBJIEHUH. PoIib sKcriepuMeHTa u
TEOpUH B XUMHUU. MOJIETMPOBAHNE XMMHUUYECKUX MPOLIECCOB. 3HAYEHUE XUMHUU MPU OCBOE-
Hun  npodeccuit  CIIO u  cnemmansHocted  CIIO  TexHuyeckoro  npoduis
po¢heCCUOHAIBHOTO 00pa30BaHUsI.

1. OBIIUE IMOHATUA U 3AKOHbI XUMUU. CTPOEHUE BEHIECTBA

1.1. OcHOBHbIE OHATHUS U 3aKOHbI XUMHHU

OcHoBHbIe MOHATUS XuMuUU. BemectBo. AtoMm. Monekyna. XUMHUECKUNA 3JIEMEHT.
Amnorponus. [Ipocteie u cioxHble BemecTBa. KayecTBEHHBIM M KOJIMYECTBEHHBIN COCTaB
BEIIECTB. XUMHUYECKUE 3HAKU U (Hopmyibl. OTHOCUTEIBHBIC aTOMHAs W MOJICKYJIsIpHas
Maccel. KonnuecTBo BemecTsa.
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OcHoBHbIE 3aKOHBI XUMHUHU. CTeXxuOMETpHsi. 3aKOH COXPAHEHHSI MacChl BEIIECTB.
3aKOH TOCTOSIHCTBA COCTaBa BEIIECTB MOJEKYJISIPHONW CTPYKTYphl. 3aKOH ABOrajapo u
CJI€ICTBUS U3 HETO.

PacueTHple 3amauM Ha HAXOXJICHUE OTHOCUTEIIBHOM MOJEKYJAPHOM MAacChl,
ornpe/elIeHue MaCCOBOM JIOJIM XMMUYECKUX JIEMEHTOB B CJI0’KHOM BEIIIECTBE.

Jlemoncmpayuu

Mopenu aToMOB XUMUYECKHUX AJIEMEHTOB.

Mopenu MoJleKyJl MPOCTBIX U CIOXKHBIX BelIecTB (mapoctepxHeBbie U CTroapra —
bpurne6a).

Komexiuys npocThiX U CIOKHBIX BEIIECTB.

HexoTopele BemecTBa KOIU4ECTBOM | MOJIB.

Mopeinb MOISIpHOTO 00beMa ra3os.

Amnorporust pocdopa, KHCI0poaa, 0JI0Ba.

Ilpogunvnvie u npogheccuonanvHo 3nauumsvle 31€EMEHMbl COOEPHCAHUA. ATITOTPOII-
Hble MoAudUKaIMU yriepoaa (anMas, rpadur), Kuciaopoaa (KUCIOpo, 030H), 0J0Ba (cepoe
u 6eroe 0710B0). [ToHsITHE 0O XUMUYECKON TEXHOJIOTUU, OMOTEXHOJIOTUM U HAHOTEXHOJIOTHUH.

1.2. llepunoanyeckuii 3akod u Ilepuoanyeckas cucreMa XUMHYECKHX 3JIEMEHTOB
. U. MenaesieeBa u CTpOCHHE aTOMA

ITepuoanueckuit  3akoH J.M. MenaeneeBa. Ortkpeitue .M. MeHaeneeBbM
[Tepuonunueckoro 3akoHa. [lepuognueckuit 3akon B popmynupoBke /. 1. Menneneena.

[lepuonuueckass Tabnuila XUMHUYECKUX DJIEMEHTOB — Trpaduyeckoe OTOOpakeHue
MepuoInYecKoro 3akoHa. CTpyKTypa MEpUOJMYECKONW TaOMUIbl: Tepuoasl (Manble |
OoJiblIKe), TPYIIbI (TJIaBHAS U MOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axon /[.H. Menoeneesa. ATom — ClnoxHas
yacTuia. SAapo (IpOTOHBI M HEUTPOHBI) M 3JIEKTpoHHasi obOosnouka. M3orombl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB JJEMEHTOB MaJbIX MEepuo0B. OCOOEHHOCTH CTPOCHHS
AJNIEKTPOHHBIX 000JIOUEK aTOMOB AJIEMEHTOB OOJIBIIUX MEPUOAOB (IIEPEXOJHBIX IEMEHTOB).
[Tonsatue 06 opOutansx. S-, p- u d-opOutanu. DIEKTPOHHBIC KOHPUTYPAIIUH ATOMOB XH-
MHYECKUX JJIEMEHTOB.

CospemenHnas dopmynupoBka [lepuoanueckoro 3akona. 3nauenue [lepuogmdeckoro
3akoHa U llepmoguueckor cucreMsl xumuueckux siemeHToB [[. . MengeneeBa mist pas-
BUTHS HAYKH U IOHUMAHUSI XUMUYECKOM KapTHUHBI MUPA.

Jemoncmpayuu

Pazmuunbie popmer [lepuonnueckoit cuctembl xumudeckux snemeHToB .M. Men-
JieeeBa.

Jlunamudeckue TabauIbl 1151 MojieupoBanus [lepuoandeckoi CUCTEMBI.

DIIeKTpHU3aLMS TEN U UX B3aUMOJACHCTBUE.

Jlabopamopnuiii onvim

MopaenupoBanue noctpoeHus [leproaudeckoi TaOIUIBI XUMUYECKUX DJIEMEHTOB.

Ilpoghunvnvie u npogheccuonanvrno 3nauumvie nemenmoslt coodepircanusn. Panno-
AKTUBHOCTb. VCronp30BaHWE paJMOAKTUBHBIX HM30TOMOB B TEXHUYECKHUX MLEnsix. PeHTre-
HOBCKO€ M3JIyYEHHE U €r0 HCIOJIb30BAHUE B TEXHUKE M MeAuUHnHE. MOJeInpoBaHUE Kak
METOJI MPOTHO3UPOBAHUS CUTYAIMU HA IPOU3BOJICTBE.

1.3 CTpoeHue BelecTBa
HNonnast xumudeckas cBsi3b. KaTHOHBI, X 00pa3oBaHue U3 aTOMOB B pe3yJIbTaTe Mpo-
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1ecca OKHUCIEHUs. AHHOHBI, MX OOpa30BaHHWE M3 aTOMOB B PE3yJIbTAaTE MPOIECCa BOCCTA-
HoBJIeHUs. IOHHAs CBS3b KaK CBA3b MEXKIYy KaTHOHAMHM M aHMOHAMH 3a CUET BJIEKTPOCTa-
THYeCKOTo TpuTsokeHus. Kimaccudukaiys MOHOB: TO COCTaBy, 3HAKy 3apsiaa, HaTUYHIO
ruapaTtHoil o0onouku. MoHHbIe kKpucTaumyeckue pemeTkn. CBONCTBA BEIIECTB C MOHHBIM
THUNOM KPUCTAJUIMYECKON PEIIETKH.

KoBasieHTHas xumuyeckas cBA3b. MeXaHu3M 00pa3oBaHUsl KOBAJEHTHOU cBsizu (00-
MEHHBIN U JIOHOPHO-aKUENTOPHBIN). DIEKTPOOTpULIATEIbHOCTh. KOBaleHTHBIE TOJISIpHAs U
HEMnoysipHasi CBA3U. KpaTHOCTh KOBAJEHTHOM CBSI3U. MOJNEKYJISpHbIE W aTOMHBIE KpH-
cTajuindyeckue pemerku. CBOWCTBA BEIIECTB C MOJIEKYJISIPHBIMU M aTOMHBIMU KPUCTAJLIU-
YECKUMU PELIETKAMM.

Merannuueckas cBsizb. MeTaiuinueckasi KpUCTAIUIMYECKAs pelIeTKa U MeTauInyecKast
XUMHUUecKas cBsi3b. OU3nueckue CBOMCTBA METAJIIOB.

ArperaTHble COCTOSIHUSI BEIIECTB M BOJOPOJHAs CBsI3b. TBepaoe, XHUAKOE H
razoo0pa3Hoe coctosinus BemiecTB. [lepexon BelllecTBa U3 OJIHOTO arperaTHOr0 COCTOSTHUS B
npyroe. BogopoiHas CBs3b.

Uuctele BemectBa W cMmecu. llonstme o cmecu BemectB. ['oMoreHHele u
reTeporenHbie cmecu. CoctaB cMeceil: oObeMHasi U MaccoBasi JOJIM KOMIIOHEHTOB CMECH,
MaccoBasi JOJIsl IPUMECEN.

Jemoncmpavyuu

Mogenb KpUCTAINIMYECKONW PEIIETKU XJIOpUAa HATPHSL.

OO0pa3ipl MUHEPAJIOB C HOHHOM KPUCTAIUTMYECKOMN PEIIeTKON: KaJIbIIUTA, TAIUTA.

Mopenu KpUCTALTUYECKUX PEHIETOK «CyXOro Jnpia» (wid iona), aamasa, rpadura
(wnu kBapia).

[Tpubopsl HA KUJIKUX KpUCTAJIIaX.

Jlabopamopnsie onvimaol

[IpuroTtoBneHue cycneH3uu kapOoHaTa KajbIus B BOJIE.

Ilpogpunvnvie u npogeccuonanvno 3nauumvle jiemenmst cooepiycanus. llonsp-
HOCTbH CBSI3M U MOJSAPHOCTh MoseKynbl. Konnencanus. Tekydects. Bosronka. Kpucramm-
3arus. CyOnuMmanust u aecyonumarusi. AHOManmuu (PU3MUECKUX CBOMCTB BOAbL. JKuakue
KPHUCTAJLIBI.

1.4 IlucnepcHble CUCTEMBI

[Tonsatue o nucnepcHoi cucteme. [lucriepcHas ¢a3a W AUCIIEPCHOHHAS Cpeaa.
Knaccudukanus qucnepcHsix cucteM. [IoHSITHE 0 KOIOUAHBIX CUCTEMAX.

Jemoncmpayuu

OO0pa3iel pa3sIUYHBIX AUCTIEPCHBIX CUCTEM: dMYJILCUHM, CYCIICH3UMN, a’dp030JIeil, reiei
Y 30JIEH.

Koarymnsmus.

Cunepesuc.

Oddexr Tunpans.

Jlabopamopnuvie onvimol

[IpuroToBieHue cycrneH3uu kapOoHaTa KaJibIUs B BOJIE.

[Tomy4yeHue 3mMynbCUH MOTOPHOTO Maca.

O3HaKOMJIEHHE CO CBOMCTBAMH JIUCTIEPCHBIX CUCTEM.

Ilpogpunvuvie u npogeccuonanvno 3nauumoie rnemenmaol cooepiycanus. Xunkue
KpucTajuibl. MUHEpPAJIbI U TOPHBIE MOPOJIbl KaK MPUPOJAHBIE CMECH. DMYJIbCUU U CYCHEH3UM.
3osu (B TOM uuciie a3po3oin) u renu. Koarynsius. Cunepesuc.
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1.5. Boaa. PacTBopbl. DJIeKTPOJTUTHYECKAS TUCCOIHAIUSA

Bopna. PactBopel. PacTtBopenue. Bona xak pactBoputens. PacTBOpHMOCTH BELIECTB.
HaceolilieHHbIEe, HEHACHIIICHHBIE, TEPECHIIICHHBIE PACTBOPhL. 3aBUCUMOCTh PACTBOPUMOCTH
ra3oB, )KMJIKOCTEH U TBEPJIbIX BELIECTB OT Pa3JIMYHBIX (haKTOPOB.

MaccoBast 10Ji1 paCTBOPEHHOTO BELIECTBA.

DIIEKTPOIUTHYECKAS JTUCCOLIAALIMS. DIIEKTPOJIUTHI " HEBJIEKTPOUTHI.
DIIEKTpOJIUTHYECKaAs Iuccounanus. MexXaHu3Mbl 3IEKTPOJUTHYECKON TUCCOUMALNU IS
BEIIECTB C  pPa3JIMYHBIMM TUIAMH XHUMHUYECKOW  CBA3U. [‘mapatupoBaHHbBIE U
HETUAPATUPOBaHHbIE HOHBL. CTENEHb AIEKTPOIUTHYECKOW auccounanvu. CHUIbHBIE U
cimabpie AMeKTPOIUTh. OCHOBHBIE TOJOXEHUS TEOPHH JJICKTPOIUTHUCCKOW THCCOITUAINH.
Kucnotsl, o0cCHOBaHUS M COJIM KaK 3JIEKTPOIUTHI.

Hemoncmpayuu

PacTBOprMOCTH BEIIECTB B BOJIE.

ColOupaHue razoB METOI0M BBITECHEHHUS BOJIBI.

PacTBOpeHuE B BOJIE CEpHOM KUCIIOTHI U COJIEM aMMOHUS.

OOpa3ipl KPUCTATIIOTUAPATOB.

N3rotoBieHne TUIICOBOU MOBS3KHU.

HcnbiTaHWe pacTBOPOB JIEKTPOIUTOB U HEAJIEKTPOIUTOB HA MIPEAMET JUCCOLIUALINH.

3aBUCHUMOCTh CTENEHHU AIEKTPOJIUTUUECKON AUCCOIMALIMHA YKCYCHON KHCIIOTHI OT pa3-
OaBJIeHUS pacTBOpAa.

JIBr>KeHME OKpAIIEHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.

[IpurotoBieHUE KECTKOW BOJIBI M YCTPAHEHUE €€ KECTKOCTH.

HNoHuTsl.

OO6pa3ipl MUHEPATIBHBIX BOJ] Pa3JIMYHOTO Ha3HAYCHUSI.

Ilpakmuueckoe 3anamue

[IpuroroBneHue pacTBopa 3aJaHHON KOHIIEHTPALUU.

Ilpogpunvnvie u npogheccuonanvno 3nauumvie 3nemenmuvt cooeprycanus. Pac-
TBOPEHHUE KaK (PU3UKO-XUMHUUYECKUN Tpoiecc. TeroBbsie A(PQeKkThl MpU PacTBOPEHUHU.
Kpucramnoruaparsl. Pemenue 3agad Ha MacCOBYIO JIOJIKO pacTBOPEHHOTO Bemiectna. [Ipu-
MEHEHHE BOJbl B TEXHHUYECKHUX IeMsiX. JKecTKoCcTh BOJBI U CIOCOOBI €e ycTpaHeHus. Mu-
HEpaJIbHBIE BOJBI.

2. OPTAHUYECKASA XUMUSA

2.1 OcHOBHbIe TIOHSITUSI OPraHUYeCKOl XMMHH M TeOpPUSl CTPOEHHUS

OPraHuYeCcKMX COeIUHEHU I

[Ipenmer oprannuyeckor xumuu. [IpupoiHbIe, ICKYCCTBEHHBIE U CUHTETUYECKUE Opra-
HU4YecKue BelecTBa. CpaBHEHNE OPTaHUYECKUX BEIIECTB C HEOPTaHUYECKUMH.

BaneHTHOCTE. XMMHYECKOE CTPOCHUE KaK IMOPSAIOK COCAUHEHUS aTOMOB B MOJIEKYJIbI
10 BaJICHTHOCTH.

Teopust cTpoeHMs opraHndeckux coeauHeHud A. M. byrnepoBa. OcHOBHbIE
MOJIO’KEHUSI TEOPUU XUMHUUECKOro cTpoeHus. 3omepus u nuzomepbl. XUMHUECKHe (GOpMYJIbI
Y MOJEJIN MOJIEKYJI B OPTaHUYECKOU XUMUH.

Knaccudukanus opranmueckux BemiecTB. Kmaccudukaiusi BeImIEeCTB MO CTPOCHHIO
YIIAEPOAHOTO CKEJNeTa U HAIWYUIO (PYHKIMOHANBHBIX Tpymi. ['omornoru m romosorus. Ha-
yana HomeHknatypsl IUPAC.
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Knaccudukanus peakuuii B opranndeckond xumMuu. Peakiun npucoeannenus (THApu-
pOBaHUs, TAIOTE€HUPOBAHUS, THIPOraJOr€eHUpPOBaHUs, ruapartanuu). Peakuuu otmenieHus
(mermapupoBaHus, JAETUAPOTaIOT€HUPOBAHUS, JAeruaparanuu). Peaknuum 3aMelleHus.
Peaknun nzomepuszanuu.

Jlemoncmpayuu

Mopnenu MOJIEKYJI TOMOJIOTOB M U30MEPOB OPTaHUYECKUX COCTHUHEHM.

KauecTBeHHOE OOHapyXeHHE yriepoaa, BOAOpoAa U XJopa B  MOJEKyJax
OpPraHUYECKUX COCIUHEHU.

Jlabopamopnuiii onvim

N3roroBneHre MOJENEN MOJIEKYJ OPTaHUYECKUX BEILIECTB.

Ilpogpunvnsvie u npogpeccuonanvro 3navumvle 31emenmol cooeprcanus. Ilonsitue o
cyOcTpaTe M peareHre. PeakiMu OKHCIIEHHS W BOCCTAHOBJICHHS OPTraHUYECKHUX BEIIECTB.
CpaBuenue knaccuukanu COeAMHEHUN U KJIACCHU(PHUKAIUN PEeaKIMii B HEOPTaHUYECKON U
OPTraHUYECKON XUMHH.

2.2 Y1/1eBOA0PO/bl U UX MPUPOIHBIE HCTOYHUKH

AnkaHbl. AJIKaHBI: TOMOJIOTUYECKHAN PsAJI, U30MEPUS U HOMEHKJIATypa alIkaHOB. XMH-
YeCKHUe CBOMCTBA allkaHOB (ME€TaHa, HTaHa): TOPEHHE, 3aMEIICHHE, Pa3lIoKeHUE, JIETHIPH-
poBanue. [I[puMeHeHre alkaHOB HA OCHOBE CBOMCTB.

AJKeHbl. DTUJIEH, ero nojiydeHue (AerupupoBaHUEM dTaHa, JIeTIOINMeEpHU3aIuel mo-
TUATWICHA). ['oMoJlorMYecKuil psifi, U30MEpHusi, HOMEHKJIATypa aJKEHOB. XHUMHYECKHE
CBOMCTBa ATWJICHA: TOPEHHE, KaUeCTBEHHBbIE peakinu (oOecrBeunBaHue OpPOMHOUM BOJBI U
pacTBOpa NEpMaHraHaTa Kaivs), TWAparanus, noiauMmepusanus. [IpuMeHeHne sTuieHa Ha
OCHOBE CBOWCTB.

Jluenbl 1 kayuyku. [ToHsATHE O TUEHAX KaK YTIEBOJ0POJIax C IBYMsS IBONHBIMU CBS3SI-
Mu. CormnpsbKeHHbIC NTHEHBbl. XUMUUYECKUE CBOMCTBa OyTranueHa-1,3 u u3ompeHa: obecie-
YuBaHUE OPOMHOIM BOJBI M TOJUMEpHU3alus B Kaydyku. HaTypallbHbI U CHUHTETHYECKHUE
Kay4dyku. Pe3una.

Ankunbl. AueruieH. XMMUYECKHE CBOMCTBa alleTUJICHA: TOpeHHe, 0O0eCIBEUMBAHUE
OpOMHOI1 BOJIbI, MPUCOEAMHEHUI XJIOPOBOAOPOIa U TuapaTaius. [[pumenenue aneTuieHa Ha
OCHOBE CBOMCTB. MexXKitaccoBasi U30MEpHUs C AJIKAJUECHAMM.

Apensbl. benzon. Xumuyeckue cBOMCTBa OEH30J1a: TOPEHUE, PEeaKIUU 3aMelieHus (ra-
JIOTeHUpOBaHue, HUTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

[IpupoaHbIe UCTOYHUKH YTIIEBOAOPOAOB. [IpupoiHbIii ra3: cocraB, IPUMEHEHUE B Ka-
YECTBE TOILJIMBA.

Hedts. CoctaB u mepepabotka nedtu. [leperonka nedtu. Hedrenpomykror.

Hemoncmpauuu

['openne meTaHa, STUIEHA, AallETUJICHA.

OTtHollleHHE MeTaHa, 3TUJICHA, aleTUIeHa M OeH30Jla K pacTBOpaM IepMaHraHaTa
KaJiisi 1 OpOMHOM BOJIE.

[Tonydenue sTuiEHa peakuuend AeruapaTaldd 3TaHOJIA, ALETHUIEHA — TUAPOJIU30M
KapOua KaabIusl.

Paznoxkenue kayuyyka mpu HArpeBaHWM, UCIBITAHUE MPOAYKTOB Pa3lIOKEHUS HA He-
IIPEIEIBbHOCTD.

Konnexkuust o6pasuoB HepTu u HedrenpoaykroB. Komnekus «KameHnnsiit yromas u
MPOIYKLHS KOKCOXUMHYECKOTO MPOU3BOJCTBAY.

Jlabopamopnuie onvimaol
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O3HakOMJIEHHE C KOJUIEKLIMEH 00pa3ioB He(pTH U MPOAYKTOB €€ MepepadOTKH.

O3HakOMJIEHHE C KOJUIEKIMEH KayuyKOB M 00pa3liaMy U3JIEIUA U3 PE3UHBI.

Ilpogpunvuvie u npogeccuonanvno 3nauumsle 3nemenmol cooeprycanus. 1lpasuio
B. B. MapkoBaukoBa. Knaccudukanuss u HasHaueHue kayuyykoB. Kiaccupukanms u
Ha3HA4YEHUE pe3uH. BynkaHu3amnus kaydyka.

[TosyueHue aneTwieHa MUPOJIM30M MeTaHa M KapOWIHBIM crocoOoMm. Peakius mo-
JUMEpHU3alud BUHWIXJIOpUAA. [IONMBHHUIXJIOpHI W €ro IpuMeHeHue. Tpumepusanus
alieTuiIeHa B O€H301.

[lonsstTue 00  skcrpakumu. BoccraHoBieHWe  HUTpOOEH30Jla B aHWIMH.
I'omomornueckuui psia apenoB. Toxyon. HurtpoBanue tosyona. Tporu.

OcCHOBHBIE HaNPaBJICHUS POMBILIJIEHHOW ITepepabOTKHU MPUPOJIHOTO Ta3a.

[TonyTHbIl HE(DTAHOM a3, €ro nepepadoTKa.

[Iporeccel TPOMBINUIEHHON MepepaboTku He(TU: KPeKUHT, pudopMuHr. OKTaHOBOE
YUCJI0 OEH3WHOB U LETAHOBOE YMCJIO JU3EJIbHOTO TOIINBA.

Koxkcoxumuueckoe nponu3BOACTBO U €r0 MPOAYKIHS.

2.3 Kuciopojacoaep:xamnue opraHnyecKue coeIuHeHus

Cruptel. [lonmydyeHue 5sTaHONa OpOKEHUEM TIIIOKO3bl W THApaTaled ATHUIICHA.
['mppokcunpHas rpynna Kak (yHkuuoHanbHas. lloHATHE O mpenenbHBIX OJAHOATOMHBIX
cnuprax. XMUMHUYECKHME CBOMCTBAa 3TaHOJIA: B3aMMOJEHCTBHE C HaTpueM, OOpa3oBaHUE
IPOCTBIX U CJIOXHBIX 3(UPOB, OKUCIECHHE B anpiaeruil. [IpumeHeHune 3TaHoNa Ha OCHOBE
CBOMCTB. AJIKOTOJIM3M, €0 MTOCJIEICTBHS Il OpraHU3Ma YEJI0BEKa U IPELYyIPEKICHNUE.

I'iuepuH Kak NpeAcTaBUTEb MHOTOATOMHBIX CIIUPTOB. KadecTBeHHas peakuus Ha
MHOT0aTOMHBIE€ ciUpThI. [I[puMeHeHne riuiepurHa.

®enou. Puznyeckue U XUMHUYECKUE CBOMCTBa (PeHosia. B3auMHoe BIMsSHHE aTOMOB B
MoJieKyJie (eHosa: B3aMMOJEUCTBUE C THAPOKCHIOM HATpUsi U a30THOM KucioToul. [lpu-
MeHeHHe (PeHos1a Ha OCHOBE CBOMCTB.

Anpperunpl. Ilonarue o6 ampaerugax. AnpAeruaHasi rpymnna Kak (yHKIMOHAJIbHAS.
@opMaNbAETHU/I U €TO CBOWCTBA: OKUCJIEHUE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBIICHUE
B COOTBeTCTByrOIMK cnuptT. [lomydeHue anmpaeruioB OKHUCIEHHMEM COOTBETCTBYIOIIMX
cnuptoB. [Ipumenenne Gpopmaiiberua Ha OCHOBE €ro CBOMCTB.

KapGonossie kucinotel. [lonsitue o xkapOOHOBBIX KucioTax. KapOokcunbHas rpymnmna
Kak (QyHKIHOHaNbHAs. ['OMoJIOrMYecCKUil psl NpeAesbHbIX OJHOOCHOBHBIX KapOOHOBBIX
kuciot. [lomydeHne kapOOHOBBIX KHUCIOT OKHMCICHUEM albJACTHIOB. XMMHUUYECKHUE CBOMCTBA
YKCYCHOM KHCJIOTBI: O0IlME CBOMCTBA ¢ MUHEPAJbHBIMU KHCIOTAMHU U PEAKIHS 3TepUPH-
kaiuu. [IpuMenenrne yKCyCHOM KUCIIOTBI HA OCHOBE CBOMCTB. BhICIINE )KMpPHBIE KUCIOTHI Ha
npuMepe MaTbMUTUHOBOM U CTEAPUHOBOM.

Cnoxuble 3¢pupbl u xupsbl. [loayuenue cnoxHbix 3(pUPOB peakuuen 3TepuduKanuu.
Cnoxnble 3Gupbl B MpUPOJE, MX 3HAaueHue. [IpruMeHeHue CI0XHBIX 3(PUPOB HAa OCHOBE
CBOWCTB.

XKupsl kak cioxublie 3¢upsl. Knaccudukaius upoB. XMMUYECKHUE CBOIMCTBA KUPOB:
TUAPOJIN3 U TUIPUPOBAHUE KUIKUX KUPOB. [[priMeHeHune sk1upoB Ha OCHOBE CBOMCTB. MbLia.

VYrneBoabl. YTiaeBoIbl, UX KIacCHU(pUKALUsA: MOHOcaxapuasl (TJIIOKO3a, (pyKTO3a),
nucaxapubl (caxapo3a) u mojucaxapuibl (Kpaxmal U HeJUIio103a).

['mrok03a — BEIIECTBO C ABOMCTBEHHOM (YHKIIMEH — aabAeTUAOCIUPT. XUMUYECKUE
CBOMCTBA TIIIOKO3bl: OKUCJICHHUE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOUT, CITUP-
ToBOE Opokenue. [IpuMeHenune TioKo3bl Ha OCHOBE CBOMCTB.
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3HavyeHue yIJeBOJOB B JKMBOM MPUPOJE M KU3HU ueloBeka. [loHsATHE O peakuusix
MOJIMKOH/IGHCAIMM W TUAPOJM3a Ha NPUMEPE B3aMMOIPEBPAILICHUN: IJIIOKO3a -0-
MOJIUCAXAPUL.

Hemoncmpayuu

Oxkucrnenue crupTa B ajlbIerul.

KauecTBeHHbBIE pEAKIIMM HA MHOTOATOMHBIE CIIUPTBHI.

PactBopumoCTh (eHoJIa B BOJIE TIPU OOBIYHOM TeMIiepaType U HarpeBaHUU.

KauectBennble peakuuu Ha (HEeHO.

Peakiust cepeOpsiHOTO 3epKalia aiubAeTUI0B U TIIOKO3BI.

OxuciieHre anbAEeTU0B U IIIIOKO3bl B KUCIOTY ¢ momolisio ruapokcuaa meau (II).

KauecTBennas peakuus Ha kpaxmai. Komiekius agupHbIx maces.

Jlabopamopnwie onvimaol

PacTBopenue riuIieprHa B BOJIC U B3aUMoiecTBHE ¢ THapokcuoM meau (11).

CBoiiCTBa YKCYCHOM KUCJIOTBI, OOIIIME CO CBOMCTBAMH MUHEPAIbHBIX KUCIIOT.

Jloka3aTenbCTBO HEMPEAEIBHOIO XapaKTepa JKUIKOTO KUpa.

B3anMoericTBIE TIIIOKO3BI B caxapo3bl ¢ Tuapokcuaom meau (11).

KauecTBeHHas peaknuus Ha Kpaxmal.

Ilpogunvnvie u npogheccuonanvno 3Havumvle 371eMEHMbL COOEPHCAHUA.

MeTWIOBBIE CIIUPT M €r0  HUCIOJb30BaHUE B KAYECTBE XUMHUUYECKOTO ChIPbS.
TokcuyHOCTH MeETaHOJIa W TIpaBUJa TEXHUKM O€30MacHOCTH TpH paboTe C HUM.
OTUIICHTIIMKOJIb U €r0 MpUMEHEHUE. TOKCUYHOCTh STWICHIJIMKOJA W IpaBUia TEXHUKHU
0e30macHOCTH MPU padOTE C HUM.

[Tonyuenue ¢eHosa U3 NPOAYKTOB KOKCOXUMUYECKOTO MPOU3BOACTBA U U3 OEH3071a.

[Tonukonnencarust popmanpaeruga ¢ peHosiom B heHoa0hOpMaTbACTUAHYIO CMOIY.
Aneranpnerun. [loHsTHE O KETOHAX HA MpUMeEpe aneToHa. [[puMeHeHne aleToHa B TEXHUKE
Y TIPOMBIIICHHOCTH.

Muoroo0Opa3zue KapOOHOBBIX KHUCIOT (IABEJIEBOM KHUCIOThI KaK JABYXOCHOBHOM,
AKpUJIOBOM KUCIJIOTHI KaK HEMPeAeIbHON, OEH30MHOM KUCIOThHI KaK apOMaTHYECKOM ).

[TnenkooOpasyroiue Maciaa. 3aMeHa KUPOB B TEXHUKE HEMUIIEBBIM ChipbeM. CuHTE-
TUYECKHE MOIOIIME CPENICTBA.

Mosnounokucnoe OpokeHue IoKo3bl. Kuciomonounsie npoaykTel. CuiaocoBaHHUE
kopMoB. HutpoBanue nesntono3sl. [Tupokcuim.

2.4 Azotconep:kamue opranudeckue coequHenus. [loaumepsl

Awmunbl. [Tonarue 06 amuHax. AnudaTudecKkue aMUHBI, UX KiIacCU(UKAIUS U HOMEH-
KJaTypa. AHUJIMH KaKk opraHuyeckoe ocHoBaHue. llomyueHue aHuinmHa U3 HUTPOOEH30IIA.
[IprMeHeHnEe aHUIIMHA HA OCHOBE CBOMCTB.

AMMHOKHUCIOTBI. ~ AMUHOKHUCIOTBI ~ Kak  aMm@oTepHble  TU(YHKIMOHAJIbHBIC
OPraHUYECKUE COCNUHECHUA. XUMHYECKHE CBOWCTBA AMHUHOKMCIIOT: B3aUMOJIEUCTBUE C
1esI04aMu, KUCJIOTaMU U JpYT € APYyroM (peakius noiaukoHaeHcamun). [lentuanas cBsa3b u
nonunentuapl. [IpuMeHeHre aMMHOKHUCIIOT Ha OCHOBE CBOMCTB.

benku. IlepBuunasi, BTOpWUYHAs, TPETUYHAS CTPYKTYpbl O€lKOB. XUMHUYECKHE
CBOICTBa OENIKOB: TOpEHHUE, JeHaTypalus, THIPOJN3, LBETHbIE peakiuu. buomornyeckue
byHKIIUU OETKOB.

[Tonmumepsl. benku u monucaxapuabl Kak OMOTOINMEPHI.

[ImacTmaccel. [lonyuenne [IOJIMMEPOB peakuuen [IOJIMMEpU3aLuu u
ITOJIMKOHJICHCAIMU. TepMOIUIaCTUYHBIE U TEPMOPEAKTUBHBIE IIacTMaccel. lIpencraBurenn
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TJ1acTMacc.

Bonokna, nx kmaccudukamnus. [lomydyenne BoaokoH. OTnenbHbIE MPEICTABUTETN XH-
MHYECKUX BOJOKOH.

Hemoncmpayuu

BzanMmoericTBue aMMruaka U aHUJIMHA C COJISTHOM KUCJIOTOM.

Peakuus anuiamHa ¢ GpOMHOM BOJIOH.

JlokazaTenbCTBO HAIMUKS (PYHKIIMOHAJIBHBIX TPYII B paCTBOPAX aMHUHOKHCIIOT.

PactBOopenue u ocaxxaeHue O€IKOB.

[{BeTHBIC peakiuu OEIKOB.

["opeHue nTUYbETO TMepa 1 MEPCTIHON HUTH.

Jlabopamopnsie onvimot

PacTBopenue 6enkoB B BOJIE.

OobHnapyxeHue 0eJIKOB B MOJIOKE U MACHOM OyIJIbOHE.

Jenarypainus pactBopa Oejka KypUHOIO sidIa CIIUPTOM, paCTBOPAMU COJIEH TSAKEITBIX
METAJIJIOB U IIPU HAIrPEBAHUU.

Ilpakmuueckue 3anamus

Pemiennie  sKCEpUMEHTANBHBIX  3ajlad  Ha  WJACHTU(QUKAIUIO  OPTaHUYECKUX
COCIMHCHUU.

Pacno3HaBaHue 1miacTMacc U BOJOKOH.

Ilpogpunvnvie u npogheccuonanvno 3Hauumvie 3InemeHmuvl cooeprcanus. Amu-
HOKaIlpoHOBasi kKucioTa. KanpoH kak mpeacTaBUTEIb MOJUAMHUIHBIX BOJIOKOH. Mcmonb3o-
BaHHWE THAPOJIN3a OCITKOB B MPOMBINIICHHOCTH. [[OTUBHHUIXIIOPH, MOIUTETPA)TOPITUIICH
(Tedmon). denonodopManpaeruaabie 1miactMaccel. Llemmymouna. [IpomelnuieHHOE MTpoU3-
BOJICTBO XMMHUYECKHX BOJIOKOH.

3. OBLHASA N HEOPTAHUYECKASA XUMUSA

3.1 Xumuyeckne peakimuu

Knaccudukanmsa xumMuyeckux peakuui. Peakuuu coequHeHus, pas3ioKeHus, 3a-
MmenieHus, oomena. Karamutuueckue peakuuu. OOpaTtuMble U HeoOpaTUMBIE PEaKIIUU.
['oMOreHHble U TE€TEPOTEHHBIE PEAKUUU. DK30TEPMUUYECKUE M IHAOTEPMHUYECKUE PEaKIUU.
TernoBoit 23 HEeKT XUMHUUECKUX peakinii. TepMOXUMUYECKUE YPABHEHUS.

OKUCIUTENPHO-BOCCTAHOBUTEINIbHBIE peakiuu. CTeneHb okuciaeHus. OKHUCIHUTENb U
BOCCTaHOBJICHHE. BoccTaHOBUTENh M OKHCIEHHE. MEeToJ| 3JeKTPOHHOTro OanaHca il CO-
CTaBJICHUS] YPAaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUIA.

CkopocTh XuMHUUYECKUX peakiui. [loHsTHE O CKOPOCTM XHMHYECKHX PEaKIHi.
3aBUCUMOCTh CKOPOCTH XHMHYECKHX peaKIUid OT pa3audyHbIX (PAKTOPOB: MPHUPOJIbI
pearupyrommx BEIIECTB, UX KOHIICHTPAIUU, TeMIIEpaTyphl, MIOBEPXHOCTH COMPUKOCHOBEHUS
Y UCIOJIb30BaHUS KaTaJlu3aTOPOB.

OOpaTuMOCTh XUMUYECKUX peakiuid. O0paTrMbie U HEOOpPATUMbIE peaKIMi. XUMHUYE-
CKOE€ PaBHOBECHUE U CIIOCOOBI €r0 CMEIEHUS.

Hemoncmpauuu

[Tpumepsl HEOOpPATUMBIX PEAKIINMA, UAYIIUX C 00pa30BaHUEM OCAJIKa, ra3a WK BOIBI.

3aBUCHUMOCTh CKOPOCTH PEAKIMU OT MPUPOJIbl PEATUPYIOIINX BEIIECTB.

B3auMopeiicTBue pacTBOPOB CEPHOM KHCIOTHI C PacTBOpaMu THOCYJb(aTa HATPUS
Pa3JIMYHON KOHIIEHTPAI[UU U TEMIIEPATYPHI.

Mopenp KUISIEro Ciaosl.
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3aBUCUMOCTh CKOPOCTHM XMUMHUYECKOW peaklMh OT MPUCYTCTBUS Karajlid3aropa Ha
MIPUMEPE PaA3JIOKEHHUS MEPOKCUAA BOAOPOAa C MOMOIIBIO JUOKCH/IA MapraHila U KaTaaasbl.

Mogens amekTponusepa.

Mogenb 351eKTpOJIU3HON BaHHBI JJIsl TOJTYUYEHUS ATFOMUHUSL.

Mopenb KOJOHHBI CHHTE3a aMMHAKA.

Jlabopamopnvie onvimaol

Peaknuus 3aMelieHuss MeIn KeJIE30M B paCTBOPE METHOTO KyIopoca.

Peakiuu, uaymiye ¢ o0pazoBaHUEM OCajiKa, ra3a Uin BObI.

3aBUCHUMOCTh CKOPOCTH B3aMMOJIEVCTBHUSI COJSTHOM KHUCIIOTHI C METAJTIAMH OT MX IPH-
POJBL.

3aBUCUMOCTh CKOPOCTH B3aUMOJICUCTBHUA IIMHKA C COJISTHOM KHUCIIOTOM OT €€ KOHIICH-
Tpaluu.

3aBUCUMOCTh CKOpocTu B3aumopeiicTBus okcuaa meau (II) ¢ cepHoit kucmoTol oT
TeMIrepaTyphbl.

Ilpogunvnvie u npogheccuonanvro 3nauumovie Inemenmol cooeprycanus. lloustue
00 aneKTpoau3e. DIEKTPOJIU3 PACIIAaBOB. DJEKTPOJIHU3 PACTBOPOB. DIJIECKTPOJIUTUUECKOE
noiayuyeHue amomuHus. [IpakTudyeckoe NpPUMEHEHHE »SJIEKTpoJiv3a. [aapBaHOIUIACTHKA.
["anbBanocTerus. PadgunupoBanre IBETHBIX METAILIOB.

Karanu3. ['omoreHHsle U rereporennbie katanuzaTopsl. [Ipomoropsl. KaTanutnueckue
anibl. UTHTUOUTOpHI.

[Ipon3BOACTBO aMMHUAKA: ChIPhE, allllapaTypa, HAyYHbIE TPUHIIUIIBIL.

3.2 Knaccupukauus HeOPraHn4ecKuX coeJMHeHUI U UX CBOIiCTBA

Kucnotsl u ux cpoiictBa. KUCIOTBI Kak 3JIEKTPOJIUTHI, WX KiacCU(pUKAIUS MO pas-
JIMYHBIM TIPU3HAKaM. XUMHUYECKHE CBOWCTBA KHUCIIOT B CBETE TEOPHUU DJICKTPOIUTUYECKOU
aucconua. OCOOEHHOCTH B3aUMOJEUCTBUS KOHLIECHTPUPOBAHHOW CEpHOM W a30THOM
KHUCJIOT ¢ MeTaJlaMu. OCHOBHBIE CTIOCOOBI TIOJTYYEHHS KUCIIOTHI.

OcHoBanus 1 ux cBoiicTBa. OCHOBAHUS KaK AJIEKTPOJIUTHI, UX KiIacCU(pUKAIUS O pa3-
JIMYHBIM TpU3HAKaM. XMMHUYECKHE CBOMCTBA OCHOBAHUN B CBETE TEOPUHU DIICKTPOJIUTHYE-
CKOM mucconuanuu. PaznoskeHre HepacTBOPUMBIX B Bojie OCHOBaHMU. OCHOBHBIEC CIIOCOOBI
MOJIyYCHUS OCHOBAHUM.

Conu n ux cpoiictBa. Conu Kak 37eKTpoauThl. Conu CpeaHue, KUCIbIe U OCHOBHBIE.
XVMHUUYECKHE CBOMCTBA COJIEH B CBETE TEOPUU ICKTPOIUTHUECKOM aucconuanuu. CrocoObl
MOJIy4YE€HUs COJIEU.

['maponns conen.

Okcunbl uw ux cBoicTBa. CosieoOpa3yrolme W HECcoJIe0Opa3yrolIfe OKCHJIBI.
OcHoBHbIe, amM(pOTEpHbIE M KHUCJIOTHBIE OKCHJbL. 3aBUCUMOCTh XapakTepa OKCHAa OT
CTETICHH OKHUCJEHUsS OO0pa3ylIlero ero Meraja. XHMHUYECKHE CBOMCTBA OKCHJIOB.
[Toyuenue okCUIOB.

Hemoncmpanuu

BzaumopenicTBre a30THOW U KOHUEHTPUPOBAHHOM CEPHOM KUCIIOT C METAJUIaMH.

['openue gocdopa 1 pacTBOpEeHHUE MPOIYKTa TOPEHUS B BOJIE.

[Tomy4yenue u cBoiicTBa aMpOTEPHOTO THAPOKCHIA.

HeoOGpaTumebrii Tapoan3 kKapouma KaabIys.

OO6paTuUMBbIi TUAPOIU3 COJEN PA3IMYHOTO THUIIA.

Jlabopamopnwie onvimaot

HcnpiTaHne pacTBOPOB KUCIIOT UHAUKATOPAMMU.
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BzaumojeiicTBre METaII0B C KUCIOTaMM.

BzaumojelicTBre KUCIOT C OKCUJIaMU METaJLJIOB.

BzaumojeiicTBrE KUCIOT C OCHOBAHUSIMU.

BzaumojeiicTBre KUCIOT C COJISIMHU.

HcnpiTaHue pacTBOPOB LIEIOYEH HHAUKATOPAMM.

B3aumopeiicTBue mienouen ¢ COJISIMU.

PaznoxeHne HepacTBOPUMBIX OCHOBAHUH.

BzauMopaericTBue coJie ¢ MeTaJJIaMU.

BzaumopencTBre conen Apyr ¢ APYroM.

['maponus comen pa3IMyHOro THIIA.

Ilpoghunvnvie u npogpeccuonanvno 3nauumole Inemenmsl cooeprcanus. Ilpasuna
paz0aBieHuss cepHOM KUCIOTHI. VCHoJib30BaHHE CEPHOM KHCIOTHI B IMPOMBIILICHHOCTH.
Enkue menouu, ux nCnoyib30BaHME B MIPOMBINIJIEHHOCTH. [ allieHas ¥ HerameHast u3BeCTh, UX
MIPUMEHEHUE B CTPOUTENBLCTBE. ['Ulic U anedacTtp, rurncoBaHue.

[Tonsitue o pH pactBopa. Kucnornas, menoynas, HeUTpaabHas cpelia pacTBOPOB.

3.3 MeTa/liibl 1 HEMETAJLJIbI

Mertamasl. OcOOEHHOCTH CTPOCHMS aTOMOB U KpUCTAIIIOB. DU3NYECKUE CBOMCTBA Me-
tauioB. Knaccudukarus MeTasIOB IO Pa3IMYHBIM IMpHU3HAKaM. XHUMHYECKHE CBOMCTBA
METaJIOB. DJICKTPOXUMHUUECKHUI PsiJl HAPSHKEHUM METAIIIOB. MeTamioTepmus.

O6mue crocoOs! noydeHus: MetauioB. [lonstue o metamuryprun. [Tupomeramtyprus,
TUJIPOMETALTYPIHs U dJIeKTpoMeTaLTyprusi. CrijiaBbl YEpHBIE U [[BETHBIE.

Hemetamnbl. OcoOeHHOCTH CTpoeHHsT aToMOB. HemeTamipl — MpoCThIe BeEIIECTBA.
3aBUCUMOCTh CBOWCTB TQJION€HOB OT UX TMOJIOKCHUS B TNIEPUOJUYECKOM CHUCTEME.
OkucnuTeNnbHbBIE W BOCCTAHOBHUTEIBHBIE CBOMCTBA HEMETAZIOB B 3aBHCHUMOCTH OT HX
MOJIOKEHHUS B PAY JIEKTPOOTPUIIATEILHOCTH.

Hemoncmpauuu

Kotekuust Mmetanios.

B3aumoseiicTBUe METAIOB ¢ HEMeTa/ulaMHu (Kesie3a, IMHKA U aJlOMUHUS C CEepOH,
AJTIOMHUHMUS C HOJIOM, CYPBMBI C XJIOPOM, TOPEHUE KeJie3a B XJIope).

['openue meTamos.

AJIFOMUHOTEPMHUSI.

Komneknus nemetramwioB. ['operne HemetamioB (cepsl, Gpocdopa, yrisi). BeitecHenne
MEHEE aKTUBHBIX raJIOTCHOB M3 PACTBOPOB UX COJIeH 00Jiee aKTUBHBIMH TaJIOTCHAMH.

Mogenbs TpOMBIIIJIEHHOW YCTAHOBKH JJIi TPOM3BOJACTBA CEPHOU KHUCIOTHL. Mogeinb
nmeyn i o0kura u3BecTHsKA. KOJUIeKIuu MpoAyKIMN CUIMKATHOW TPOMBIIIUICHHOCTH
(crexna, papdopa, pasHca, IeMEHTa pa3IMYHBIX MAPOK U Ap.).

Jlabopamopnsie onvimui

3akaJjika ¥ OTIIYCK CTasH.

O3HaKOMJICHHE CO CTPYKTYypaMH CEporo u Oejoro 4yryHa.

PacnioznaBanue pyn xkenesa.

Ilpakmuueckue 3anamus

[Tomy4enue, coOupanue u pacrio3HaBaHHUE Ta30B.

Pemienue sxcrnepuMeHTalbHBIX 3a/1a4.

Ilpoghunvnvie u npogheccuonanvno 3nauumoie Inemenmul cooeprcanusn. Kopposus
METAIJIOB: XUMHUYECKass M 3JIEKTPOXUMHUYECKasi. 3aBUCHUMOCTh CKOPOCTH KOPPO3UH OT
YCIIOBHM OKpyXKaromiei cpenbl. Kiaccupukamuss KOppo3uu METAUIOB 1O Pa3IUYHBIM
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npusHakaM. CrocoObl 3alIUThl METAIIJIOB OT KOPPO3HH.

[Ipon3BOACTBO UyTr'yHA U CTAJIHN.

[Tonmyuenne HemeTasioB (PAKIMOHHON TEPErOHKOW JKUAKOTO  BO3AyXa
AJIEKTPOIIU30M PACTBOPOB UJIU PACILIABOB JIEKTPOJIUTOB.

CunukaTHasi IPOMBIIIIEHHOCTD. [I[pOM3BOACTBO CEPHON KUCIIOTHI.

TEMBbBI PE®EPATOB (JIOKJIA/IOB)
Pa3nea 1. Buojorus

e Kitlerounas Teopusi CTpOE€HUS OPraHn3MoB. FICTOpUsSt 1 COBPEMEHHOE COCTOSIHUE.

e Hacnencrennas nHpopMaIus 1 nepeiaya €€ u3 MoKOJICHUs B TOKOJICHUE.

e /I[pamaTH4ecKue CTPAHUIIBI B UICTOPUH PA3BUTHS T€HETHUKHU.

e YcIexu COBpEMEHHON F€HETUKH B MEIULIMHE U 3IPAaBOOXPAHEHUU.

e lcTopus pa3BUTHS 3BOMIOUUOHHBIX uaeH 10 Y. JlapeuHa.

e «Cucrema npupoap» K. JIunHes u ee 3HaueHue A pa3BUTHS OUOJIOTUU.

e COBpEMEHHBIE IIPEICTABIICHNS O MEXaHU3MaX U 3aKOHOMEPHOCTSAX IBOJIFOLUU.

e COBpEMEHHBIE IIPEICTABIICHUS O 3apOKICHNN KU3HU. PaccMOTpeHue U OLleHKa
Pa3IMYHBIX THUIOTE3 MPOUCXOKACHUS

e CoBpeMEHHBII 3Tal pa3BUTHUS YeloBeuecTBa. YenoBeueckue pachl. ONMacHOCTh
pacusmMa.

e BoszeiicTBue yesioBeka Ha MPUPOY HA Pa3IMYHBIX dTalax pa3BUTHS YEIOBEYECKOTO
oOmiecTBa.

e BinsiHMe OKpy>Karolei Cpelibl U €€ 3arpsi3HEHUS Ha pa3BUTHE OPraHU3MOB.

e Binsinne KypeHusi, ynotpeOeHHs alIKOroJisi U HAPKOTUKOB POJIUTEISIMU Ha
AMOpPHHAIIBHOE Pa3BUTHE PEOCHKA.

e Buramunsl, hepMeHTHI, TOPMOHBI U X pOJb B opranuzMe. Hapyienus npu ux He-
J0CTaTKE U U30BITKE.

o [IpuunHBI ¥ TPpaHUIIBI YCTOWYUBOCTH OUOCGhEPHI K BO3ACHCTBUIO NEATETLHOCTH JIFOACH.

e bro1eHo3bl (3KOCUCTEMBI) PA3HOTO YPOBHS U UX COMOAYUHEHHOCTH B INI00ANIbHOU
aKocucTeMe — Ouocdepe.

e BuioBO€ 1 3K0JIOrMYECKOE pa3HOOOpa3ne OMOILEH03a KaK OCHOBA €r0 YCTOMYMBOCTH.

e [loBbIlIeHNE TPOTYKTUBHOCTH (POTOCHHTE3a B UICKYCCTBEHHBIX SKOJIOTHUECKUX
CUCTEMAX.

e PazinuHbIe KOJIOTMUYECKUE MUPAMUJIBI 1 COOTHOILLIEHUS OPTaHU3MOB Ha Ka)I0M UX
CTYIICHH.

e [IyTu noBbILIEHUSI OMOJIOTUYECKON MPOTYKTUBHOCTH B UCKYCCTBEHHBIX IKOCUCTEMAX.

e PoJib MPaBUTENBCTBEHHBIX U OOIIECTBEHHBIX SKOJOTUYECKUX OpraHU3aliil B
COBPEMEHHBIX PA3BUTHIX CTPAHAX.

¢ PanroHaabHOE MCMOJIB30BAHUE U OXPaHa HEBO30OHOBIISIEMBIX TPUPOIHBIX PECYPCOB
(Ha KOHKPETHBIX MTPUMEpPAX).

e OnacHOCTh TJI00ANIbHBIX HapylIeHui B Ouocdepe. O30HOBBIE «AbIPBD», KUCIOTHBIE
T, CMOTY ¥ UX NPEAOTBPAILEHUE.

e DKOJIOTHYECKHE KPU3HCHI U dKooruueckue karactpodsl. [IpenoTepaiienue nx
BO3HMKHOBEHUS.
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Paszngea 2. Xumusa

buorexHonorus u reHHas nHxeHepus — Texnosorun X XI Bexka.
HanoTexHON0rHs KaKk IPUOPUTETHOE HAMPABJICHUE PA3BUTHUS HAYKH U IIPOU3BOJICTBA
B Pocculickoi ®denepanuu.

CoBpeMeHHbIE METOIbI 00€33apaKUBaHUS BOJIBI.

AJIOTPOIHS METAJUIOB.

Kuznp n gesareabHocTs .M. Menneneena.

«Ilepuoanueckomy 3aKOHy OyayIiee He TPO3UT Pa3pyLUICHUEM. ..»

Cunres 114-ro anemenTa — TpuyM(¢ pOCCUNUCKUX PUIUKOB-AICPIIUKOB.
N3oTomnsl Bogopoa.

Hcnonp30BaHne paJuOaKTUBHBIX U30TONIOB B TEXHUYECKUX LIENISIX.
PeHTreHoBCcKOE M3Iy4eHne U €ro UCIOJIb30BAHUE B TEXHUKE U MEULINHE.
[Ima3ma — yeTBepTOE COCTOSTHUE BEIIECTBA.

AmMop¢HbIe BelecTBa B IpUPOJIe, TEXHUKE, OBITY.

OxpaHa OKpyXKarlled cpeapl OT XHMHUYECKOro 3arpsi3HeHus. KoamdyecTBeHHBbIE
XapaKTEPUCTHUKU 3arPA3HEHUS OKPYKAIOIIEN CPEMBI.

[IpumeneHue TBepIOTO U razoo0pazHoro okcuaa yriaeposaa (IV).

3ammra 030HOBOTO SKPaHa OT XUMHAYECKOTO 3arps3HEHUS.

I'pyOoaucniepcHble  CHCTEMbI, HUX  KiIaccuUKalMss W UCHOJb30BaHUE B
po(heCCUOHATILHON S TENIbHOCTH.

Kocmetnueckue renm.

[Iprmenenne cycnieH3ui U YMyJIbCUM B CTPOUTEIBCTBE.

MuHepainbl 1 TOpHbIE TOPOIbI KAK OCHOBA JTUTOC(HEPHI.

PacTtBops!l BOKpyr Hac. Tursl pacTBOpOB.

Bopna kxak peareHT u cpena st XUMHUYECKOTO IpoLecca.

Kuznb u gearensHocth C. AppeHuyca.

Bkiag  OTEYECTBEHHBIX YYEHBIX B Pa3sBUTHE TEOPUU  DIIEKTPOJIUTUYECKOU
JTUCCOLIAALINH.

YcTpaHeHne )KECTKOCTH BOJIbI HA MPOMBILUICHHBIX HPEANPUATHSX.

CepHas KHCIIOTa — «XJI€0 XUMHUYECKON TPOMBIIIIIEHHOCTHY.

Hcnonp3oBanre MUHEPATBHBIX KUCIOT HA MPEANPUITHIX PA3TUIHOTO MPOGUIIs.
OKcHIbI ¥ CONM KaK CTPOUTENbHBIE MaTEPHAIIBI.

Hctopus rurca.

[ToBapeHnHast cob KaK XMMHUYECKOE CHIPBE.

MHuoronukuii KapOOHAT KaIbIUs: B IPUPOIE, B TPOMBIILIECHHOCTH, B OBITY.
Peakuuu ropeHust Ha IPOU3BOJICTBE U B OBITY.

BupTtyanbHOoe MOAETMPOBAHNE XUMHUYECKUX IIPOLIECCOB.

DIIEKTPOJIN3 pACTBOPOB JIEKTPOIUTOB.

DIEKTPOJIN3 PaCIIaBOB 3JIEKTPOJIUTOB.

[IpakTHueckoe mpUMEHEHHUE IIEKTPOIU3a: paQpUHUPOBAHUE, FAIbBAHOILIIACTHKA,
rajgbBaHOCTETHS.

Hctopus nonydeHuss 1 Ipou3BOICTBA ATFOMUHMUS.

DAEKTPOIUTUYECKOE MOTYUCHHE U PAPUHUPOBAHUE ME/TH.

Kuznb u aesarenbHocTh [, J19BM.
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e Poip METa/IOB B HCTOPHUM YEJIOBEUECKON IUBUIIA3aUNU. VICTOpUS OTE€UeCTBEHHOM

e uepHOil MeTaurypruu. COBpeMEHHOE METAIUTYPruue€CKOe MPOU3BOICTBO.

Hctopusi 0TEUECTBEHHON 1BETHOM METa/UTypruv. Poib MeETajuloB M CIUIAaBOB B
HAY4YHO-TEXHUYECKOM IIPOTpecCe.

Koppo3sus meTamioB 1 ciocoObI 3aIUTH OT KOPPO3HH.

WNuepTHBIC My 6J1aropoTHBIC Ta3bl.

Poxxnarorniye conm — rajloreHsbl.

Hcropust mBeACKON CIIMYKMU.

HcTopust BOSHUKHOBEHUS U PA3BUTHSI OPTaHUYECKON XUMUH.

Kuznb u nearensHocth A.M.byTieposa.

Butanusm u ero kpax.

PoJib OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUH U Pa3BUTUU MUPOBOM OPraHUYECKON
XUMHH.

CoBpeMeHHBIE TIPEICTABICHUS O TEOPUU XUMHYECKOTO CTPOCHUSI.

DKOJOTUYECKHUE ACTIEKThI UCTIOJIb30BAHUS YTIIEBOIOPOHOIO CHIPHSI.

DKOHOMHUYECKHUE aACTIEKThI MEXIYHAPOAHOTO COTPYAHUYECTBA MO UCIOIB30BAHUIO
YIJIEBOJOPOAHOTO CHIPHSI.

HUctopus OTKpeITHS M pa3pabOTKU Ta30BBIX U HEMTIHBIX MECTOPOXKJICHHN B
Poccuiickon @enepanum.

XUMHUS YTIIEBOIOPOJTHOTO CHIPhS M MOsI Oy y1iast mpodeccus.

YTriaeBonopoaHOE TOIIMBO, €T0 BUABI U HA3HAYCHHUE.

CuHTeTHYECKHE KayUyKU: UCTOPHUS, MHOTOOOpa3ue U NePCIEKTUBEI.
Pe3nHOTEXHHMYECKOE TPOM3BOJICTBO U €I0 POJIb B HAYYHO-TEXHUYECKOM MPOTpeCCe.
CBapoyHOe MPOM3BOJICTBO U POJIb XUMHUHU YTJIEBOJIOPOIOB B HEM.

HedTts u ee TpaHCIOPTHPOBKA KaK OCHOBA B3aMMOBBITOJIHOTO MEXIYHAPOIHOTO
COTPYIHUYECTBA

TEMATHUYECKOE IINTAHUPOBAHUE

[Ipu peanuzaruu coaepkaHus oOIIe00pa3zoBaTeIbHOr0 yaeoHoro npeamera OCHOBBI
€CTeCTBCHHOHAYYHBIX 3HAHWW y4yeOHas Harpy3ka oOydYarolmmxcsl BO B3aUMOJCHCTBUH C
npenojaBaresieM cocrapisieT 192 yaca, u3 Hux:

TEOpPETUUYECKUX 3aHATHI — 142 yaca,

MPaKTUYCCKUX 3aHITHH — 12 9acoB;

Ja00paTOPHBIX 3aHATHI — 38 YacoB.
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KoandyecTBO 9acoB BO -
B3aHMOJAEHCTBHH C %
HauMeHOBaHMe TEM PEToaBATETEM 2
BCero B TOM 4YHCJIe J:
[<5] [<P] E
[<P]
= = = A
5 £z | Ex | 3
5} L = 2 = >
= = S E =
= = = 5= =
g - = s = )
Z S ] =
[=" < M =4 ™ =
S =" s =
= = = =
PA3AEJI 1. BUOJIOT Us
Beenenue 2 2
1. YyeHue o ki1eTKe 16 14 2
2. Opranusm. PasMHOXeHHE U UHAUBUAYAIbHOE 8 8
pa3BHTHE OPTAHU3MOB
3. OCHOBBI T€HETHUKU U CEJIEKIIUUA 18 14 4
4. ITpoucxoxICHHE U Pa3BUTHE KU3HU Ha 3eMIIe. 16 12 4
DBOJIIOLIMOHHOE YUCHHE
5. IIpoucxoxaeHue yemoBeka 4 4
6. OCHOBBI DKOJIOTUH 12 12
7. buonuka 2 2
Bcero no pa3neny: 78 68 2 8
PA3AEJ 2. XUMMUS
BBenenune 2 2
1. O0mye NoHATUST | 3aKOHBI XUMUH. CTpoeHHE 20 16 2 2
BelllECTBA
2. Opranuyeckas XUMHs 68 43 7 18
3.00mas ¥ HeOpraHu4YecKask XUMHUS 24 13 1 10
Bcero no pasneay: 114 74 10 30
HTroro: 192 142 12 38
IIpome:xxyTounast arrecranus B ¢popme 1uppepeHIHPOBAHHOIO 3a4€eTa

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHO JESATEJILHOCTH
OBYYAIOIMXCS

Conep:xkanue | XapakTepuCTHKA OCHOBHBIX BHIOB [1eATEJIbHOCTH 00yYAKOIIMXCH
o0yueHust (Ha ypoBHe Y4eOHBIX JeiicTBHI)

PA3JIEJI 1. BUOJIOT'UA

Beeoenue O3HaKOMIJICHHE ¢ OMOJIOTHUYECKIMU CUCTEMaMH Pa3HOTO YPOBHS:
KJIETKOM, OpraHu3MOM, MOIMYJISIIUEH, SIKOCUCTEMOM, Onochepoi.
Onpenenenre pojau 6KOJOruK B POPMUPOBAHUU COBPEMEHHOU
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€CTeCTBEHHOHAYYHON KapTUHBI MUPA U MMPAKTHYECKON JACATEITHHOCTH

TIIOJIEN.

OOyuenne coOIIOCHUIO TPABUII TIOBECHUS B IPUPOJE, OEPEKHOMY

OTHONICHUIO K OMOJIOTUYECKUM 00BEKTaM (PACTEHHSIM U KUBOTHBIM H
UX COOOIIECTBaM) M MX OXpaHe.

1. YueHnue o KJIeTKe

Xumuueckasn
opzanuzayus
KJlemkKu

YMeHHe NpOBOJAUTH CPABHEHUE XMMUUECKOW OpraHU3aIuu )KUBBIX U
HE)KUBBIX O0OBEKTOB.

[TonyueHue npeacTaBiICHUs O POJIM OPTaHUYECKUX U HEOPTaHUYECKUX
BEIIICCTB B KJIETKE.

Cmpoenue u

¢dynkuyuu
KJlemKu

3yueHne CTpOCHUS KJIETOK dYKapuoT, CTPOCHHSI I MHOT0O0pa3us
KJICTOK pAaCTE€HUM U KUBOTHBIX C TTOMOIIbIO MUKPOIIPETIapaTOB.
Ha6nroieHue KJIeToK paCTeHU U dKUBOTHBIX MO/ MUKPOCKOTIOM Ha
rOTOBBIX MUKpOIpenaparax, ux onucanue. [Ilpurorosienue u
ONMCAaHUE MUKPOIIPENAPATOB KIETOK PACTCHUM.

CpaBHEHHE CTPOEHUS KIETOK PACTEHUN U dKUBOTHBIX 11O TOTOBBIM
MUKpOIpenaparam.

Oobmen eeuecme
u npespauienue

YMEHHE CTPOUTH CXEMbI SJHEPTeTHYECKOro 0OMeHa M OMOCUHTE3a
OeJka.

IHepauU 6 [TonyueHnue npeacTaBiIeHUs O TPOCTPAHCTBEHHOU CTPYKTYype Oenka,
Kl1emke mosiekyn JIHK u PHK.
Kusnennuwiii O3HaKOMJICHHE C KJIETOUHOW TEOPUEN CTPOCHHSI OPTaHU3MOB.

UUKT K1emKU

YMeHHE caMOCTOSITENIbHO UCKATh JI0Ka3aTeNIbCTBA TOr0, YTO KJIETKA
— JIEMEHTapHas KUBasi CUCTEMa U OCHOBHAsI CTPYKTYPHO-
GbyHKIIMOHATBHAS €AMHUIIA BCEX KUBBIX OPTAHNU3MOB.

2. Oprann3m. PazMHoKeHNe U HHANBHAYAJIbHOE Pa3BUTHE OPraHU3MOB

Pazmnoorcenue OBnazieHUe 3HaHUAMH O PA3MHOKEHUH KaK O BKHEHIIEM CBOMCTBE
OP2aAHU3IMOB YKUBBIX OPTaHU3MOB.
YMeHHEe caMOCTOSITENIbHO HAXOUTh OTJIMYMS MUTO3a OT Mei03a,
onpeaensisi IBOJIOIMOHHYIO POJIb 3TUX BUAOB JIEJIEHUS KIETKH.
Hnoueuoyanvno |(O3HaKOMIIEHHE C OCHOBHBIMU CTAINSIMU OHTOT€HE3a Ha IIPUMeEpE
e pazeumue Pa3BUTHS TO3BOHOUYHBIX )KUBOTHBIX.
op2anuma 'YMeHue xapakTepu30BaTh CTAAUN NOCTAIMOPHOHAIBLHOTO Pa3BUTHS HA
puMmepe yenoBeka. O3HaAKOMIIEHHE C IPUYMHAMU HapyLIEHUH B
pa3BUTUHU OPraHU3MOB. Pa3BuTHe ymMeHUs MpaBUIbLHO (OPMHUPOBATH
TOKa3aTeNbHYI0 033y IBOJIIOIIMOHHOTO PAa3BUTHS dKUBOTHOTO MUPA.
Hnoueuoyanvno |BbIsBIICHUE U ONTHUCAHWE PU3HAKOB CXOJICTBA 3aPOABIIIEH YETIOBEKA U
e pazeumue NPYTUX [TO3BOHOYHBIX KaK JI0Ka3aTENbCTBA UX 3BOJFOLUOHHOTO
yenoeexa poJiCTBA.

HOHY‘ICHI/IG MMpEACTABICHUA O MMOCIACACTBUAX BIIMAHUA aJIKOT'OJIA,
HUKOTHHA, HAPKOTHYCCKHUX BCUICCTB, 3arpsA3HCHHA CPCAbl Ha
A3BUTHUC U PCIIPOAYKTHUBHOC 3JI0POBLC UCIIOBCKA.

3. OCHOBBI Fr€HETHKHU H CeJEKINHA

3a1<0n0mepnocmu
U3Menyueocmu

O3HaKOMIJICHHE C HACJICICTBEHHON U HEHACIICICTBEHHOM
M3MEHYMBOCTHIO U €€ OMOJIOTUYECKOM POJIHIO B ABOJIFOIIUU KHUBOTO
MUPA.

[lomyyeHne mnpencTaBleHUss O CBA3M TE€HETUKHM W MEIULHHBI.
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O3HAaKOMIIEHHE C HAacJIEJCTBEHHBIMU OOJIE3HSIMU 4YEJIOBEKa, UX
MPUYMHAMU U TPO(PUIAKTUKOM.

3ydeHue BIUsSHNS QIKOT0JM3Ma, HAPKOMAaHUM, KypeHUs Ha
HACJICCTBEHHOCTh Ha BUJIEOMAaTEpUalIe.

AHanu3 GEeHOTUIINYECKON N3MEHYMBOCTU. BBIsIBJIEHNE MyTareHOB B
OKpY’KAIOLIEH Cpelie ¥ KOCBEHHAs OLIEHKA BO3MOYKHOI'O UX BJIMSHUSA

Hd OPraHHU3M

Ocnoevl cenexyuu
pacmeHuil,
HCUBOMHBIX U
IMUKDOOP2AHUZMOB

[TomydyeHue npeACcTaBiIeHUs O TEHETUKE KaK O TEOPETUYECKOM OCHOBE
CEJICKIIUM.

Pa3zBruTHE MeTanpeIMETHBIX YMEHHUM B IPOLIECCE HAXOXKACHUS Ha
KapTe [ICHTPOB MHOTO00PA3Us U MPOUCXOXKICHUS KYJIbTYPHBIX
PACTEHUH U TOMAIIHUX KUBOTHBIX, OTKPBITHIX H. Y. BaBriioBbIM.
M3ydeHne MeTog0B THOpHUIU3AIIMA U HCKYCCTBEHHOTO 0TOOpA.
YMeHue pazoupaThCs B ATUYECKUX aCMEKTaX HEKOTOPBIX JOCTHKEHUN
B OMOTEXHOJIOTHH: KIIOHUPOBAHUH KMBOTHBIX M MPoOIeMax
KJIOHUPOBaHUS YeaoBeka. O3HaKOMJICHUE C OCHOBHBIMU
JTOCTUKCHUSAMU COBPEMEHHOM CEJIEKIIMU KYJIbTYPHBIX PACTCHU,
TTOMAITHUX >KUBOTHBIX U MUKPOOPTaHU3MOB.

4. Ilpoucxoxaenne

W pa3BUTHE KM3HHM HA 3emJie. IBOJTIOLIMOHHOE YYCHHE

IIpoucxoscoenue u
HauabHble IMansvl
pazeumus Hcu3Hu
Ha 3emne

AHaU3 U OTICHKA Pa3TUIHBIX THITOTE3 MMPOUCXOKICHUS KU3HU.
[lomyyeHue npencraBiaeHus 00 YCI0KHEHUN KUBBIX OPTaHU3MOB Ha
3emiie B poLeCcCce DBOIIOIUH.

YMEHHE SKCTICpUMEHTAILHBIM ITyTEM BBISBIISITH aIAIITHBHBIC
0COOCHHOCTH OPTaHU3MOB, X OTHOCHTEIBHBIN XapaKTep.
O3HAKOMIJICHHE C HEKOTOPBIMHU MTPEACTABUTEISIMU PEIKUX U
MCYE3al0IIMX BUOB PAaCTCHUN U KUBOTHBIX. [IpoBenenre onucanus
0co0eil 0IHOTO BUAA [0 MOP(POJIOTUYECKOMY KPUTEPHUIO MTPU
BBITIOJIHEHUH J1abopaTopHOM paboThl. BrisiBieHUE uepT
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K pa3HbIM cpefiaM OOUTaHUs
(BOAHO, HA3€MHOBO3YIIIHOW, IOYBEHHOM ).

Hcmopus
pazeumus
960110 UOHHBIX
uoei

3ydenue Haciaeaus 4eJIoBeYeCcTBa Ha IPUMEPE 3HAKOMCTBA C
rCcTOpUE pa3BuTUsA 3BOMIOIMOHHBIX uien K. JIunnes, XK. b. Jlamapka
4. JlapBuna. OLieHMBaHUE POJIM HBOJIOIMOHHOTO YYEHUS B
(bopMHpPOBaHNU COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHUHBI MUpA.
Pa3BuTHE CITOCOOHOCTH SICHO M TOYHO U3JIaraTb CBOM MbICJIH,
JIOTMYECKU 0OOCHOBBIBATH CBOIO TOUKY 3pPEHUS, BOCIIPUHUMATD U
AQHAJIM3MPOBATh MHEHUSI COOECEIHUKOB, MPU3HABAs MTPABO APYroro
4eJIOBEKAa HA MHOE€ MHEHHE.

Mukposeonrwuus u
IMAKPOIBOIIOUUA

O3HAaKOMJICHHE C KOHIICTIIIHEH BUIa, €€ KPUTEPUSIMHU, TTOT00D
MIPUMEPOB TOTO, YTO MOMYJISAINS — CTPYKTYypHAsl €IMHUIIA BUIA U
SBOJIIOLINH.

O3HaKOMJICHHE C IBUKYIIUMUCS CUJIAMH 3BOJIIOIIUU U €€
TOKa3aTeILCTBAMMU.

Y CBOEGHHE TOTO, YTO OCHOBHBIMHU HAIMPABJICHUSMH 3BOJIIOIIUOHHOTO
nporpecca siBIsoTCS OMOJIOrMYeCcKUil Mporpecc u OMOJIOTUYECKUi

perpecc.

YMEHHE OTCTauBaTh MHCHHC, O COXpPaHCHHUHU OMOJIOTUYECKOTO
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MHOTO00pa3usi Kak OCHOBE YCTOMYHUBOCTH OMOC(Ephl 1
MIPOTPECCUBHOTO €€ PAa3BUTHUS. Y MEHUE BBISBISTH TPUYUHBI
BEIMUPAHUS BUJOB.

S. IlpoucxoxaeHue

Ye€JI0BCKaA

Anmponozenes AHanu3 U OIIeHKa Pa3IUYHbIX TUIIOTE3 O IPOUCXOXKICHUHU YelIOBEKa.
Pa3BuTHE yMEHUS CTPOUTH JOKA3ATEIbHYIO 0a3y MO0 CPaBHUTEIILHON
XapaKTepUCTHUKE YEJIOBEKa U MPUMATOB, 1I0Ka3bIBasi UX POACTBO.
BrisiBIeHHE 3TAoOB SBOJIIOIMU YEJIOBEKA.

Yenoseueckue YMeHue 10Ka3bIBaTh PABEHCTBO YEJIOBEUECKUX pac HA OCHOBAHUU UX

pacwl POJICTBA U €IMHCTBA TPOUCXOXKAEHUS. Pa3BUTHE TOJIEPAHTHOCTH,

KPUTHKA paCl3Ma BO BCCX €ro IMPOSBJIICHUSAX.

6. OCHOBBI DKO0JIOTMH

IKo102Un — HAYKa
0 63AUMOOMHO-
UieHUAX
OP2AHU3MO8
Medncoy coooit u
OKpyHcaroueu
cpeooil

M3yueHune sKoJIOrH4eckux (akTOpoOB U UX BIMSHUS HA OPTraHU3MBI.
3HAKOMCTBO C 9KOJIOTUYECKUMH CUCTEMaMH, KX BUJIOBOM U
MPOCTPAHCTBEHHOM CTPYKTypamMu. Y MEHUE OOBSCHATD IPUUHHBI
YCTOWYMBOCTH U CMEHBI dKocucTeM. O3HAaKOMJICHUE C MEKBHUI0BBIMU
B3aMMOOTHOIIICHUSAMH B DKOCUCTEME: KOHKYPEHITUEH, CUMOMO30M,
XUITHAYECTBOM, TTapa3uTH3MOM.

YMEHHE CTPOWUTH SIPYCHOCTHh PACTUTEIHHOTO COOOIIECTBa, MUIIEBHIC
IS ¥ CETU B OMOIICHO3€, a TAK)KE IKOJIOTUICCKHUE TUPAMU/IBI.
3HaHUE OTIUIUTEIIBHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB —
arpoO’KOCUCTEMBI B YPOOIKOCUCTEMBI. ONMMCaHNE aHTPOTIOTEHHBIX
W3MEHEHHUI B €CTECTBEHHBIX MPUPOIHBIX JIaHAIITA(TaX CBOCH
MecTHOCTH. CpaBHUTEIHHOE OMTUCAHNE OJTHON U3 €CTECTBEHHBIX MPU-
POJIHBIX CUCTEM (HaIpuMep, Jieca) U KaKoW-HUOYIb arpOIKOCUCTEMbI
(HarmpuMep, NeHnYHOoTo 1oJ1s1). CoOCTaBIIEHHE CXEM Mepeaadn
BEIIECTB U DHEPTUU TIO IETISIM TUTAHUS B IPUPOTHON IKOCUCTEME U
arpolEeHo3e.

buocghepa —
2n100anbHan
9IKOCUcCmema

Oznakominienue ¢ yuenrem B. 1. BepHazackoro o 6uocdepe kak o
rJ100aIbHON SKOCHUCTEME.

Hannume mpeacTaBieHUss O CXEME OJKOCHCTEMbl Ha TpUMepe
Oouocdepnl, KpyroBopoTe BEIIECTB U MPEBPAIICHUU DSHEPIUM B
ouocdepe.

YMeHHUE TOKa3bIBaTh POJIb )KUBBIX OPraHU3MOB B Onocdepe Ha
KOHKPETHBIX MPUMEpax.

buocghepa u
yenoeex

Haxoxaenue cBsi3u m3MEHEHHs B Onocdepe ¢ mocieIcTBUIMH
NEATEIbHOCTH YeJIOBEKa B OKPYKalollel cpeaie. Y MEHHE ONpeaeisiTh
BO3JCHCTBUE MPOU3BOJICTBEHHOM JAEATEILHOCTHA HA OKPYKAOILYIO
cpeny B o0macTu cBoeit Oyaymieit mpodeccun.

O3HaKOMIIEHHE C I100aTbHBIMU SKOJOTUYECKUMHU MPOOJIEMaMu U
YMEHHUE ONPEICIIATh MyTH WX pemieHus. Onucanrue U IPaKTHIECKOe
CO3/IaHUE UCKYCCTBEHHOM IKOCHUCTEMBI (IIPECHOBOIHOTO aKBapruyMa).
PerieHre 3K0I0ruuecKux 3ajay.

JleMOHCTpUpOBaHUE YMEHHMS TTOCTAHOBKH 1IeJIel JesATEeIbHOCTH,
MUIAHUPOBAHUS COOCTBEHHOM NESITEIbHOCTH JJI JOCTHXKEHUS

IIOCTAaBJICHHBIX HCJ’ICfI, MNpCABUACHUSA BOSMOXXHBIX PE3YJIbTATOB OTHX
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JICHCTBYIA, OpTraHU3aI[MH CAMOKOHTPOJIS U OIICHKH ITOJTYYCHHBIX
pe3ynbTaToB. OOydeHue COONMOACHUIO MTPaBUJI MIOBEICHUS B TIPUPOJIC,
OepeKHOMY OTHOIIICHUIO K OMOJIOTUYECKUM 00BhEKTaM (PacTeHHUSIM,
PKUBOTHBIM M X COOOIIIECTBAM) U UX OXpaHe.

7. bBuonuka

buonuxa xkaxk 00ono
U3 HANpPaeeHuu
Ouonozuu u
Kubepnemuku

O3HaKOMJIEHHE C IPUMEPAMU UCIIOJIb30BaHUS B X035MCTBEHHOMN
NEeATEILHOCTH JII0/Ie MOPPOPYHKIIMOHAIBHBIX YEPT OpraHu3aluu
PACTEHU U )KUBOTHBIX IPU CO3JaHUU COBEPIICHHBIX TEXHUYECKUX
CHCTEM U YCTPOKWCTB I10 aHAJIIOTUHU C )KUBBIMU CUCTEMAaMHM.
3HAKOMCTBO C TPyO4aThIMHU CTPYKTYpaMH B dKHUBOU MPUPOJE U
TEXHUKE, A3POJIMHAMUYECKUMHU U THAPOIUHAMAYECKUMU
YCTPOMCTBAMM B )KMBOM MIPUPOJE U TEXHUKE. Y MEHUE CTPOUTH

MOJIEN CKJIAYaTON CTPYKTYPBI, UCIIOIb3YEMBIE B CTPOUTEIIBCTBE.

PA3JIEJI 2. XUMUA

Basxcuenmue
Xumuueckue
nouamus

YMeHue JaBath ONpeieJICHUE U ONEPUPOBATH CICTYIOIIUMH XU-
MUYECKUMHU TMOHSATUSAMHU: BEIIECTBO, XUMUYECKUN AIIEMEHT, aToOM,
MOJICKYJIa, OTHOCUTEIBHBIC aTOMHASI U MOJICKYJIIpHAs MacChl, HOH,
QJUTOTPOTINS, U30TOTIBI, XUMHUYECKas CBSI3b, DJIEKTPOOTPUIIATEITLHOCTD,
BaJICHTHOCTh, CTCTICHb OKHMCIICHUS, MOJIb, MOJISIPHAS Macca,
MOJIIPHBIN 00BEM Ta3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYISIPHOTO
1 HEMOJICKYJIIPHOTO CTPOEHUS, PACTBOPHI, SJICKTPOJIUT U
HEDIJICKTPOIIUT, SJICKTPOITUTAYECKAS JUCCOIHAIIHSI, OKUCTUTEIh U
BOCCTAaHOBUTEJb, OKUCIICHNE U BOCCTAHOBJICHHE, TEIIIIOBOM A PeKT
pEeaKIMK, CKOPOCTh XUMUUYECKON PEaKIiu, KaTalu3, XUMUIECKOE
paBHOBECHE, YTIAEPOIHBIN CKeeT, PyHKIIMOHANIbHAS TPYIITIa,
U30MEpHsi, TOMOJIOTHSI

OcHogHble 3aKOHbL
xumuu

DopMyMpPOBaHHE 3aKOHOB COXPAHEHHSI MAcCChl BEILIECTB U TOCTOSH-
CTBa COCTaBa BELIECTB.

Y cTaHOBKA MPUYMHHO-CIECTBEHHOM CBSI3U MEXIY COJIepKAaHUEM
ATUX 3aKOHOB U HAlMCAHUEM XUMUUYECKUX (OPMYJ U YpaBHECHUM.

'Y cTaHOBKA 3BOJIFOLIMOHHOM CYIITHOCTHA MEHJIEIIEEBCKOM U COBPEMEH-
HOU opMyIIHUpOBOK nieproanyeckoro 3akona /. 1. Menneneesa.
OO0bsicHeHue (PU3NUUECKOT0 CMbICIIA CUMBOIMKU NMEPUOINYECKON

Ta0 U1l XUMUYEeCKHuX deMeHnToB J[. . MenneneeBa (HOMEpOB dJie-
MEHTa, IEpPUO/Ia, TPYIIIbl) U YCTAHOBKA MPUYUHHO-CIIEICTBEHHOMN
CBSI3U MEXKJ1y CTPOEHUEM aTOMa U 3aKOHOMEPHOCTAMH U3MEHEHUS
CBOMCTB AJIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB B MEPUOAAX U
rpymnmnax.

XapakTepuCcTUKA DJIEMEHTOB MAJIBIX M OOJIBIIIUX TIEPHOJIOB TI0 UX
roJioxkeHuto B [lepuoguueckoit cucrteme 1. . Menneneena

OcHoeHble meopuu
xumuu

Y CTaHOBKA 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX BEIIECTB OT CTPOCHUS
ATOMOB 00pPa3yIOMINX UX XUMHUUYECKUX JIEMEHTOB. XapaKTepUCTUKA
BOKHEUIINX TUIIOB XUMUYECKHUX CBA3EU U OTHOCUTEIILHOCTH 3TOU
TUIIOJIOTHUH.

OOBsICHEHHE 3aBUCHMOCTH CBOMCTB BCUICCTB OT UX COCTaBa U CTPOC-
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HHSI KPUCTAJUIMYECKUX PEMIETOK.
DopMyIUPOBKA OCHOBHBIX MOJIOKEHUN TEOPUHU AIIEKTPOJIUTHYECKON
NIMCCOLIMALINY U XapaKTEPUCTHUKA B CBETE ITOM TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCAUHEHUM.

DopMyIMPOBKA OCHOBHBIX MOJIOKEHUN TEOPUU XUMUYECKOTO CTPOE-
HUS OPTAHUYECKUX COCOUHEHHUIN U XapaKTEPUCTUKA B CBETE 3TOU
TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX COCTMHEHUN

Bascuenmue
eeuecmea u
Mamepuaivl

XapakTepucTUKa COCTaBa, CTPOCHHUS, CBOMCTB, MOJIYYSHUS U TpUMe-
HeHMs BakHenmx MetaiioB (1A u Il A rpynn, anroMuHus, xenesa,
a B €CTECTBEHHO-HAYYHOM MPOQHUIIC U HEKOTOPHIX (-3]IEMEHTOB) U MX
COCMHECHUM.

XapaKTeprucTHKa COCTaBa, CTPOCHHUSI, CBOMCTB, MOYYCHUS U TIPUMeE-
HeHus BaxHenmux HemetawioB (VI A, YHA, V!A rpymm, a Takke
azota u pocdopa, yriiepoaa u KpeMHUS, BOJOPOA) U UX COCTUHECHU.
XapakTepucTUKa cOCTaBa, CTPOCHHUS, CBOMCTB, MOJIYYCHUS U TIpUMeE-
HEHUSI BAKHEUIITUX KJIACCOB YIIJIEBOJOPOOB (JTKaHOB, ITUKIIOAJIKA-
HOB, AJIKEHOB, AJIKNHOB, aPEHOB) U UX HanbOOJIee 3HAYUMBIX B
HAPOTHOXO3SIICTBEHHOM IIaHE MPEACTaBUTENCH.

AHanoruyHasi XapakKTepUCTUKA BAXKHEHIIINX MTPEACTABUTENCH TPYTUX
KJIACCOB OPTraHUYECKUX COCMHEHUN: METAHOJIA U ATAHOJIA, CIIOAKHBIX
H(UPOB, JKUPOB, MbLI, AIIBJECTHUAOB ((HOPMAIBAECTUIIOB U
aneTanbAeruaa), KETOHOB (alleToHa), KapOOHOBBIX KUCIOT (YKCYCHOU
KHCJIOTBI, JUTSI €CTECTBEHHO-HAYIHOTO MPOQUIIS TIPEICTaBUTEIICH
JIPYTUX KJIACCOB KUCIIOT), MOHOCAaXapua0B (TJIFOKO3bI), AUCAXaPUIOB
(caxapo3sl), morcaxapuaoB (Kpaxmaia u 1eJUTI0JI03bI), aHUIIMHA,
AMUHOKHUCIIOT, OCTKOB, HICKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH,
Kay4qyKOB, IJIACTMACC

Xumuueckuil A3vlK
U cumMeonuKa

Vcrionp3oBanre B yueOHOM U podhecCUOHATBHOU IeATeTbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.

Ha3Banue M3y4eHHBIX BEIIECTB MO TPUBUAIHHOM WM MEXIYHAPO/I-
HOW HOMEHKJIATyp€ M OTPAXKEHUE COCTaBa ITUX COCAMHEHUH C MOMO-
MIbI0 XUMHYECKUX (POopMyII.

OTpakeHre XUMUYECKHUX MTPOLIECCOB C TMTOMOIIBIO YPaBHEHUM XUMU-
YECKUX PEaKLni

Xumuueckue
peakuuu

OO0BsiCHEHHE CYIIHOCTH XUMHUYECKUX TporieccoB. Kiaccudukarus
XUMUYECKUX PEAKIIUN 10 Pa3IMUHbIM IIPU3HAKAM: YHCIIY U COCTaBY
MPOJIYKTOB M pEareHTOB, TEIIOBOMY (D (eKTy, HanpaBieHuto, (ase,
HaAJIMYUIO KaTallM3aToOpa, U3MEHEHUIO CTEIICHEN OKUCIICHHUS DJIEMEH-
TOB, 00pa3yIOLINX BEUIECTBA.

Y cTaHOBKA MPU3HAKOB OOIIET0 U PA3IMYHOTO B TUIIOJIOTHH PEAKITUi
JJ11 HEOPTaHUYECKOW U OPTraHUYECKON XUMHUH.

Krnaccuduimkaiiys BemecTB 1 MPOIECCOB ¢ TOYKU 3pEHUS
OKHCJICHHUSI-BOCCTaHOBIIeHHs. COCTaBIIEHHE YPABHEHUN PEAKIUU C
MOMOIIIBIO METO/Ia JIEKTPOHHOTO OasiaHca.

OOBsICHEHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIIUU 1 TIOJIO-
PKEHUSI XUMUYECKOTO PABHOBECHS OT PA3IMYHBIX (haKTOPOB

Xumuueckuii

BpinojHeHHE XUMHAYECKOTO 9KCIICPUMCHTA B ITOJIHOM COOTBCTCTBHHU C
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DKCnepumenm paBUIaMH O€3011aCHOCTH.
HaGmonenue, Qukcanuss ¥ ONUCaHHE pPE3yJbTAaTOB IMPOBEACHHOTO

DKCIIEPUMEHTA
Xumuueckasn [IpoBeneHnE CaMOCTOATEIBLHOTO TOMCKAa XUMUYECKON HH(pOpMaLuu ¢
ungopmayua MCIIOJIb30BAaHUEM PA3JIMUHBIX HCTOUHUKOB (HAYYHO-TIOMYJISIPHBIX

M3aHNUN, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTEpHeTa).
lcrniop30BaHNEe KOMITBIOTEPHBIX TEXHOJIOTHA AJ1s1 00paboTKU U
nepeaayn XUMHIECKo HHPOPMAIIUY U €€ TIPEACTaBICHUS B Pa3-
TMYHBIX (hopMax

Pacuembut no Y CTaHOBKA 3aBUCUMOCTH MEK]1y KQUECTBEHHOU U KOJTMYECTBEHHOU

XUMUYUECKUM CTOpPOHAMHU XUMHYECKUX OOBEKTOB U IPOLIECCOB.

dopmynam u PeleHre pacueTHbIX 3a4a4 [0 XUMHYECKUM (pOpMYJIaM U ypaBHE-
PAGHEHUAM HUSM

Ilpogunvnoe u OO0BsICHEHHE XUMUYECKHUX SBICHUN, TPOUCXOIAIINX B MIPUPOJIC, OBITY
npogheccuonanvrno M Ha TPOU3BOJICTBE.

3HauuUmMoe OrnpeneneHre BO3MOKHOCTEH TPOTEKaHUsI XUMHUYIECKHX MPEeBpallie-
cooepicanue HUW B pa3IMYHBIX YCIOBUSX.

CoOro/ieHre MpaBUiI DKOJIOTHYECKH TPAaMOTHOTO TMIOBEICHUS B OKPY-
YKAIOILIEH Cpelie.

OrieHKa BIUSIHUS XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOIIEeH cpeibl Ha
OpraHu3M 4eJOBeKa U IPYTUE KUBbIE OPTaHU3MBI.

Cobnrofenue npaBuil 6€300acHOro0 0OpalleHHs C TOPIOYUMH U TOK-
CUYHBIMH BEIlIECTBAMU, JTJaOOpaTOpHbIM 000pynoBanueM. [loaroroska
PAacTBOPOB 3aJaHHOM KOHIIEHTPALIUK B OBITY U Ha MTPOU3BOJICTBE.
Kputnueckast orieHKa TOCTOBEPHOCTH XHMHYECKOW HHPOPMAIINH,
MOCTYMAIOIIECH W3 Pa3HbIX HICTOYHHKOB

YYEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOT'PAMMBI YYEBHOTI'O ITPEJIMETA

Peanuzanust yaeOHOTO npeamMeTa OCyIIeCTBISIETCS B:

KaOuHeT 3K0/10rn4ecKuX 0OCHOB NPUPOA0ONOJIb30BaHus Ne 14

VYyebnas aynuropusi i TMPOBEJACHUS YYEOHBIX, MPAKTHUECKUX 3aHATUN, IS
IPYIIOBBIX U UHAUBUIYATBHBIX KOHCYJbTAIIUH, IJIsI TEKYIIETO0 KOHTPOJISI M TPOMEXKYTOUHOM
aTTeCTalllH.

Cron u cTyn mjig mpenojaBaTensl, CTOJIbl M CTYJbs JUIsl OOydYaromMXCs, I0CKa,
TpubyHa, HoyTOyk ASUS KS50AF c BbIxomoM B ceTb MHTEpHET W  MpOrpaMMHBIM
obecnieuenueM: Microsoft Windows 7(Kontpakt Ne0327100004511000026-45788 ot
06.06.2011), LibreOffice(6ecmmaTHoe\cBoOOIHO pacmpocTpaHsiemoe), Sumekc bpaysep
(6ecrumaTtHOE\CBOOOIHO pacipocTpansemMoe); 3kpaH Projecta SlimScreen (180x180 cm) Matte
WhiteS, Case Black Grey; mynbtumenuiinsiii npoekrop BenQ Projector MW663 (DLP
3000 umromen, 13000:1, 1280x800, D-Sub, HDMI, RCA, S-Video, USB, IIAY, 2
D/3D)uHCTpYKIIMOHHBIE KapThl, KOMIUIEKT TepOapHBIX PACTCHHUM, >XUBbIE KOMHATHBIC
pacTeHMs, KOMIUIEKT MpPE3EHTalNil, CTEHMbl, IJIAKaThl, CXEMbI, KOMIUIEKT MOPTPETOB
OMOJIOTOB, yUeOHO-METOAUYECKUN KOMITIIEKC «OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUI.

JlabopaTopusi MUKPOOHOJIOTHHM, CAHUTAPUM W TUTHEHBI Ne 12

VYyebnas ayautopusi Il TPOBENEHUS JTAOOPATOPHBIX 3aHSATUM, JJIA TPYIIOBBIX U
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WHIUBUTyJTBHBIX KOHCYJBTAIIAN, TSI TEKYIIIETO KOHTPOJIS.

Crom wm cTyn [ TIpenojaBaTelis, KOMIUIEKT JjabopaTopHOW wmebenn s
00y4Jaronuxcsi, ”HCTPYKIIMOHHBIE KapThl, MHUKPOCKOIIBI, JIJAOOpATOpHAS TIOCY/a: MPOOUPKH
nabopaTopHbIe, MUNETKH, Yamku [leTpu, cTakaHbl XUMHUYECKUE C HOCUKOM, TIPEIMETHBIC U
MOKPOBHBIE CTEKJIA, TOTOBBIE MHKpPOIIpENnapaThl, KOMIUIEKT repOapHbIX PACTEHHM, >KUBbIC
KOMHATHBIE pPAaCTeHUS, Y4eOHO-METOAMYECKH KOMIUIEKC «OCHOBBI €CT€CTBEHHOHAYUYHBIX
3HAaHUN.

KaGunet oomenpodeccuoHanbHbIX JUCHUILIAH Ne 16

VYyebnas aynutopust i TPOBEJACHUS YYEOHBIX, TNPAKTHUECKUX 3aHATHHA, IS
IPYIIOBBIX U UHIUBUIYAIbHBIX KOHCYJIBTALUM, SISl TEKYIIETO KOHTPOJIS U MIPOMEKYTOUHON
aTTecTalluu.

Cron u cTyn mjid npenojaBaTens, CTOJAbl M CTyJdbs JUIsl OOydYaromMXcs, IOCKa,
TpuOyHa, HOyTOyk ASUS KS0AF c Brixomom B ceth MHTepHEeT M  mporpamMMHBIM
obecnieueHueM: Microsoft Windows 7(Kontpakt Ne(0327100004511000026-45788 ot
06.06.2011), LibreOffice(6ecmaTHoe\cBoOOIHO pacmpocTpaHsemoe), SAnmekc bpaysep
(6ecrutatHOC\CBOOOIHO pactpocTpansemoe); 3kpaH Projecta SlimScreen (180x180 cm) Matte
WhiteS, Case Black Grey; mynprumenwmiinsiii mpoektop BenQ Projector MW663 (DLP
3000 mromen, 13000:1, 1280x800, D-Sub, HDMI, RCA, S-Video, USB, 111V, 2 D/3D),
CTEH/IbI, TUTAKATHI, TAOJIUIIBI, TOJHBIA MYJIbTUMEIUUHBIA KypC OPraHUYECKON XUMHH + BCE
OMbITHl OpraHuku «OpraHuyeckas XUMHs», Y4eOHOE JIEKTpOHHOE u3AaHue «Xumus (8-11
kinacc). BupryanbHas naGoparopusi», yueOHO-METOIUYeCKHil KoMmIuieKC «OCHOBBI
€CTECTBEHHOHAYYHBIX 3HAHUI.

JlabopaTopus xumuu Ne 14

YyeOnast ayauTopus I TPOBEICHUS JTAOOPATOPHBIX 3aHATUH, IS TPYIIOBBIX U
WHIUBUTyJIbHBIX KOHCYJIbTAITUH, T TEKYIIETO KOHTPOJIS.

Cron wm cTyn [ T[penojaBaTelis, KOMIUIEKT JjabopaTopHol wmebenu s
o0yyarommxcs.

JlaGopatopHoe oOopyaoBaHue ¢ npuOOpwl: OaHs  BOAsSHAsA, JUCTUJUISATOP,
pedpakToMeTp, MOJIAPUMETP, (POTOIIEKTPOKOIOPUMETP, BIAroMep, BEChl aHAIUTUYECKUE,
BECHl TEXHOXUMUYECKHE, XOJIOAMIBHUK OBITOBOM, OTHETYIIUTENb, INTATUBBI METAIUTNYECKUE,
OCHAIIICHHbIE Ha0opaMu JIAllOK M KOJICI, CYIIMJIKA ISl CTEKJISTHHOM TOCYJbI, IIKad
BBITSDKHOM, KA CYIIUIBHBIN, TEPMOCTAT, My(pebHas e4b, MOMKA;

JlabopaTopHble MPUHAJJIC)KHOCTH U TIOCY/Ia: CIIUPTOBAs TOPEJKa, TPYOKH CTEKIISTHHEIE,
dapdopoBbie TPEYTrOIbHUKH, IITATUBBI I MPOOUPOK, IIMATETN METAIMYECKUE, JIOXKKHU
MJIACTMACCOBBIC [IJISI  CHIMMYYWX TPOIYKTOB, MHUKPOIINATENb, MPOOUPKH JIabOpaTOpPHEIE,
CTaKaHbl XUMHUYECKHE, KOJIOBI KOHUYECKHE DplICHMeepa, BOPOHKA CTEKIITHHAS KOHHMYECKasl,
OIOKCBHI, CTaKaHYHMKH JIJIs1 B3BCIIMBAHUS, dKCHKATOP, CKJISHKH JUII PEAKTUBOB, CKIISTHKU C
TyOycoM, KOJIOBI, CTEKJIa YaCOBbBIE, KPUCTAJUTM3ATOP, TPYOKH XJIOPKaJIbIIEBBIC, TPEIMETHBIC
crekia, (apdoposas uyama, crynka dapdopoBas ¢ mecTukoM, OymMara HWHIWKATOpHAas
YHHUBEpcaabHasi, Oymara QWIbTpOBaJIbHAs, BaTa TUTPOCKONUYECKAas,  Jep>KaTeld sl
npoOMpPOK, KapaHAAll W3 BOCKA IO CTEKIYy, NAJOYKH CTEKJISHHBIC, MHUHIET, MPOOKU
PE3WHOBBIC, PE3MHOBBIC TMEPUATKU, CETKa acOecToBas MeTaUIMUecKas, KOHTEHHep IS
pPEYHOr0 TIeCKa, amnTedyKa Jis OKa3aHWs MEepPBOM MEIUIIMHCKOW TMOMOIIH;, XUMHUYECKUE
PEaKTUBBI B COOTBETCTBUU C pabOUei MporpaMMoii.

Mebenb: AeMOHCTPAIMOHHBIM CTOJ, JOCKA ayAWTOpHas, ImKad i1 XUMHYECKHX
pPEaKTUBOB, KA I XUMHUYECKON MOCY.bl, ceiid, cTon ajig mpuOOpoB, CTON AJIsi BECOB,
cTonl sabopaTtopHbId, mKap — cTemiax, y4eOHO-METOMMYECKHil KOMIUIEKC «OCHOBBI
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€CTECTBEHHOHAYYHBIX 3HAHUIN»

Jlabopatopusi  uHpopmMaTMkM M HMHGOPMALMOHHBIX  TEXHOJOrMii B
npo¢eccHOHANBbHOM eATeabHoCTH Ne 25

YyeOHast ayauTopusi IJis TPOBENCHUS YYEOHBIX, MPAKTUYCCKUX U J1aOOPaTOPHBIX
3aHATHUH, 1711 TPYNIOBBIX M UHAUBUAYAJIbHBIX KOHCYIbTAIUH, IJIs1 TEKYIIETO KOHTPOJIS.

Cron u Kpeclo s TpenojaBarelisi, CTOJBI M Kpecia Uil OO0ydaroluxcs,
nepcoHanbHble KoMmnbloTepbl ITP Business — 15 mr. ¢ BbixogoM B ceth HMHTEpHET u
nporpammubeiM  obecriedenueM: MS  Windows 10(konTpakt Nell2 ot 30.07.2015),
1C:IIpennpusitue 8 (TUIICH3UOHHBIH ZIOTOBOD 2205 OT 17.06.2015),
LibreOffice(6ecmaTnoe\cBOOOIHO pacrpocTpaHsieMoe),
SAnnekc.bpaysep(becrutatnoe\cBoboaHO  pacripoctpansemoe), Ham Caxg  10(koHTpakT
NeCCG _BP-542 ot 04.10.2017), GIMP(6ecruratHoe\cBOOOHO — paclpocTpaHseMoe),
Inkscape  Project(6ecrmaTHoe\cBo6oaHO  pacmpoctpansemoe), CIIC  KoncynbTaHT
[Tnroc(morosop 5329-C ot 01.06.2015), Hanoromiarensimuk FOJI(GecmmaTHO\CBOOOIHO
pacrpocTpansieMoe), JkoHnomuueckuid anainu3 4.0(morosop 2007\158 or 23.10.07), MathCad

Edu, Ramus Educational(6ecrmaTHoe\cBoO0O1HO pacrpocTpaHsieMoe), Bizagi
Modeler(6ecrutatnoe\cBoOOIHO  pacmpocTpansemoe), 7  Zip(6ecmiatHoe\CBOOOIHO
pacIpocTpaHsieMoe).

[Tomenienus: kaOMHETOB W JabopaTOpUil yIOBIETBOPSIOT TpeboBaHusiM CaHUTApHO-
SMHIEMHOJIOrHYeCKUX TpaBui U HopMatuBoB (CanlluH 2.4.2 Ne 178-02).

JIMTEPATYPA

[ oOyuarommuxcst
OCHOBHBIE MCTOYHUKH:

OU-1 Caenko, O.E. EcrectBo3nanue : yuebnoe nocobue / Caenko O.E., Tpymuna
T.I1., Jloreunenko O.B. — Mocksa : KnoPyc, 2020. — 363 ¢. — (CIIO). — ISBN 978-5-
406-01415-8. — URL: https://book.ru/book/935917 - — TeKCT : AIICKTPOHHBIH.

OU-2 Konecankon, C.1. O6mas 6uonorus : yaueonoe nmocodue / Konecankon C.1. —
Mocksa : KunoPyc, 2020. — 287 ¢. — (CIIO). — ISBN 978-5-406-07383-4. — URL.:
https://book.ru/book/932113— TekcT : AMeKTPOHHBIN.

OU-3 Mycradpun, A.I'. buonorus : yueOnuk / Mycrapun A.I'., 3axapoB B.b. —
Mocksa : KuoPyc, 2020. — 423 ¢. — (CIIO). — ISBN 978-5-406-07514-2. — URL.:
https://book.ru/book/932501. — TekcT : 37EKTPOHHBII.

OU-4 Obmas xumus. (CIIO). YuebHoe mocobue : yuebHoe mocooue / H.JI. I'munka.
— Mocksa : KuoPyc, 2019. — 748 c. // DObC Book.ru: caiit / Pexum pocryma:
https://www.book.ru/book/932114.— 3arnaBue ¢ 3KpaHa.

OU-5 Oprannyeckas xumus : yueOnuk / A.M. Apremenko. — Mocksa : KuoPyc,
2018. — 528 ¢. — Jma CIIO. // 3BC Book.ru: caiir / Pexum pocryna:
https://www.book.ru/book/924050. — 3arnaBue ¢ 3KpaHa.

OU-6 Cupotkun, O. C. Xumus : yuebnuk / P. O. Cuporkun, O. C. CHpOTKUH. —
Mocksa: KunoPyc, 2019. — 363 c. — (Cpennee npodeccuonansnoe oopazoBanue) // 3bC
Book.ru: caiit / Pexxum noctymna: https://www.book.ru/book/922393 . — 3arnaBue
C DKpaHa.
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I[OHO.]IHPITQJILHLIG HCTOYHUKMU:

J-1 3agaum u ynpaxsneHnus no obmiei xumuu : yaeOnuk / HJL I'muaka u gp. —
MockBa : KunoPyc, 2018. — 240 c. // DbC Book.ru: caiit / Pexum pgocryma:
https://www.book.ru/book/924119- 3arnasue ¢ skpaHa.

JIN-2 bpeitkoBa, A. JI. OOmas u Heoprannyeckast xumus : npaktukym mis CITIO / A.
J1. bpeitkoBa. — Caparos : [Ipodo6pazoBanue, 2020. — 124 c. — ISBN 978-5-4488-0687-
2. — TekcT : 2neKTpoHHBI // DnexkTpoHHO-0ubmuoTeunas cucrema [PR BOOKS : [caliT]. —
URL: http://www.iprbookshop.ru/92126.html. — Pexum npocTtyma: isi aBTOPHU3HP.
[Tonmp3oBarenen

JIN-3 MamonTos, C. I'. O6mas 6uoinorus : yueonuk / MamonToB C.I'., 3axapos B.b.
— Mocksa : KunoPyc, 2020. — 323 ¢. — (CIIO). — ISBN 978-5-406-07702-3. — URL.:
https://book.ru/book/933564. — TeKcCT : 37eKTPOHHBIH.

JAN-4 Myctadun, A. I'. buonorus. JIJ1st BBITYCKHUKOB IIIKOJ M ITOCTYITAIOIINX B BY3HI :
cripaBoyHoe ntocoodue / Mycradun A.I'., Speirun B.H., nox pen. — Mocksa : KuoPyc, 2020.
— 584 ¢. — ISBN 978-5-406-00826-3. — URL.: https://book.ru/book/934244. — Tekcr :

ANEKTPOHHBIN.
HNuTepHer-pecypcesbl:

N-P 1 Enqunoe okHO nocTyma K 00pa3oBaTeIbHBIM pecypcaMm [DIeKTpOoHHBIN pecypc]:
caiit // Pexum noctyna: http://window.edu.ru/catalog/ . - Jlata oOpamieHus:
10.02.2022. — 3arnaBue ¢ sKpaHa.

N-P 2 Xumusi. O6pa3oBaTeNbHbIN CAaNT IJIs NIKOJIHLHUKOB U CTYJIEHTOB [ DJIEKTPOHHBIN
pecypc]: cait // Pexum goctyna: http://hemi.wallst.ru/ .- Jlata oOpaiieHus:
10.02.2022. — 3arnaBue ¢ sKpaHa.

N-P 3 OBC «Jlanw» » http://e.lanbook.com/ Jlata oopamenus: 17.05.2022. — 3arnasue
C 9KpaHa.

U-P 4 DOBC «Book.ru» [DnextpoHHbli pecypc]: caiit // Pexum mgocryna:
https://www.book.ru/.- Jlata oOpamenus: 10.02.2022. — 3arnaBue c 2KkpaHa.

st mpenogaBaresiei

1. O6 obpazoBanuu B Poccuiickort @eaepanuu: deaep. 3akod ot 29.12.2012 Ne 273-
@3 (B pen. Deaepanbubix 3akoHOB 0T 07.05.2013 No 99-®3, ot 07.06.2013 Ne 120-®3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-P3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014
Ne 11-@3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-P3, ot
04.06.2014 Ne 148-d3, ¢ uzMm., BHeceHHbIMU DeaepanbHbIM 3aKoHOM OT 04.06.2014 No 145-
@3, B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016).

2. Ilpukaz MunucrepctBa oOpa3zoBanus u Hayku P®D «O06 yTBepxkIeHUU
(dbenepanbHOTO TOCYJIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CcpeaHero (IOJHOTO)
ob1iero oOpazoBanus» (3apeructpupoBad B Muntocte PO 07.06.2012 Ne 24480).

3. Ilpuka3z MunucrepctBa obpazoBanus U Hayka PD ot 31 nekabps 2015 r. N 1578
«O BHeCeHMM M3MEHEHMH B (perepanbHbId TOCYIapCTBEHHBIM 00pa30oBaTENbHBIA CTAHAAPT
cpeaHero oOuiero o0Opa3oBaHMs, YTBEPXKACHHBIN NpHKazoM MuHucTepcTBa 00pa3oBaHUs
Hayku Poccuiickoii @enepaunn ot 17 mas 2012 r, N413».

4. Ilpuka3 MunucrepctBa oOpazoBanus U Hayka P® ot 29.12.2014 Ne 1645 «O
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BHeceHnu wu3MeHeHud B Ilpukaz MunucrepctBa oOpa3zoBanuss U Hayku Poccuiickoit
@®enepanuu ot 17.05.2012 Ne 413 “O6 yrBepkneHnn (enepasbHOr0 TOCyIapCTBEHHOTO
00pa3oBaTenbLHOTO CTaHAAPTA CPEAHETO (ITOTHOTO) 00IIero 00pa3oBaHUs .

5. [ucemo JlemapTamMeHTa rocyapCTBEHHOM MOMUTUKH B chepe MOATOTOBKH pabounx
kagpoB u JIIIO MunucrepctBa obOpazoBanuss u Hayka P® or 17.03.2015 Ne 06-259
«PexoMeHanuu Mo OpraHU3alliyd MOJIYYeHHsS] CpEHEro oluiero oOpa3zoBaHus B Mpejenax
OCBOEHHMSI 00pa30BaTEIbHBIX IPOrPAMM CPEHETr0 MPOPEecCHOHAILHOTO 00pa3oBaHus Ha 0ase
OCHOBHOI'0 00I1Iero o0pa3oBaHus C ydeToM TpeOoBaHU# (enepanbHBIX TOCYAapCTBEHHBIX
o0pa3oBaTeNbHbIX CTAHAAPTOB M MOJTy4aeMoOll Mpodeccuy WIM CHENUaIbHOCTH CPEIHETrO
npodeccroHanbHOTO 00Pa30BAHUS.

KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHUA
YYEBHOI'O IPEJIJMETA

KoHTposib © oOlleHKa pe3yJabTaTOB OCBOCHHUS IpPOrpaMMbl Y4eOHOro mMpeaMera
OCYIIECTBIISIETCS MPETOAABATENIEM B MPOLIECCE MPOBEACHUSI YCTHOTO M MUCbMEHHOTO OIpoca,
MPAKTUYECKUX 3aHSATHI, JIaDOpaTOPHBIX pabOT, TECTUPOBAHMS, a TaKXKe BBIMOJIHEHUS
OOy4aroIMMUCS WHIUBUIYAIbHBIX 3aJaHUM, TOJTOTOBKM TMpPE3EHTAIlui, JOKJIA/OB,
pedepaTos.

Pe3yabTarhl 00y4eHust ®opMbI 1 METOABI KOHTPOJIS U
(mpeaMeTHBbIE Pe3yJbTAThl) OLICHKH Pe3YJIbTAaTOB 00y4YeHH s
- c(popMUPOBAHHOCTD MPEACTABICHHUM O OnepaTUBHBIN KOHTPOJIb B pOpME:
LIEJTOCTHOM COBPEMEHHON €CTECTBEHHO- - IPOBEPKU U OLIEHKU MPAKTUYECKUX
Hay4YHOU KapTUHE MUpPA, IPUPOJIE KaK pabor;
€IUHOM LETOCTHON CUCTEME, B3aNMOCBSI3H - BBITNIOJIHEHUE JTOKJIA/IOB;
4esloBeKa, IPUPOIbl U OOLIECTBa, - IPOBEPKA U OLIEHKA pedepaToB
POCTPAHCTBEHHO-BPEMEHHBIX MacIiTadax | - TECTOBBIA KOHTPOJIb.
Bcenennoii - POBEPKU U OIICHKH JJa0OPaTOPHBIX
pabor
- BJIa/ICHUE 3HaHUAMHU O HauboJee BaXHbIX | OnepaTUBHBIA KOHTPOJIb B (hopme:
OTKPBITUAX U TOCTHKEHUSIX B 001aCTH - POBEPKU U OLICHKU MPAKTUYECKUX
€CTECTBO3HAHUS, MOBIUSABIINX HA pabor;
ABOJIIOLMIO MPEACTABICHHUM O IPUPOJIE, HA - POBEPKU U OLICHKH J1a00paTOPHBIX
pPa3BUTHE TEXHUKHU M TEXHOJIOT U pabor;

- UHAVMBUAYaJIbHbBIN YCTHBIN ONPOC;
- ppoHTaIBHBIN YCTHBIN ONPOC;

- TECTOBBIM KOHTPOJIb;

- BBIIIOJIHEHUE JOKJIA0B;

- IPOBEPKA U OlLIEHKa pedepaToB

- ¢(hOPMHUPOBAHHOCTh YMEHUS IPUMEHSATh OmnepaTuBHBIN KOHTPOJIb B POpME:
€CTECTBEHHOHAYYHBIE 3HAHUS JUIS - IPOBEPKHU U OLICHKU TPAKTUYECKHUX
O0OBACHEHUSI OKPYKAIOUIUX SIBJICHUIA, pabor;

COXpaHEHUS 3/10pPOBbsI, 00ECTICUEHUS - POBEPKU U OLICHKHU J1a00paTOPHBIX
0€30MaCHOCTH KU3ZHEIAECATEIbHOCTH, paboT;

OepeKHOIro OTHOILICHHUS K IIPUPOJIE, - TECTOBBIN KOHTPOJIb;
paloOHaIbHOIO IPUPOIONOIb30BAHUS, A - YCTHBIN OIPOC
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TAK’KC BBITTIOJIHCHUSA POJIM I'PaMOTHOTI'O

oTpeOuTeNs

- ¢(hOpMHUPOBAHHOCTH MPECTABICHUHN O OmnepaTuBHBIN KOHTPOJIb B OpME:
HayYHOM METO/Ie TIO3HAHHMSI IPUPOIBI U - IPOBEPKHU U OILICHKH JJaOOPaTOPHBIX
CpeICTBaX M3YYCHHsI METaMupa, MaKpoMupa | pador;

¥ MUKPOMUPA; BIIaJICHUE TPUEMaMH - OIICHKA BBITIOJTHCHHUS JOMAITHEH
€CTECTBCHHOHAYYHBIX HAOJIOICHMIA, paboThI;

OTIBITOB, UCCJICIOBAHUIN U OIICHKH JJOCTOBEP- | - TECTOBBIA KOHTPOJIb;

HOCTH TIOJTyYEHHBIX PE3yIhTaTOB -YCTHBIH OIPOC

- BJAQJCHHE TOHATHUHBIM  ammapaTtoMm | OniepaTuBHBINA KOHTPOJb B (hopme:
€CTECTBEHHBIX HayK, MTO3BOJISTIOIINM | - TECTOBBIN KOHTPOJI;

MO3HaBaTh MHP, Y4aCTBOBATh B JIUCKYCCHUSIX | - HHAUBUIYaIbHBIN YCTHBIN OMpPOC;
0 €CTECTBEHHOHAYYHBIM BOIIpOCaM, HC- | - GPOHTAIBHBIN YCTHBIN ONpPOC;

I10JIL30BAaTh pa3JIMYHbIC HUCTOYHUKHM | - TIPOBEPKH M OIEHKH JIaOOPaTOPHBIX
nH(pOpMaIuu I MTOATOTOBKH COOCTBEHHBIX | paboT

pabor, KPUTHYECKHU OTHOCHTBCS K

coobmenusm CMU, comepxaiym HaydyHYIO

nH(bOpMaIIo

- c(OpMHUPOBAHHOCTh YMEHHMI MNOHUMATh | OnepaTUBHBIN KOHTPOJIb B (popMe:
3HAYUMOCTh E€CTECTBEHHOHAYYHOI'O 3HAHUA | - OLICHKA pa0OThl HA CEMUHAPCKHUX
JUTSL KaXJ0r0 4Y€JIOBEKa HE3aBUCHUMO OT €ro | 3aHATHUSX, TUCKYCCHSIX;
poQeccCuOHaANbHON JESATEIbHOCTH, | - OLIEHKU U MPOBEPKA JaOOPATOPHBIX
paznuyaTh (aKTbl M OLEHKH, CpPaBHUBATh | padoT
OLICHOYHBIE BBIBOJbI, BUJETh HX CBS3b C
KPUTEPUSIMU OLIEHOK WM CBSI3b KPUTEPUEB C
OITPEJICJIEHHON CUCTEMOM LIEHHOCTEMN
IIpomexyrounas arrecrauus B popme 1udpdepeHIMPOBAHHOIO 3a4€Ta 1O
3aBePUICHUI0 Kypca Y4eOHOro npeamera

@®opMbI 1 METOAbl KOHTPOJII M OLIEHKU PE3yJIbTaTOB OOYy4YEHUsS! JOJKHBI MO3BOJSATH
MPOBEPSTH Y OOYYAIOIINXCS HE TOJBKO C(HOPMUPOBAHHOCTD MPEAMETHBIX PE3YyIbTaTOB, HO U
pa3BUTHE JIMYHOCTHBIX U METANPEIMETHBIX PE3YJIbTATOB 00YUYEHUSI.

Pesyabrarsl OcCHOBHBIE TOKA3aTeJIH DopMBbI 1 METObI
(IMYHOCTHBIE M MeTaNpeJIMeTHbIE) OLICHKHU pPe3yJbTaTa KOHTPOJISI U OLIEHKH

JINYHOCTHBIE PeE3yabTaThbI

- YCTOWYUBBIN HHTEPEC K UCTOPUU U | CHOPMHUPOBAHHOCTH WHTEPIIPETALIHS

JIOCTHKCHUSIM B 00J1acTu | HAyYHOTO pe3yJIbTATOB 3a

€CTECTBEHHBIX HayK, YyBCTBO | MUPOBO33PEHUS; JIEATEIILHOCTBIO

TOPAOCTH 3a pOCCHICKHUE | aKTUBHOM TPa)KJaHCKOM | 00ydJaroierocs B

€CTECTBEHHBIE HAyKH TMO3HUIIUH MPOLIECCE OCBOCHUS
o0pa3zoBaTeIbHON
MpOrpaMMbl

- TOTOBHOCTh K MNPOJIOJDKEHHIO | IEMOHCTPALMS HAYYHOTO | HHTEPIPETaLUs
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oOpa3oBaHws, MTOBBIIIICHUIO
KBaJIM(pUKAITIH B n30paHHOMN
npo¢ecCHOHATBLHON EATENbHOCTHU C
MCIIOJIb30BaHUEM 3HAHHH B 00JIaCTH

ITIOHHMMAaHUA
B3aMMO0O3aBHUCUMOCTH
YCI0BCKA u
CCTCCTBCHHBIX HAYK

pE3yNIBTATOB 3a
NEATENBHOCTBIO
oOyuarorierocs B
IIPOIIeCcCe OCBOCHUS

€CTECTBEHHBIX HAyK oOpa3oBaTeIbHON
IpOrpaMMBbl
- 00BEKTHUBHOE OCO3HaHHE | CHPOPMUPOBAHHOCTH UHTEpIIpeTalUs
3HAYUMOCTH KOMITETECHIUI B | YMEHUW  HCHOJI30BaTh | PE3YJIbTATOB 32
00JIaCTM €CTECTBEHHBIX HAayK JJIsl | TCOPETUUECKUE 3HAHUS B | IESITEIBHOCTHIO
YyeJoBeKa MW OOIIECTBa, YMEHHE | IPaKTHUUECKOMN oOydarorerocs B
HCTIO0JIb30BaTh TEXHOJOTUYECKHE | TeSITEILHOCTH MPOIIECCE OCBOCHUS
JOCTUKEHUS B o00JacTu (PU3MKH, o0OpasoBartenbHOI
OunoJIoruu TSt MTOBBIIICHUS MpOrpaMMbl
COOCTBEHHOTO HHTEJJICKTYaJbHOTO
pa3BUTHS B BBIOpaHHOM
1poheCCHOHAIBHOM JIeSITEIbHOCTH
- YMEHHE MPOAHATU3UPOBATH c(hOpMHUPOBAHHOCTH y4acTHUE B HAyYHO-
TEXHOTCHHBIE TTOCSCTBHUS JIJIS MHTEJJIEKTYaJbHbBIX HCCIIeTIOBATEIbCKOM
OKpY’Karolen cpesibl, ObITOBOM U CIIOCOOHOCTEH NEATEIIbHOCTH,
MIPOU3BOJICTBEHHOM JEATEIHOCTH KOHKYypcax, OJIMMITHA1ax
YyeJIoBeKa
- TOTOBHOCTb  CaMOCTOSITENILHO | COPMUPOBAHHOCTD y4acTHE B KOJIJIEKTUBHBIX
no0bIBaTh ~ HOBBIE IS Cce0s | KOMMYHMKATUBHBIX MEPOTPUATHUSIX,
€CTECTBCHHOHAYYHbIC  3HAHMUS  C | HABBIKOB MIPOBOJIUMBIX Ha
HCTOJIb30BaHUEM TSt 3TOTO Pa3IUYHBIX YPOBHSX;
JOCTYITHBIX HCTOYHHUKOB HaOJII0/ICHHE 3a POJIBIO
nHpopMarm 00yJaronierocs B rpyImre
- YMEHHE  YIpaBlATh  CBOEH | - JEMOHCTpaIUs - y4acTH€ B HAyYHO-
MMO3HABATSIBHON  JIESATEIHHOCTRIO, | CIIOCOOHOCTEH K HCCJIeI0BATEIILCKOM
MPOBOAUTh  CAMOOLIEHKY  YPOBHS | CAMOPA3BUTHIO U eI TEILHOCTH
COOCTBEHHOT'O HHTEIJIEKTYaJIbHOTO | CAMOBOCIIUTAHUIO
pa3BUTHUS
- YMEHHE BBICTpauBaTh | - B3aUMOJICHCTBUE C - y4acTHue B
KOHCTPYKTUBHBIEC 00y4JaroIIMMHUCH, KOJIJIGKTUBHBIX
B3aMMOOTHOIIICHHUSI B KOMaHJE MO | IIpernojaBaTesaMu 1 MEPOTPUATHSIX,

pelIeHnIo O0IMX 3a7a4d B 00JacTu
€CTECTBO3HAHHUS

MacTepamu B XOJIe
oOy4eHHS;
c(hOpMHUPOBAHHOCTH
KOMMYHHUKATHBHOTO
TTOBEICHUS

ITPOBOJIUMBIX Ha
PAa3IMYHBIX YPOBHSX

MeTaHpeIlMeTHble Pe3yabTaThbl

- OBJIQ/ICHUE YMEHUSIMU U HaBBIKAMHU
Pa3JIMYHBIX BHUJIOB IO3HABATEILHOMN
NEATEIbHOCTH JIJISl U3yUYEHHUS Pa3HbIX
CTOPOH OKPY>KaIOIIIETOo

c(hOpMHPOBAHHOCTh
podeCCHOHATTEHBIX
HaBBIKOB

YCIEIIHOE IPOXO0XKICHUE
IIPaKTUKH;

y4acTHE B OKCKYPCHUAX Ha
IIPOMBIIICHHBIE
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CCTCCTBCHHOI'O MHpa

IPEAIPUATHS

- TPUMEHEHHE OCHOBHBIX METOJIOB
no3HaHusl (HAOIIOEHUS, HAYyYHOTO

DKCIICPUMEHTA)  JUIA  HW3Y4YCHUSA
Pa3INYHBIX CTOpOH
CCTCCTBEHHOHAYYHOM KapTUHBI
MHpa, C KOTOPHIMH BO3HHUKAECT
HEOOXOAUMOCTh  CTaJIKUBAaTBCI B

npodeccuoHanbHoM chepe

c(hOpMHUPOBAHHOCTh
KOMMYHHUKaOEIbHbIX
HABBIKOB;

yYMEHHUE BECTU JUAJIOT

HCIIOIL30BaHNE
AIICKTPOHHBIX
HCTOYHUKOB;
HaOJII0JIEHUE 3a
HaBBIKaMH paOOTHI B
r100abHEIX,
KOPIOPATHUBHBIX U
JIOKaJBbHBIX
MH()OPMAITMOHHBIX CETSIX

- YMCHHUC OIPCACILATL LCIIN U 3a1a49U

CITOCOOHOCTH K

Y4aCTHUC B HAYYHO-

JESITEbHOCTH, BBHIOMPATH CPEACTBA | MOBBILICHUIO YPOBHS VICCIIEI0BATEIIbCKOM
JUISL KX JTOCTVKECHUS HA IIPAKTUKE 3HAHUU JESTEIBbHOCTH

- YMEHHUE MCIIOJIb30BaTh PA3JIMYHBIC | IEMOHCTpALIUS VHTEPIPETALINS
HMCTOYHUKH TUISt MOJTYy4YEHHUSI | CTOCOOHOCTH pe3yJIbTaToB 3a
€CTECTBEHHOHAYYHOW WH(OpMAIK | UCTIOTH30BAHUS JESTENbHOCTBIO

N OOCHUBATL €€ JOCTOBCPHOCTDL IJIA
JOCTHXKXCHHA IIOCTABJICHHBIX ueneﬁ "
3agad

MPUOOPETEHHBIX 3HAHUUN
B IIPAKTUYECKOU
JIEeATEIIbHOCTH;
CaMOCTOATEIbHOTO
MIPOBEICHUS
VCCIIEIOBAaHUMN U
HKCIEPUMEHTOB

oOyuarolierocs B
IIPOIIeCCe OCBOCHUS
00pazoBaTeIbHON
IIPOTPAMMBI
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