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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO TpeameTa OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUN
npenHa3HaYeHa JJis U3Y4YEHUs OCHOB €CTECTBEHHOHAYUYHBIX 3HAHUN B MPodhecCHOHATBHBIX
00pa3oBaTeNbHBIX OpPraHU3alUAX, PEATM3YIONIMX 00pa30BaTEIbHYIO MPOrpaMMy CPEIHETO
oO1ero oOpazoBaHus B Mpejesiax OCBOCHUsS OCHOBHOM oOpa3zoBarenbHOM nporpammbsl CITO
Ha 06a3e OCHOBHOI'O 00111eT0 00pa30BaHus IPU MOJATOTOBKE CHEIIMAIMCTOB CPEAHETO 3BEHA.

Pabouass  mporpamma  JONOJHHUTENBHOTO  ydyeOHOoro  mpeamera  OCHOBBI
€CTECTBEHHOHAYYHbIX 3HAaHUW pa3paboTaHa B COOTBETCTBUU ¢ TpeboBanusiMu DOI'OC
cpemHero ooOmero o0pa3oBaHMsS B YacTH BKIIOYEHHS B YYEeOHBIM IUTAaH H3y4YeHUS
JIOTIOJTHUTENIBHBIX YICOHBIX TIPEIMETOB.

Conepxxanue pabouei MPOTPaMMBbI y4eOHOTO npeaMera OcHOBBI
€CTECTBEHHOHAYYHBIX 3HAHUI HAMPaBJICHO Ha JTOCTIKEHUE CICAYIOMINX IIeIeH:

. OCBOEHHE 3HAHUM O COBPEMEHHOW €CTECTBEHHOHAyYHOM KapTUHE MHUpa H
METO/aX €CTECTBEHHBIX HayK; 3HAKOMCTBO C Han0oJiee BXHBIMU HIICSIMH U JTOCTHKCHUSIMUA
€CTECTBO3HAHUA, OKA3aBIIMMHU OMpPEACIAIONIee BIMSHUE Ha pa3BUTHE TEXHUKH U
TEXHOJIOTHUH;

. OBJIAJICHUE YMEHUSIMU NPUMEHSTh TOJYyYEHHbIE 3HAHUA i1 OOBSICHEHHS
SBJICHUM OKPY’KAIOIIEr0 MHUPa, BOCIPUATHS HHPOPMAIIMK €CTECTBEHHOHAYYHOTO U mpodec-
CHOHAJIBHO  3HAYUMOTO  COJACp)KaHUSA;, pPAa3BUTHE WHTEIUICKTYaJIbHBIX, TBOPYECKUX
CIIOCOOHOCTEM M KPUTHUYECKOTO MBIILIIEHUS B XOJ€ MNPOBEICHUS MPOCTEUIIUX HCCIe-
JIOBaHUM, aHajau3a SBJICHUW, BOCIPHUSATUS W HHTEPIPETAIlMd €CTeCTBEHHOHAYYHOU
uH(popmanuu;

. BOCITUTaHWE yOEKIECHHOCTH B BO3MOXXHOCTH TTO3HAHHS 3aKOHHOW TPHUPOABI U
WCITOJIB30BAHUS JOCTIDKEHUH E€CTECTBEHHBIX HAyK IS Pa3BUTHS I[MBWIM3AIMA M TI0-
BBIIIICHUS KaUeCTBA KU3HH,

. MPUMEHEHNE  ©CTeCTBCHHOHAYYHBIX  3HAHWMH B MPOQECCHOHATBHOU
NEATEIbHOCTH u IMOBCEIHEBHOU JKU3HUA IUIA oOecrieueHus 0€30I1aCHOCTH
KU3ZHENIEATCIbHOCTH; TPAaMOTHOTO HCIONIb30BAHUS COBPEMEHHBIX TEXHOJOTUH; OXpaHbI
310POBbSI, OKPYKAIOIIEH CPEIBI.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

EcrecTBo3HaHne - Hayka O SBJICHMSX M 3akoHaX mpupoabl. CoBpeMeHHOE
€CTEeCTBO3HAHME BKJIIOYAET MHOXKECTBO €CTECTBEHHOHAYYHBIX OTpacieil, U3 KOTOPBIX
HanOosiee BaXKHBIMH SIBJISIFOTCST Ovosiorust © Xumusi. OHO OXBaThIBACT IIUPOKUN CIEKTP
BOIIPOCOB O Pa3HOOOpa3HBIX CBOMCTBAaX OOBEKTOB MPHUPOABI, KOTOPHIE MOXKHO
paccMaTpHuBaTh Kak €IMHOE LIEJI0E.

EcTtecTBeHHOHAyUYHbIE 3HAHUS, OCHOBAHHBIE HA HUX TEXHOJOTHUU, (DOPMHUPYIOT HOBBIH
oOpa3 xu3HU. BEICOKOOOpa30BaHHBIN YEJIOBEK HE MOXET JUCTAHIIUPOBATHCSA OT (DyHIaMEH-
TaJbHBIX 3HAHUU 00 OKPYXKAIOIIEM MHUpE, HE PHUCKYs OKa3aThCsi OECIOMOIIHBIM B mpodec-
CHOHAJIBHON NeaTeNbHOCTH. JIt000e MepCreKTUBHOE HANpaBJICHUE ACATEIHHOCTHA YEIOBEKa
OpsIMO WJIM KOCBEHHO CBA3aHO C HOBOW MaTepuUalibHON 0a30il U HOBBIMHU TEXHOJOTHIMU, U
3HAHUE WX €CTECTBEHHOHAYYHOU CYIIHOCTH - 3aKOH yCIeXxa.

EcrecTBO3HaHNE - HEOThEMIJIEMAs COCTABIISIOWIAS. KYJIbTYpPbI: ONPENEsis MUPOBO3-
3peHUE YeNIOBEKa, OHO MPOHUKAET U B TYMAaHUTAPHYIO cdepy, U B OOLIECTBEHHYIO KU3Hb.
PanroHanbHbIN €CTECTBEHHOHAYYHBIH METO/, CPOPMUPOBABIINIICS B paMKaX €CTECTBEHHBIX
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HayK, 00pa3yeT eCTECTBEHHOHAyYHYI0 KapTUHY MHUpa, HEKoe o0pa3Ho-puimocodckoe
0000111eHIe HayYHbIX 3HAHUU.

buonorus - cocTtaBHas 4acTh €CTECTBO3HAHHWA. JTO HayKa O >XMBOW mpupone. OHa
M3Yy4aeT PaCTUTENbHbBIN, )KUBOTHBII MUP U YEJIOBEKA, UCIOJb3Yys KaK COOCTBEHHBIE METO/IBI,
TaK ¥ METOJbl APYIMX HayK, B YaCTHOCTH (DU3UKHU, XUMUU U MATEMaTHKU: HAOJIIOJCHUS,
HKCIIEPUMEHTBI, MCCIIEIOBAHUSI C MOMOIIBIO CBETOBOTO U AJIEKTPOHHOTO MHUKPOCKOIA, 00-
pabOTKy CTaTUCTUYECKUX JTAHHBIX METOJAMH MATeMaTHUYE€CKOW CTaTUCTUKU U Ap. buonorus
BBISIBJISIET 3aKOHOMEPHOCTH, MPUCYIIIHE KU3HU BO BCEX €€ MPOSBICHUAX, B TOM YHCIIe 00MEH
BEIIECTB, POCT, pa3MHOXKEHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, BOJIIOLIUIO U JIP.

EcTtecTBO3HaHME KaK HayKa O SIBICHUSAX U 3aKOHAX MPUPOIbI BKIIOYAET TaKkKe OJIHY U3
BAKHEMIIMX OTPACIEN — XMMHIO. XMMHsI — HAayKa O BEIIECTBAaX, UX COCTABE, CTPOCHUH,
CBOMCTBax, Ipoleccax MPEBpalIeHUs, UCIOJIb30BAHUU 3aKOHOB XUMHUU B IPAKTUYECKON
NEeATEIbHOCTH JIIOJEH, B CO3JaHUN HOBBIX MaTEPHAJIOB.

B npodeccuoHanbHbIX ~ 00pa3oBaTENbHBIX  OpPraHU3alMAX,  PEATU3YIOIIHNX
00pa3zoBaTeNbHYIO MPOrpaMMy CpPEeAHETO 00111ero 00pa3oBanus B mpeaenax ocsoenus OI1OIT
CIIO Ha 06a3e OCHOBHOro oOIIEro 0Opa3OBaHMS, W3Y4YAeTCs MHTETPUPOBAHHBIN Yy4eOHBIN
npeamMeT OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHMI, BKIIIOYAIOLIMHM JBa pa3jena, 001agaolme
OTHOCUTEJIbHOM CaMOCTOATENIBHOCTBIO M IIEJIOCTHOCTBIO — buonorus, Xumus — 4YTO HE
HapyIIaeT MPUBBIUHYIO JJOTUKY €CTECTBEHHOHAYYHOT0 00pa30BaHusl 00yJaroIIuXcsl.

[Ipu wn3ydyenun yueOHOro Marepuajga Mo OWUOJOTMH U XUMHU LeIecoo0pa3Ho
aKIICHTUPOBAaTh BHUMAaHWE OOYYaAIOIMIMXCS HAa XKU3HEHHO BAXKHBIX OOBEKTaX MPHUPOABI U
OpraHM3Me uejoBeka. OJTo ruapocdepa, armochepa U Ouocdepa, KOTOpbIE
paccMaTpHUBAIOTCS C TOYKH 3PEHUS XMMHUYECKHMX COCTABOB M CBOWMCTB, UX 3HAYEHUS IS
AKU3ZHENIEATEIIbHOCTH JIFOCH, 3TO COAEpKaHNUE, OCBEILIAIOIIEE POJIb BAKHEHIIIMX XUMUYECKHUX
AJIEMEHTOB B OpraHUW3ME YEJIOBEKAa, BOINPOCHl OXpaHbl 3I0pOBbs, MNPOPHIAKTUKA
3a007€BaHUN M BPEIHBIX MPUBBIUEK, MOCAEACTBUN M3MEHEHHs CpeAbl OOMTAaHMS 4YelIOBEKa
JUISl YEJIOBEYECKON IMBUIIN3ALIMH.

3aMeTHOE MECTO B COJICPKAaHUU y4eOHOTO IIpeIMETa 3aHUMAET yueOHbI MaTepual, He
TOJIBKO (POPMUPYIOIIHNI €CTECTBEHHOHAYYHYIO KapTHHY MHUpa y CTYAEHTOB, HO U PAacKphbI-
BAIONIMKM MPAKTUUECKOE 3HAYEHHWE ECTECTBEHHOHAYUYHBIX 3HAaHUM BO Bcex cdepax >KU3HU
COBPEMEHHOT0 O0IIIeCTBa, B TOM YHUCJIE B TyMaHUTapHOU cepe.

VYuebnsiii mpeaqmer OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHHM, B COJEPKaHUU KOTOPOTO
BEIyLIMM KOMIIOHEHTOM SIBIISIFOTCS HAay4YHbIE 3HAHUS M Hay4YHbIE METOJIbl IO3HAHUS,
Mo3BOJIAET C(HOPMUPOBATH Yy OOYYAIOUIMXCA LEIOCTHYIO €CTECTBEHHOHAYUHYIO KAapTUHY
MUpa, MPOOYINUTh Y HUX SYMOLIMOHAIBHO-IICHHOCTHOE OTHOIIEHHE K U3y4YaeMOMY MaTepHainy,
TOTOBHOCTh K BBIOOPY JECUCTBUI OIpENCTICHHON HAMpPaBICHHOCTH, YMEHHUE KPUTHYCCKU
OIICHUBATh CBOU U YY>KHE ICUCTBUSI U TIOCTYIIKH.

HNuTerpupoBaHHOE coOJepKaHWE Y4yeOHOTO MpeaMera MO3BOJISIET MPENnoaaBaTeIsiM
OMOJIOTUM W XUMHUU COBMECTHO OPIraHM30BaTh HU3YYEHUE OCHOB €CTECTBEHHOHAYYHBIX
3HAHWH, UCTIOJIb3YSl UMEIOIIHNECS YaCTHbIE METOJIMKH MPENoAaBaHus IPeAMETa.

N3yuyenue yuebHOro npeamera OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUN 3aBEPIACTCS
MoJIBE/ICHUEM UTOTOB B (popme muddepeHIIMpoBaHHOTO 3a4eTa B paMKax MPOMEXYTOUHOU
aTTecTanuu oOydvaronuxcsi B mpoiiecce ocBoeHus ocHoBHOUM OIIOIT CIIO ¢ momydyeHuem
CpemHero o01ero oopa3oBaHusI.



MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

B yuebGHOM T1utaHe mporpamMMmbl MOJITOTOBKU CHEIHATUCTOB CPEIHEr0 3BEHAa MECTO
yueOHoro npeamera OCHOBBI €CTECTBEHHOHAYUHbIX 3HAaHUN — B COCTABE JOMOJHUTEIbHBIX
y4eOHBIX MPEAMETOB.

PE3YJBbBTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA

OcBoenue cojepxanusi yuyeoHoro mnpeamera OCHOBBI €CTECTBEHHOHAYUHBIX 3HAHUN
o0ecreynBaeT JOCTHKEHUE 00YUYaIOIUMUCS CIEAYIOIINX PE3YJIbTATOB:

JUYHOCMHDBIX:

- YCTOWYUBBI MHTEPEC K MCTOPUHM U JOCTHKEHUSM B OOJIACTH €CTECTBEHHBIX HAyK,
9yBCTBO T'OPJIOCTH 33 POCCUHUCKHUE €CTECTBEHHBIC HAYKH;

- TOTOBHOCTh K TIPOJOJDKEHHIO 00pa30BaHWsI, IMOBBINICHUIO KBaTU(UKAIUU B W3-
OpanHOW mpodeCCUOHAIBHOW JEATETbHOCTU C HCIOJb30BaHUEM 3HAaHUW B 001acTH
€CTECTBEHHBIX HAYK;

- 00BEKTUBHOE OCO3HAHHME 3HAYMMOCTH KOMIIETEHIIUN B 00JIACTH €CTECTBEHHBIX HAYK
JUTS 4eJIOBEKa U O0IIeCTBa, YMEHHE MCIIOJIb30BaTh TEXHOJIOTHYECKUE JOCTHKEHUS B 00J1aCTH
¢bu3uKYd, OMOJOTUM JUIsl TIOBBIIIEHUST COOCTBEHHOTO WMHTEIUICKTYaJIbHOTO Pa3BUTHS B
BBIOpAHHON TTPO(PECCHOHATIEHOM 1€ TebHOCTH;

- YMEHHUE MPOAHAIU3UPOBATH TEXHOTCHHBIC TMOCIEICTBUS JJIsi OKPY>KAIOIIEH CpeIbl,
OBITOBOI M MPOU3BOJICTBEHHOM JCSATEIBHOCTH YEJIOBEKA;

- TOTOBHOCTh CaMOCTOSITEJILHO JOOBIBaTH HOBBIE 1Jisi ce0si €CTeCTBEHHOHAYYHbBIC
3HAHMS C UCTIOJB30BAHUEM JIJISI OTOTO JTOCTYITHBIX HCTOYHUKOB WH(OpMAITUH;

- YMEHHE YIIPaABJIATh CBOCH IMO3HABATEIHHOU JIEITEILHOCTBIO, POBOIUTH CAMOOIIEHKY
YPOBHSI COOCTBEHHOTO MHTEJUICKTYaTbHOTO PA3BUTHS,

- YMECHHE BBICTPaUBaTh KOHCTPYKTUBHBIC B3AMMOOTHOIICHHS B KOMAaH/IE 110 PEIICHUIO
00IIMX 3a7a4 B 00J1aCTH €CTCCTBO3HAHHS;

MEmManpeomMenHuIx:

- OBJIaJICHWE YMEHUSMH U HaBBIKAMHU DPAa3JIMYHBIX BUJIOB MMO3HABATEIBHOU JIEATEIb-
HOCTH JIJIsl U3YYEHUS Pa3HBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOTO MHPA;

- MPUMEHEHHE OCHOBHBIX METOJIOB TTO3HAHU S (HAOIOJIEHUS, HAYYHOTO SKCIIEPUMEHTA)
JUTST U3YYEHUS PaA3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOW KApTHUHBI MHUpPA, C KOTOPHIMU
BO3HHUKACT HEOOXOAMMOCTD CTAJIKMBATHCS B ITpodeccHoHalbHOI cdepe;

- yMEHHUE OMpeNeaTh IEeNH W 3aJadyd JESITeIbHOCTH, BBIOMpATh CPENCTBA ISl MX
JTOCTHKCHUSI Ha TPAKTHKE;

- YMEHHE UCITOJIB30BaTh Pa3IMYHbIC UCTOYHUKH JJIS TIOJyYCHHS €CTECTBEHHOHAYYHOU
nH(OpMAIM W OICHUBATh €€ JIOCTOBEPHOCTH IS JOCTIKCHUS ITOCTaBJICHHBIX IENCH U
3aj1ay;

npeoMemHuIX:

- chOpMUPOBAHHOCTh TMPEJCTABJICHUN O IEJIOCTHOW COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOU KapTHHE MHUpa, MMPUPOJIE KaK CAMHON ICIIOCTHOW CUCTEME, B3aUMOCBS3U YETIOBEKa,
MIPUPOIBI U 00IIIECTBA, TPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BceneHHow;

- BJIAJICHUE 3HAHUSMHU O HanbOojee BaKHBIX OTKPBITUSAX M JOCTHKEHUSX B 00JACTH
€CTECTBO3HAHHUS, TOBJIMSBIINX Ha DSBOJIONUIO TMPEACTABICHUN O TPHUPOIE, HA Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

- cOpMHPOBAHHOCTh YMEHHUSI MPUMEHATH €CTECTBEHHOHAYYHBIC 3HAHUSA IJIs 00b-
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SCHEHUSI OKPYXKAIOLIUX SIBIICHUM, COXpaHEHHUs 370pOBbs, oOecrmedyeHus Oe30MacCHOCTH
KU3HEACSITENbHOCTH,  OEpeXHOr0  OTHONIEHHS K  MPUPOJE,  PAUOHAIBLHOTO
PUPOIOTIOTB30BAHUS, a TAK)KE BBIMIOJIHEHUSI POJIU TPAMOTHOTO MOTPEOUTENS;

- c(OpMHUPOBAHHOCTH TPEACTABICHUI O HAYYHOM METOJAE MO3HAHUS TMPUPOABI H
CpEICTBAaX W3YYCHHUsS MeraMupa, MaKpoOMHpa W MHUKPOMHpA; BIAJCHHE MPHEMaMU
€CTECTBCHHOHAYYHBIX HAOJIOJICHUH, OTBITOB, HMCCICAOBAHUNA M OLEHKH JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB;

- BJIAJICHUE TOHSATUHHBIM aIlllapaToM €CTECTBCHHBIX HAyK, MO3BOJIIOIINM MMO3HABATH
MHUp, yYacTBOBaTh B JIMCKYCCHSX II0 E€CTCCTBCHHOHAyYHBIM BOIMPOCAM, HCIIOJIB30BaTh
pa3iuYHble MCTOYHUKA WHQPOPMAIUU U1 TIOJTOTOBKH COOCTBEHHBIX PabOT, KPUTHUYCCKH
OTHOCUTBCA K coobmennsiMm CMU, comepxamum HaydHYIO HH(GOPMAITHIO;

- c(OpMUPOBAHHOCTh YMEHUN MOHMMATh 3HAYUMOCTbh €CTECTBEHHOHAYYHOTO 3HAHUS
JUI KaXJI0TO 4YeloBeKa HE3aBUCHMO OT €ro MpodeccHOHANbHON AesITeNbHOCTH, pa3iuvaTh
(bakKThl U OIICHKH, CPABHUBAThH OIICHOYHBIC BBHIBOJIBI, BUJETh UX CBS3b C KPUTEPHUSIMH OLIEHOK
U CBSI3b KPUTEPHUEB C ONPEAEIEHHON CUCTEMON IEHHOCTEM.

COAEPKAHUE YYEBHOI'O ITPEIMETA
PA3JIEJI 1. BUOJIOT'UA

BBEJAEHHUE

OOBbeKT u3yueHus OUOIOTUN — KUBas Npupoaa. [Ipu3Haku >KUBBIX OPTraHU3MOB U HX
MHOrooOpasue. YpoBHEBas OpraHH3alMs )KUBOW MPUPOILI U ABOTIONMA. MeToIbl TTO3HAHUS
KUBOM Tipupobl. OOIMe 3aKOHOMEpHOCTH Ouosioruu. Ponb Ouosioruu B GopMupoBaHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOU KAPTUHBI MHUpPA U NPAKTUYECKOU JESATEIBbHOCTH JIFOACH.
3HaueHue OMOJIOTUM TIPU OCBOEHUHU Tpodeccuil U CrenuaibHOCTe cpemaHero mnpodeccuo-
HaJHLHOTO 00pa30BaHUS.

Jemoncmpayuu

buonornueckue cUCTEMbl Pa3HOTO YPOBHS: KJIETKA, OPraHU3M, MOIMYJISIUS, SKOCUCTE-
Ma, 6uocdepa.

[{apcTBa )KMBOM IPUPOIBI.

1. YHEHME O KJUIETKE

XuMHuecKkas opraHuzanus KieTku. KiieTka — 3sjieMeHTapHasi XKHBask CUCTEMa H
OCHOBHAsI CTPYKTYpHO-(DYHKIIMOHANIbHAS €WHUIIA BCEX JKMBBIX OPraHU3MOB. XHUMHUYECKas
opra"uzanus KieTkd. OpraHM4yecKue W HEOPraHMYEeCKHE BEIECTBA KJIETKH W IKHUBBIX
Oopranu3MoB. benku, yrieBoibl, JIUNUAbL, HYKJIIEUHOBBIE KUCIOTHI U UX POJIb B KJIIETKE.

Crpoenne u ¢GyHkumu kKiaeTkd. [IpokapuoTnueckue W SyKapUOTHUYECKHE KIIETKHU.
Bupycel kak HekneTouHas QopMa JKM3HM M WX 3HaueHHE. boprba ¢ BUPYCHBIMU
3aboneBanusmu (CITUJ u op.) [{uToruazma u kinetounas MemOpana. OpraHouabl KJIETKH.

OOMeH BemecTB M IpEeBpalllecHHe »dHEpPruuM B  KiIeTke. [lmactudeckmii w
AHEPreTUYECKUI OOMEH.

Crpoenue u pynkiuu xpomocom. [IHK — Hocutens HacnencTBeHHON MH(pOpMaIm.
Penmukanus JIHK. I'en. I'enetnueckuii koa. buocunres 6enka.

KuzHenHblid 1Mk KIeTKA. KieTku M uX pa3sHooOpasue B MHOTOKIJIETOYHOM
opranusme. Kinerounas Teopusi CTpo€HHUsI OPTaHU3MOB.



MwuTto3. [{luTokuHes.

JleMoHCcTpanuu

Crtpoenue u CTpyKTypa Oenka.

Crpoenne monekyn JJHK u PHK.

Pennukamus JIHK.

CxeMmbl SHEepreTHYECKOro oOMeHa 1 OMOCHHTE3a Oerka.

CtpoeHre KJIETOK MPOKaApUOT M JOYKApUOT, CTPOCHHE M MHOroo0Opasue KIETOK
PaCTeHMM U )KMBOTHBIX.

CrtpoeHue Bupyca.

doTtorpadun cXeMm CTPOSHUSI XPOMOCOM.

CxeMa cTpoeHus reHa.

Muwuto3.

Ilpakmuueckue 3anamusn

Hab6nroneHune KIeToK pacTeHWA W KUBOTHBIX IO MHUKPOCKOIIOM Ha TOTOBBIX MHKPO-
mpenaparax, uX OnucaHue.

[TpuroToBICHNE U OMMMCAHNE MUKPOIIPEIIApaTOB KIETOK PACTCHHIM.

CpaBHEHHE CTPOCHHMSI KJIETOK PACTEHUN U YKUBOTHBIX TI0 TOTOBBEIM MUKPOTIPEIIapaTaM.

CamocmoamenvHnas paboma: oArOTOBUTH JOKIIAIbI, COOOIICHUS.

2. OPT'AHM3M. PASMHOKEHHUE U UH/IUBUAYAJIBHOE PA3BUTHE
OPI'AHU3MOB

Pasmuoxenune oprannzMoB. Opranusm — eAuHoe 1enoe. MHorooOpasue opraHu3MoB.
Pa3smHokeHre — BaxkKHEHIIIee CBOMCTBO >KMBBIX OopraHu3moB. [lomoBoe u Oecmoiioe pas-
MHOKeHHe. Meito3. O6pa3oBaHue MOJIOBBIX KJIETOK U OILJIOJ0TBOPEHHUE.

WuauBuayalbHOE  pa3BUTUE OpraHu3Ma. OMOpPHOHAJBHBIM ATalm  OHTOrEHE3a.
OcHOBHBIE CTaIUH SMOPUOHAIILHOTO PA3BUTHS.

CXOACTBO  3apOABINIEN MPEACTABUTENEH Pa3HbBIX TIPYII  IO3BOHOYHBIX  Kak
CBUJETENBCTBO MX 3BOJIOLMOHHOTO pojactBa. [lpuumHbl HapymeHud B pa3BUTHHU
OpraHU3MOB.

NupuBrayabHOE pa3BUTHE 4YenoBeka. PenpoayktuBHoe 3a0poBwe. llocnmenctBus
BJIMSIHUSL AJIKOTOJISl, HUKOTMHA, HAPKOTUYECKUX BEILECTB, 3arPSI3HEHUs CPElIbl HAa pa3BUTHE
YeJIOBEKa.

Hemoncmpayuu

Mmuoroo6pasue opranu3MoB.

OOMeEH BelEeCTB U MPEBPAILEHUE SJHEPTUHU B KIIETKE.

doTocHHTES.

JleneHne KIETKH.

Mwuro3.

becnonoe pa3MHO)KeHHE OPTraHU3MOB.

O6pa3oBaHuE TIOJIOBBIX KJIETOK.

Meiios.

Onnoa0TBOPEHHE Y PACTEHHUI.

NHauBryalbHOE pa3BUTHE OPraHr3Ma.

Tunsl TOCTASMOPHUOHATIEHOTO Pa3BUTHS )KUBOTHBIX.

Ilpakmuueckoe 3anamue

BrlIsiBIIeHHE M OMMCaHUE MMPU3HAKOB CXOJICTBA 3apOJBILIEH YEIOBEKa U APYTHX MO3BO-
HOYHBIX KaK JJ0Ka3aTeJIbCTBO UX 3BOJIIOLIMOHHOIO POJCTBA.
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Camocmosamenvnana padboma: MoArOTOBUTH JOKIIAbI, COOOIICHNUS, TPE3CHTAIINH.
3. OCHOBbBI TEHETHUKU U CEJIEKIIUUA

OCHOBBI yUY€HHUS O HACJIEACTBEHHOCTH U U3MEHYMBOCTH. | '€HETHKAa — HayKa O 3aKOHO-
MEPHOCTSIX HACJIEACTBEHHOCTH M M3MEHYMBOCTH OpraHu3MoB. I'. MeHjaenb — OCHOBOIIO-
JIOKHUK T€HETUKU. [ 'eHeTHYecKass TEpMUHOJIOTUSL U CUMBOJIHKA.

3aKkoHBI TeHETHKHU, ycTaHOBIeHHBIE . Menaenem. MoHOruOpUIHOE U TUTHOPHUIHOE
CKpeluBaHue XpOMOCOMHAsl TEOpHsSl HACIEICTBEHHOCTU. ['eHeTwMka moJyia. 3HAa4YeHUE
TCHETHUKH JIJIA CeNIeKIIMU M MeauIuHbl. HacnencTBennbie 00J1€3HM YeoBeKa, UX MPUYUHBI U
npoduIaKkTUKa.

3aKkOHOMEpPHOCTH M3MEeH4YMBOCTH. HaciencTBeHHas, WM FeHOTUIINYECKasi, U3MEHYU-
BOCTh. MoauduKamonHas, Wil HEHACICJICTBEHHAs, M3MEHUMBOCTh. [ €HETHKA YeIOBEKa.
I'enetnka u menuuuHa. MartepuaabHbIE OCHOBBI HACIEICTBEHHOCTH M M3MEHUYMBOCTHU. ['e-
HETHKA U BOJIIOIMOHHAS Teopus. [ eHeTuKa nomysuuii.

OCHOBBI CEJIEKIINN PACTEHUH, )KUBOTHBIX 1 MUKPOOPraHU3MOB. ['eHeTnka — TeopeTu-
yeckasi OCHOBa cenekunu. OomMaliHUBaHUE KUBOTHBIX M BhIpAIIMBAaHUE KYJIbTYPHBIX pac-
TEHHI — HadaJIbHbIC dTanbl cenekiuu. Yuenue H. M. BaBunoBa o 1ieHTpax MHOrooOpasus u
MIPOUCXOXKJICHUS KYJbTYPHBIX pacTeHui. OCHOBHBIC METOMABI CEICKIMH: THOPUAU3AIUSI U
HMCKYCCTBEHHBIH OTOOp. OCHOBHBIC JIOCTHXKEHHUSI COBPEMEHHOM CEJICKIMH KYJIbTYPHBIX
pacTEHUM, IOMAITHUX KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus, ee TOCTUXKEHUS U TIEPCIIEKTUBBI Pa3BUTHUS.

Jemoncmpayuu

MoHorubpuiHOE ¥ TUrHOPUTHOE CKPEIIUBAHUE.

[IepekpecT XpoMOCOM.

CueruieHHOE HacJIeIOBaHUE.

Mytanun.

[{enTpbl MHOTOOOpa3Usi U MPOUCXOKIEHUS KYJIbTYPHBIX PACTCHUM U JOMAITHUX KHU-
BOTHBIX.

['uGpuan3zanus.

HckyccTBeHHBIN OTOOD.

HacnencrBennsie 00JIE3HN YeJIOBEKaA.

Brnusinue ankoronausma, HApKOMaHUU, KYPEHHSI Ha HACJIECTBEHHOCTD.

Ilpakmuueckue 3anamus

CocrapieHue IPOCTEHIITNX CXeM MOHOTHOPHIHOTO M JUTHOPUIHOTO CKPEITMBAHUSI.

Pemenue reneTuuecKkux 3aaad.

AHanm3 HEHOTUIMMYECKON U3MEHYUBOCTH.

BrisiBlieHMEe MyTareHOB B OKPYKalOIIEH Cpele U KOCBEHHAsl OLIEHKa BO3MOKHOT'O HMX
BJIMSIHUSI HA OPTaHU3M.

Camocmoamenvnasn paboma: NoAroTOBUTH JOKJIAJbI, COOOIICHUS, TPE3CHTAINH,
COCTaBUTbH POJOCIOBHBIE.

4. ITIPOUCXOXKXAEHUE U PABBUTHUE )KU3HU HA 3EMJIE.
IBOJIOIMOHHOE YYEHUE

HpOI/ICXO}KIIeHI/IC M HAYaJIbHBIC OTAIllbl pa3BUTHA KHM3HH HaA 3emie. ['umnoresnl Impouc-
XO0XKACHHUA XHU3HU. HSY‘ICHI/IG OCHOBHBIX SaKOHOMCpHOCTeﬁ BO3HUKHOBCHUA, PA3BUTUA U



CYILLIECTBOBAHMS KU3HU HA 3emiie. Y CJIO)KHEHHE KUBBIX OPraHU3MOB B MPOLIECCE IBOJIIOLUU.
MHuoroo6pasue )KuBOro Mupa Ha 3emMiie U COBPEMEHHAas €ro OpraHu3allus.

HcTtopust pa3BuTHs 3BOJIONMOHHBIX uaeil. 3nauenue padot K.JIununes, JXK.b.Jlamapka
B PAa3BUTUHU HBOJIOIMOHHBIX HJIe B Ouojoruu. IBojronuoHHoe ydeHue Y. JlapsuHa.
EctecTBenHbIit 0TOOp. PONb 3BOMIOLMOHHOTO Y4YeHUST B (OPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

MukposBoionuss 1 MakposBosironusa. Konnenuusa Buaa, ero kpurepud. [lomymnsuus
— CTPYKTYpHAasl €IMHUIIA BUJIA U SBOJIOLUU. J[BHKyIIHE CHIIBI 3BOTONUU. CHHTETHYECKAS
Teopus 3BOJOIMHU. Mukpospostonus. CoBpeMeHHbIE MPEACTaBICHUS O BUI000pa30BaHUU
(C.C. YetrBepuxos, W. U. [lImaneraysen). Makpoaspomtonus. [lokazarenbcTBa 3BOTIOLUU.

[Ipuuunbl BeiMupanus BUa0B. OCHOBHBIC HAMpAaBJICHUS HBOIIOLMOHHOTO Mporpecca.
buonoruueckunii mporpecc U OMOIOTUYECKUN perpecc.

Hemoncmpayuu

Kpurepuu Buga.

CrpykTypa Nonmyisiium.

AJlanTUBHBIE 0COOCHHOCTH OPraHU3MOB, UX OTHOCUTEIbHBIN XapaKkTep.

DBOJIFOIMOHHOE APEBO PACTUTENBHOTO MUPA.

DBOJIIOLIMOHHOE JIPEBO )KMBOTHOT'O MHPA.

[IpencraBurenu peaKuX U UCYE3AOIIUX BUJIOB PACTEHUUN U KUBOTHBIX.

Ilpakmuueckue 3anamus

Omnucanue ocodeil 0oAHOro Bra Mo MOP(HOIOTUYECKOMY KPUTEPHIO.

[IpucnocobieHre OpraHu3MOB K pa3HbIM cpeaaM oOuTaHus (BOJIHOM, Ha3eMHO-
BO3AYIIIHOM, TOYBEHHOM).

AHanu3 ¥ OIIEHKA Pa3JIMYHBIX TUMOTE3 MPOUCXOKICHUS KU3HU.

Camocmoamenvnas paboma: NOArOTOBUTD JTOKJIAJIbI, COOOICHHUS, MPE3CHTAIINH .

5. IPOUCXOKJIAEHHUE YEJIOBEKA

AHTpornorese3. DBoyonus MpuMatoB. COBPEMEHHBIE TUIOTE3bl O MPOUCXOXKICHUU
yenoBeka. J/lokazaTenbcTBa pOACTBA YEIOBEKA C MIICKOMUTAIOMIMMHU >KUBOTHBIMU. OJTambl
ABOJIIOLIMM YEJIOBEKA.

Yenoseueckue pacel. POACTBO M €AMHCTBO MPOUCXOXKACHUS YesoBeueckux pac. Kpu-
THKa pacu3ma.

Hemoncmpauuu

UYepThl CXO/ICTBA U PA3INUHUs YEJIOBEKa U )KUBOTHBIX.

YepThl CXOCTBA YENOBEKA U IPUMATOB.

IIponcxoxaeHue 4yeaoBeKa.

Yenoseueckue pacsl.

Ilpakmuueckoe 3anamue

AHaJIN3 ¥ OIIEHKA PAa3JIMYHbIX TUIIOTE3 O MPOUCXOKICHUU YETOBEKA.

6. OCHOBBI OKOJIOI'NAN

DKOJIOTHSI — HayKa O B3aMMOOTHOIIIEHUSIX OPTaHU3MOB MEXy COO0M M OKpY KaroIen
cpenoi. DKojoruyeckue (PakTopbl, UX 3HAYEHHUE B JKU3HU OPraHU3MOB. DKOJIOTMYECKUE
cucteMbl. BuyoBas U nmpocTpaHCTBEHHAs CTPYKTypa 3KocucTeM. [IuieBble CBsI3U, KPyro-
BOPOT BEILLECTB U MPEBPAILLEHUE SJHEPTUU B 3KOCHCTEMAaX. MeXBUIOBbIE B3aUMOOTHOIIECHUS
B JKOCHCTEME: KOHKYpEHLUs, CHUMOWO03, XHUIIHUYECTBO, NapasuTu3M. VICKycCTBEHHBIE
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CO00I1IECTBAa — arpodKOCUCTEMBI U YPOOIKOCUCTEMBI.

buocdepa — riobanbras sxocucrema. Yuenue B.M.Bepuanckoro o 6mochepe. Posb
’KUBBIX OpraHu3MoB B 6mocepe. buomacca. KpyroBopor BakHEHIIUX OMOTEHHBIX 3JIE€MEH-
TOB (Ha IpUMepe YIiiepo/a, a30Ta u Jip.) B bnocdepe.

buocdepa u yenosek. M3menenus B 6uochepe. [locnencTBus nesaTeIbHOCTH YeTOBEKa
B OKpyKaromel cpene. Bo3melicTBrue MpoW3BOJCTBEHHON JEATEIHHOCTH HA OKPYKAIOIIYIO
cpeny B 001acTu cBoel Oyayiei npodeccuu.

DKOJIOTHS KaK TeOpeTHYECKass OCHOBA PallMOHAILHOTO MPUPOIOIOIBE30BAHUS U OXpa-
HbI npupoasl. Hoocdepa. IlpaBuna nmoeaeHus Jrojied B OKpy>Kalolled MPUPOJTHON cpejie.
bepexxHoe oTHOIEHHE K OMOJOTMYEeCKHMM OOBEKTaM (PacTeHHSM W JKUBOTHBIM M UX CO-
o0l11lecTBaM) U UX OXpaHa.

Hemoncmpayuu

DkoJyornyeckne PaKkTOphl U MX BIUSHUE HA OPTAaHU3MBI.

MeXBHUIOBBIC OTHOIIICHUS: KOHKYPEHIIHS, CAMOMO03, XUIITHAYECTBO, TTApa3uTU3M.

SpyCHOCTH PacTUTENHHOTO COOOIIECTBA.

[IuieBkle 11eTIM U ceTH B OMOIICHO3E.

DKOJIOTUYECKHUE TUPAMUBI.

Cxema 3KOCUCTEMBL.

KpyroBopot BelecTB 1 MpeBpallEHUE SJHEPTUN B IKOCUCTEME.

buocdepa.

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

Cxema arposKOCUCTEMBI.

Oco0o0 oxpansieMble PUPOJIHbIE TeppuTOopun Poccum.

Ilpakmuueckue 3anamusn

Onucanue aHTPOIOTCHHBIX M3MEHEHUH B €CTECTBEHHBIX MPHUPOIHBIX JaHAmadTax
CBOEU MECTHOCTH.

CpaBHHTENLHOE OMHCAHUE OAHOW M3 €CTECTBCHHBIX MPUPOIHBIX CHCTEM (Hampumep,
Jieca) U Kakou-HUOY b arpOAKOCUCTEMBI (HapUMep, MIIIEHUYHOTO TOJIA).

Omnucanne W MPaKTUYECKOE CO3JaHHE MCKYCCTBEHHOW KOCHUCTEMBI (ITPECHOBOJIHBIM
akBapuyM). Perienue skoornueckux 3auay.

CamocmoamenvHnas paboma: NoArOTOBUTH JOKJIAIbI, COOOIICHUSI.

7. BUOHUKA

buonrka kak 0HO W3 HampaBieHUI Ouojoruu u KubepHeTnku. PaccMoTpenue O6mo-
HUKOU OcoOeHHOCTeN Mop(}o-hU3n0IOTHUECKON OpraHU3aIii JKUBBIX OPTaHU3MOB U HX
WCTOJIB30BaHUs JJISl CO3JAHUSI COBEPIIEHHBIX TEXHUYECKUX CHUCTEM M YCTPOMCTB IO aHa-
JIOTUU C )KUBBIMUA CUCTEMaMHU.

Hemoncmpauuu

Moaenu ckiag4aTon CTPyKTYpbl, UCTIOIb3YEMOU B CTPOUTEIILCTBE.

TpyOuarble CTPYKTYpPBI B )KUBOW IPUPOJE U TEXHUKE.

AdpOJIMHAMUYECKHUE U TUAPOJMHAMUYECKUE YCTPONCTBA B )KMBOM MPUPOJIC U TEXHUKE.

Camocmoamenvnasn padoma: NOATOTOBUTH KPOCCBOP/IBI, TECTHI.

PA3JIEJI 2. XUMUS

BBEJAEHUE

11



Hay4nble METOABI TO3HAHUS BEUIECTB U XUMHUYECKUX SIBIICHUIA. Pob SKcriepuMeHTa u
TEOpUU B XUMUU. MOAETUPOBAHNE XMMHUYECKHUX IMPOLIECCOB. 3HAYEHUE XMUMHUH MPU OCBOE-
Huu  npodeccuit CIIO wu  cmemmanbHoctet  CIIO  Texnmueckoro  mpoduiis
poeCCHOHATEHOTO 00pa30BaHUSI.

1. OBIIME IMOHATUA U 3AKOHBbI XUMHUU. CTPOEHUE BEHIECTBA

1.1. OcHOBHBIE MOHATHS U 3aKOHbI XUMHH

OcHoBHbIC TOHATHS XUMHUHU. BemectBo. AtoMm. Mosekyna. XUMHUECKUNA 3JIEMEHT.
Annorponus. [IpocTeie u croxHbIe BeniecTBa. KauyecTBEHHBIM M KOJWYECTBEHHBIM COCTaB
BEIIECTB. XUMHUYECKUE 3HAKU W (Hopmyibl. OTHOCUTEIIBHBIE aTOMHAs W MOJICKYJIsIpHas
Macchl. KomndecTBo BelecTna.

OcHoBHBIE 3aKOHBI XUMHUHU. CTexuOMETpHsi. 3aKOH COXPAHEHHS MacChl BEIIECTB.
3aKOH TOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJSIPHOM CTPYKTYpbl. 3aKOH ABOTaapo U
CJIEJICTBHUS U3 HETO.

PacueTHble 3amauM Ha HAXOXJIECHUE OTHOCUTEIIBHOM MOJIEKYJSIPHOM  MAacChl,
OTpeICICHHE MACCOBOM JIOJIM XUMHUECKUX JJIEMEHTOB B CJI0KHOM BEILIECTRBE.

Jemoncmpavyuu

Mojenu aTOMOB XUMHYECKUX DJIEMEHTOB.

Mopenu MoJIeKyJl TIPOCTBIX M CIIOKHBIX BellecTB (mapoctepykHeBble U CToapTa —
bpurneo6a).

Kosutekuust mpoCThIX M CI0KHBIX BEILIECTB.

HexkoTtopsle BemiecTBa KOJIUYECTBOM 1 MOJIb.

Mopenb MOISIpHOTO 00beMa ra3oB.

Annotpornus gocdopa, KHCI0poa, 0JI0BA.

Ilpogpunvnvie u npogheccuonanvno 3nauumsvle 31eMEeHmMbl COOEPHCAHUA. ATITOTPOI-
Hble MoAudUKauu yriepoaa (anMas, rpadur), Kuciaopoaa (KUCIOpo, 030H), 0JioBa (cepoe
u 0enoe 0710B0). [ToHATHE 0 XMMHUUECKON TEXHOJIOTHUH, OMOTEXHOJOTUN 1 HAHOTEXHOJIOTHH.

Camocmoamenvnasa paooma: pelIeHrne pacueTHBIX 3aJa4 IO HaXOXJCHUE
OTHOCHUTEJIbHOM MOJIEKYJIIPHOM MAacChl, OIIPEICICHUI0 MACCOBOM JIOJM XUMHYECKHUX
3JIEMEHTOB B CJI0KHOM BEIIIECTBE.

1.2. Mepuoanyeckuii 3akod u Ilepuoanyeckas cucreMa XUMHYECKHX 3JIEMEHTOB
. A. MenejieeBa U CTpOEHUE aTOMA

ITepunoanueckuit 3akon J[.MI. MenaeneeBa. Ortkpeitie .M. MeHaeneeBbM
[Tepuonunueckoro 3akoHa. [lepuognueckuii 3akon B popmynupoBke J[. 1. Menneneena.

[Tepuonuueckass Tabnuila XUMHUYECKUX DJIEMEHTOB — TIpaduyeckoe OTOOpakeHHE
nepuoandeckoro 3akoHa. CTpPyKTypa MEpUOIWYECKOM TaOMuIbl: TepuoAbl (Majble |
OoJIbIlIKE), TPYIIHI (TJIaBHAS U TTIOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axon /I.H. Menoeneesa. ATom — CloxHas
gactuia. Aapo (IpoTOHBI M HEUTPOHBI) M 3JIEKTpoHHasi obosouka. M3oromel. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB JJIEMEHTOB MaJIbIX MEepHoJI0oB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0OUEK aTOMOB DJIEMEHTOB OOJIBIIUX TEPUOOB (MIEPEXOTHBIX DIEMEHTOB).
[Tonsatue 06 opOutansx. S-, p- u d-opOutanu. DNEKTPOHHBIE KOHPUTYpPAIIUH ATOMOB XH-
MUYECKHUX IJIEMEHTOB.

CoBpemenHnas dopmynupoBka [lepuoamueckoro 3akona. 3nadenue [lepuogmaeckoro
3akoHa W llepmognmueckon cucreMbl xumuueckux 3nmemeHToB J[. M. MenneneeBa s pas-
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BUTHS HAYKU U IOHUMAaHNs XUMUYECKON KapTUHBI MUPA.

Jemoncmpayuu

Paznuunsie gopmsl Ilepuonnyeckoit cucrembl xummuueckux siaemeHtoB .M. Men-
JieeeBa.

JuHamuueckre Tabauipl 1uig MoaenupoBanus [lepuoanueckoil cucTeMsl.

DnexTpu3anys Tell U X B3aUMOJECHCTBHUE.

Jlabopamopnuwiii onvim

MonennpoBanue noctpoeHus [lepuonnyeckoil TaOINILbI XUMUUECKUX JIEMEHTOB.

Ilpogpunvnvie u npogeccuonanvno 3nauumovle 3jiemeHmul cooeprcanus. Panno-
aKTUBHOCTbH. VICHIOJB30BaHME PaJUOAKTUBHBIX H30TOIIOB B TEXHMYECKUX MLeiAX. PeHtre-
HOBCKO€ M3JIy4YEHUE U €T0 HCIIOJIb30BaHME B TEXHUKE M MeAuUMHE. MonaennpoBaHue Kak
METOJ IPOTHO3UPOBAHUS CUTYAllUH HA IIPOU3BOJCTBE.

Camocmosamenvnaa pabdoma. MOACIUPOBAHUE KaK METOJ MPOTHO3HPOBAHUS
CUTYyalllH HA IPOU3BOJCTBE.

1.3 Ctpoenue BeuiecTBa

Nonnas xumuueckas cBsi3b. KaTnoHbl, X 00pa3oBaHUE U3 aTOMOB B PE3YyJIbTATE MPO-
1ecca OKHMCIeHUs. AHMOHBI, UX O0pa30BaHHME U3 aTOMOB B pe3yibTaTe Ipoliecca BOCCTa-
HOBJICHUS. VIOHHAs CBA3b KaK CBS3b MEXAY KaTHOHAMU M aHMOHAMH 32 CYET 3JIEKTPOCTa-
TUYECKOro nputrskeHus. Knaccudukanus MOHOB: MO COCTaBY, 3HAKY 3apsija, HaJIUYMIO
ruzipaTHOM 000s10ukH. VloHHBIE KpucTammnueckue peuieTku. CBOICTBA BEIIECTB C HOHHBIM
THIIOM KPUCTAJUIMYECKON PEIIETKH.

KoBanentHas xumuueckas cBsi3b. MexaHu3m oOpa3oBaHHUSI KOBAJIEHTHOW CBs3H (00-
MEHHBI U JIOHOPHO-aKLENTOPHBINA). DIEKTPOOTpULIATeIbHOCTh. KoBalleHTHBIE MOsipHAs U
HENoJsIpHas CBA3UM. KpaTHOCTh KOBAJEHTHOM CBS3UM. MOJEKyJSIpHbIE M aTOMHBIE KpH-
cTajuindyeckue pemerkd. CBOWCTBA BEIIECTB C MOJIEKYJSIPHBIMHU M aTOMHBIMU KPHUCTAJLIU-
YECKUMU PELIETKAMM.

Meramnuueckas cBs3b. MeTaimmmyeckass KpUCTAUIMYECKasi pEeIIeTKa U METauInYeCcKast
XuMH4ecKas cBsi3b. Ou3nueckue CBOKMCTBA METAJIIOB.

ArperaTHble COCTOSIHMSI BEIIECTB M BOJOPOAHAS CBsI3b. TBepaoe, XHUIKOE U
razoo0pas3Hoe cocTosiHus BelecTB. [lepexo/ BemecTBa U3 OAHOTO arperaTHOro COCTOSIHUS B
npyroe. BogopoaHast CBs3b.

Uucteie BemectBa U cmecu. llomsatme o cmecu BewmecTs. [ OMOreHHblE W
rereporeHHble cMecu. CoctaB cMmeceil: 00beMHasi U MaccoBasi J1I0JId KOMIIOHEHTOB CMECH,
MaccoBas J0JIsl TPUMECEH.

Jemoncmpayuu

Mopenp KpUCTAIIIMYECKON PEIIETKU XJIOPUAA HATPHS.

O0pa3ipl MUHEPAJIOB C MOHHOM KPUCTANIMYECKON PEIIETKOM: KalbIUTa, FaauTa.

Mogenu KpUCTAUIMYECKUX PEeIIeTOK «CyXOro Jbaa» (WM Hopja), aaMmasa, rpadura
(wnu xkBapia).

[Tpubopsl HA KUIKUX KPUCTAIIIAX.

Jlabopamopnuvie onvimol

[IpuroTtoBneHue cycrneH3nu KkapOoHaTa KaJblus B BOJIE.

IlIpogpunvnvie u npogheccuonanvrno 3nauumvie rjiemenmst cooeprycanus. llonsp-
HOCTb CBSI3M U INOJSAPHOCTH MOJsieKysbl. Konnencanusa. Texyuects. Bosronka. Kpucramnu-
3anua. CyOnmumarnus u aecyOonumanusa. AHOManuu (PU3MYECKHX CBOMCTB BOAbI. Kuakue
KpUCTaJUIbI.
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Camocmoamenvnan paboma: MoaenupoBaHue KPUCTAIUTMIECKUX PEIIETOK XJIOPHIA
HATpUs, CyXOro Jibfa, aaMasa, rpapura.

1.4 IncnepcHble CUCTEMBI

[lonsitue o nucnepcHoit cucreme. [lucnepcHas ¢daza W JUCIIEPCHOHHAs Cpena.
Knaccudukanus qucnepcHsix cucteM. [loHsTHE 0 KOMIOUAHBIX CUCTEMAX.

Jemoncmpayuu

OO0pa3ipl pa3IuyHBIX AUCHEPCHBIX CUCTEM: IMYJIbCUN, CYCIEH3UM, adpo30Jel, remei
Y 30JIEH.

Koaryssius.

Cunepesuc.

Oddexr Tunpans.

Jlabopamopnuie onvimaol

[IpuroroBieHue CycreH3uu KapOoHaTa KaJlbLiUsl B BOJIE.

[Tomy4yeHue 3MyabCUM MOTOPHOTO Macia.

O3HaKOMJIEHHE CO CBOMCTBAMHM TUCIIEPCHBIX CUCTEM.

Ilpogunvnvie u npogheccuonanvho 3nauumovle riemenmst cooeprcanusn. Xuakue
KpucTaJuibl. MUHEpPAJIBI U TOPHBIE MOPOBI KaK MPUPOJHBIE CMECH. DMYJIbCHU U CYCIEH3HH.
30mu (B TOM ymcIie adpo3oiun) u renu. Koarysus. Cunepesuc.

Camocmosamenvuaa padoma: MoaenupoBaHue AUCIEPCHBIX CUCTEM.

1.5. Boaa. PacTBopbl. DJIeKTPOTUTHYECKAS TUCCOHAUSA

Bopa. PactBopel. PactBopenne. Bona kak pacrBoputenb. PacTBOpUMOCTD BEILECTB.
Hacpimennbie, HEHACHIIIEHHBIE, MEPECHIINIEHHBIE PACTBOPHI. 3aBUCHUMOCTh PACTBOPHUMOCTH
ra3oB, JKUJIKOCTEH U TBEPBIX BEIIECTB OT Pa3INYHBIX (DAKTOPOB.

MaccoBas 10Jis1 paCTBOPEHHOTO BEIIECTBA.

DIIEKTPOIUTAYECKAS JIACCOLMALINS. DJIEKTPOIUTHI u HEDJICKTPOUTHI.
DIIEKTPOIUTHYECKAS AuccolManus. MeXaHu3Mbl 3JIEKTPOJUTHYECKON AUCCOLMALAN IS
BEHIECTB €  pPa3JIMYHbIMU  TUINAMM  XMMHYECKOM  CBs3W. [ WapatupoBaHHbIE U
HETUJpaTUPOBaHHbIE HMOHBL. CTENEHb 3JIEKTPOIUTHYECKOW auccounanuu. CuUbHBIE U
ciabbie AMEeKTPOIUTh. OCHOBHBIE TOJOXKEHUS TEOPHH JJICKTPOIUTHUECKOU JTHCCOIUAIUY.
KucnoTel, 0CHOBaHMS U COJIA KaK 3JIEKTPOJIUTHL.

Jlemoncmpavyuu

PacTBOoprMOCTB BEHIECTB B BOJIE.

CobOupanne razoB METOJIOM BBITECHEHHUS BO/IBI.

PacTBOpeHue B Bojie CEpHOM KUCIIOTHI U COJIEM aMMOHMUS.

OO6pa3upl KpUCTALIOTHAPATOB.

N3roroBieHne rurcoBOy MOBSI3KH.

HcnpiTanne pacTBOPOB 3JEKTPOJMTOB U HEIJICKTPOIUTOB HA MPEAMET TUCCOIUALINY.

3aBUCUMOCTh CTEIEHU JICKTPOJIUTUUECKONU JUCCOLMALMN YKCYCHOM KHCIIOTHI OT pas-
OaBJIeHUS pacTBOpa.

JIBMK€eHHE OKPAIICHHBIX HOHOB B 3JICKTPUUECKOM IOJIE.

[IpUroroBIiIeHNE KECTKON BOJIBI U YCTPAHEHHUE €€ KECTKOCTHU.

HNoHuTsl.

OOpa3ipl MUHEPAJIbHBIX BOJ PAa3JIMYHOTO HA3HAYEHUS.

Ilpakmuueckoe 3anamue

[IpuroroBnenune pacTBopa 3aJaHHONW KOHIEHTPALIH.
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Ilpogunvnuvie u npogheccuonanvno 3unauumvie rnemenmst cooeprcanus. Pac-
TBOpPEHHE KakK (PU3UKO-XUMHUYECKUW Tporiecc. TeroBbie 3(P¢eKThl mpu PacTBOPCHUHU.
Kpucranmnoruapatsl. Pemenue 3agay Ha MaccoBYIO JIOJIF0 PacTBOPEHHOTO BemiecTBa. [Ipu-
MEHEHHE BOJBI B TEXHHUYECKHUX IEeMsix. KECTKOCTh BOJBI M CIOCOOBI €€ yCTpaHeHus. Mu-
HepaJbHBIC BOJBI.

Camocmoamenvnasn padoma: NpUroTOBICHUE PAaCTBOPOB 33JaHHON KOHIICHTpPALIUU

2. OPTAHUYECKASA XUMUSA

2.1 OcHOBHbIE TOHSTHSI OPraHUYecKO XMMHH ¥ TeOpPHUSl CTPOEHUs

OPraHUuYeCcKHX COeUHEHU I

[Ipenmer opranndeckor Xxumuu. 1IpupoiHbIE, NCKYCCTBEHHBIE U CHHTETHYECKHE Opra-
HUYeckue BellecTBa. CpaBHEHUE OPTaHUYECKUX BEIIECTB C HEOPTaHUUYECKUMH.

BaneHTHOCTh. XMMHYECKOE CTPOCHUE KaK MOPAIOK COCAUHECHUSI aTOMOB B MOJIEKYJIBI
10 BaJIEHTHOCTH.

Teopust crTpoeHms opraHndeckux coenuHenud A. M. byrnepoBa. OCHOBHBIE
MOJIOKEHUSI TEOPUU XUMHUECKOTO CTpoeHus. 3omepust U nzoMepbl. XuMmudeckue GopmyJibl
Y MOJIEJIM MOJIEKYJI B OPraHUYECKOU XUMUMU.

Knaccudukanus opranuueckux BemiecTB. Kiaccudukaimsi BElIECTB MO CTPOCHUIO
YIIAEPOJHOTO CKeJleTa U HAIMYUI0 (GYyHKIHMOHAIBHBIX rpyrmi. ['omonoru u romosnorus. Ha-
yaia HomeHkiatypsl [lUPAC.

Knaccudukanus peakiuii B oprannueckod xumun. Peakiuu npucoeauHeHus (Tuapu-
pOBaHUsI, TAJIOTEHUPOBAHUS, TUAPOTaJOrCHUPOBAHUS, THApATaliK). Peakiuu oTieruieHus
(merumpupoBaHus, JETUIPOTATIOTCHUPOBAHUA, Jeruaparanuu). Peakuuu 3aMeleHus.
Peakiun nzomepuszanuu.

Hemoncmpauuu

Mojenu MOJIEKYI TOMOJIOTOB U H30MEPOB OPTaHUYECKUX COEIUHECHUM.

KauectBeHHOEe 0OHapyXeHHE YIJepoAa, BOJOpoAa M XJopa B  MOJEKYJax
OPTraHUYECKUX COCTUHECHUN.

Jlabopamopnuwiii onvim

N3rorosnenne Moaenen MOJIEKYJ OPraHUYECKUX BEILECTB.

IlIpogpunvusvie u npogpeccuonanvro 3Hauumwle 31emenmol cooeprcanus. Ilonstue o
cyOcTpaTe M peareHre. Peakiuu OKHMCIIEHHWS W BOCCTAHOBJICHUS OPTaHUYECKUX BEIICCTB.
CpaBHeHne knaccU(pUKAIMKA COCTUHEHUN U KIIaCCU(PUKAIUNA PEAKIM B HEOPTAaHUYECKON U
OPraHUYECKON XUMUHU.

Camocmoamenvhana padboma: NPOBEICHUE PEAKIUA OKUCICHUS-BOCCTAHOBJICHUS C
MPOAYKTaMU MUTAHUS.

2.2 Y1J1eBOA0pPO/bI U UX MPUPOAHbIE HCTOYHUKH

AJkaHbl. AJIKaHbI: TOMOJIOTHYECKUH Psijl, ©30MEPHUS U HOMEHKJIATypa ajJKaHOB. XHUMH-
YecKHUe CBOMCTBA allkaHOB (MeTaHa, ATaHa): TOpPEHHE, 3aMElICHHE, Pa3IoKEeHHUE, NErHIpH-
poBanue. [IpuMmeHeHue aikaHOB HaA OCHOBE CBOICTB.

AJKeHbI. DTUJIEH, €r0 MOJy4YeHUE (IeTUIpUPOBAHMUEM ATaHA, JEMOIUMEPU3AIUEN MO-
ausTUNIEHa). ['OMONoruyeckuil psii, M30MEpHsi, HOMEHKJIATypa alKEHOB. XUMHUUYECKHUE
CBOMCTBa 3TWJICHA: FOPEHHE, KaueCTBEHHBIC peakiuu (oOeciBeurBaHUEe OpPOMHON BOJABI U
pacTBOpa NEepMaHraHata Kajus), ruapartanus, noaumepusauus. llpumeHeHue sTuineHa Ha
OCHOBE CBOWCTB.
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Jluenbl u kayuyku. [ToHsATHE O THEHAX KaK YriIeBOJ0POJIax ¢ JBYMs ABOMHBIMU CBS3sI-
mu. CompspKeHHBIE AUEHBI. XWUMHYECKHE CBOWCTBa OyTragueHa-1,3 u wm3ompena: obecliBe-
yuBaHWe OPOMHOM BOABI M TOJIMMEpHU3aNMs B Kaydyku. HaTypalbHbIF U CHHTETHYECKUE
Kayuyku. Pezuna.

Anxunbl. AuetuneH. XUMUYECKHE CBOWCTBA alleTWIIEHA: FOpeHue, 00eclBEUHBaHUE
OpOMHOI1 BOJIbI, MPUCOEAMHEHUHN XJIOPOBOAOPOIa U ruapaTanus. [I[pumenenue aneruieHa Ha
OCHOBE CBOMCTB. MeKKi1accoBasi U30MepHUs C ajJKaJIuEeHAMHU.

Apensbl. benzon. Xumuueckue cBoicTBa O€H30J1a: TOpEHUE, peaKIuu 3aMeleHus (ra-
JIOTeHUpOBaHue, HUTpoBaHue). [IpumeHenne 6eH3051a Ha OCHOBE CBOMCTB.

[IpupoHbie UCTOUHUKH YTIEBOAOPOAOB. [IprpoaHbIi ra3: cocTaB, MPUMEHEHHUE B Ka-
YECTBE TOILINBA.

Hedts. Coctas u nepepadbotka nedtu. [leperonka nedpru. Hedrenpomaykrer.

Hemoncmpayuu

['openue MeTaHa, 3TUIEHA, alleTUIICHA.

OTHolIeHHE MeTaHa, 3TUJICHA, aleTWIeHa M OeH30Jla K pacTBOopaM IepMaHraHaTa
KaJiug 1 OpOMHOM BOJIE.

[lonyyeHnue sTuieHa peakuued AerujapaTaly 3TaHOJa, aleTUIeHAa — THIPOJIU30M
KapOu1a KabITusl.

PaznoxxeHnue kayuyyka Nnpu HArpeBaHWM, UCIBITAHUE MPOAYKTOB PA3JIOKEHUS Ha He-
IIPEAEIIBHOCTb.

Komneknus o6pasino HehTn u HedrenpoaykroB. Komnekuusa «KameHHBINH yroias u
IIPOYKLHS KOKCOXUMHUYECKOTO MPOU3BOJCTBAY.

Jlabopamopnwie onvimuol

O3HakoMIIEHHE C KOJUIEKIIMENH 00pa3lioB HEPTH U MPOAYKTOB €€ MepepadbOTKH.

O3HaKOMIIEHHE C KOJUIEKIIMEN KaydyKOB M 00pa3laMu U31eTUi U3 PE3UHBI.

Ilpogpunvnvie u npogheccuonanvno 3nauumsie riemenmst cooeprycanus. 1lpasuno
B. B. MapkoBHukoBa. Krmaccupukauuss v HazHaueHue KayuykoB. Kraccudukamus u
Ha3HauYeHHE pe3uH. ByakaHuzanus kaydyka.

[Tonyuenue anetTwieHa MUPOJIU30M MeTaHa M KapOWIHBIM criocobom. Peakius mo-
JUMEpU3ald BUHWIXJIOpUAA. [loMMBUHMIXJIOpUI W €ro npuMEHeHue. Tpumepuzanus
areTuiieHa B O€H30.1.

[Tonsitue 00  okcTpakiuu. BoccraHoBineHue  HUTpoOEH307a B AHWJIUH.
I'omonornueckuit psa apeHos. Toisryon. Hurposanue tomyona. Tporwit.

OcHOBHBIEC HAMPABIICHUS MPOMBIIIJICHHON MTepepabOTKU MPUPOTHOTO Ta3a.

[TonyTHbIN HEDTAHOM Ta3, €To IepepadoTKa.

[Iporecchl MpOMBITITIEHHON TepepaboTku HePTH: KpeKUHT, pudopMuHT. OKTaHOBOE
YK1CJI0 OEH3WHOB U LIETAHOBOE YMCJIO TU3EJIbHOTO TOIIMBA.

Kokcoxumuueckoe mporu3BOACTBO U €r0 MPOTYKIIHSL.

Camocmosamenvnasn padoma: NpoBeeHNE KAYECTBEHHBIX PEAKIIMi Ha HEeTIpeeIbHbIE
YTII€BOJOPO/BI.

2.3 Kucjaopoacoaep:kaniue opranndeckue coelMHeHu st

Crouptel. [lomydyeHue sTaHOna OpOXEHUEM TIIOKO3BI W TUIpaTaleidl dTUJIeHA.
['unpoxkcunpHas Tpynmna kKak (QyHKIMoHanbHas. [loHATHE O mpeneabHBIX OJHOATOMHBIX
cnupTax. XMUMHUYECKHE CBOMCTBAa 93TaHONA: B3aMMOJCHCTBHE C HaTpueM, OOpa3oBaHUE
MPOCTBIX M CJOXKHBIX 3(QUPOB, OKHCICHHE B anmbierun. [IpuMeHeHne 3TaHOJa HA OCHOBE
CBOMCTB. AJIKOTOJIM3M, €0 MOCJIEICTBHSI Il OpraHU3Ma YeJI0BEeKa U IPEeIyIPeKICHUE.
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I'munepuH kak mpecTaBUTENh MHOTOATOMHBIX CIUPTOB. KauecTBeHHasl peakius Ha
MHOroaTOMHbI€ cIUpPThL. [I[pruMeHeHue ruiepuHa.

®enon. OPu3znyeckue U XMMUYECKUE CBOWCTBA (heHoNa. B3anMHoe BIUSHUE aTOMOB B
MOJIEKyJIe ()eHOJIa: B3aUMOJCHCTBHE C TUAPOKCHUAOM HATPUS M a30THOW kucioTtou. [Ipu-
MeHeHue (heHos1a Ha OCHOBE CBOMCTB.

Anpaerunpl. [lonartue o6 anpaerugax. AJbIeruiHas rpymmna kak (yHKIHOHAIbHAS.
@opMalbAETU/I U €TO CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOIIYIO KUCIIOTY, BOCCTAHOBIICHUE
B COOTBETCTBYIOIIMI crupt. lloilydyeHue anbAeruyioB OKHUCIEHHEM COOTBETCTBYIOIIUX
cnupToB. [IpuMenenue popmanbaerua Ha OCHOBE €ro CBOMCTB.

Kap6onossie kucinotsl. [lonsitue o xkapOOHOBBIX KucioTax. KapOokcuiabHas rpymnmna
Kak (yHKIHOHAJIbHAS. [ OMOJIOTMYECKUN Psi TPEACIBbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucIoT. [lomydyenne kKapOOHOBBIX KHCIOT OKHCICHHEM AJIbJIETHI0B. XUMHYECKHE CBOMCTBA
YKCYCHOUM KHCJIOTBI: OOIME CBOWCTBA ¢ MUHEPAJIBHBIMH KHUCIOTaMH U PeaKius 3Tepudu-
Kauuu. [I[puMeHeHne yKCyCHOM KHCJIOThI HA OCHOBE CBOMCTB. BrICIINE KUPHBIE KACIOTHI Ha
MIPUMEPE MATTBMUTUHOBOM U CTEAPUHOBOM.

Cnoxuble 3pupbl u xupsbl. [loayueHue cnoxHbIX 3(pUPOB peakuuen 3TepuduKanuu.
Cnoxuble 3¢upsl B npupojie, ux 3HaueHue. [IpumeHeHHe CIOXHBIX 3(PUPOB HA OCHOBE
CBONCTB.

XKupsi kak cioxubie a¢upsl. Kinaccudukaiius KupoB. XUMUYECKUE CBOMCTBA KUPOB:
TUAPOJIN3 U TUJIPUPOBAHUE KUJIKUX KUPOB. [I[pruMeHeHne )KUPOB Ha OCHOBE CBOMCTB. MbLia.

VYrineBoapl. YrieBoabl, WX Kiaccuukanus: MoHocaxapuabl (TIoko3a, (GpykrTosa),
JUcaxapusl (caxapo3a) U moJiucaxapu bl (Kpaxmall U IeJUTI0103a).

['mrox03a — BeIIecTBO ¢ IBOMCTBEHHOM (QYHKIIUEH — albJETHI0CIUPT. XUMUYECKUE
CBOMCTBA TJIFOKO3bI: OKUCJIEHHE B IIIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHUE B COPOUT, CIIUP-
TOBOE OposkeHue. [IpumeHnenne riroKo3bl Ha OCHOBE CBOMCTB.

3HayeHHWE YIJIEBOJOB B JKMBOW MPUPOJE W JKU3HMU 4enoBeka. [loHatne o peakumsx
MMOJMKOHJCHCAIIMM W TUAPOJM3a Ha TMPUMEPE B3aMMONPEBPALICHUM: TJIOKO3a -O-
MO CaXapua.

Hemoncmpauuu

OxkucieHue crnupTa B albJIeru/.

KauecTBeHHbIE pEAKIIMM HA MHOTOATOMHBIE CITUPTBHI.

PactBopumoCTh (eHoIa B BOJIEe TIpU OOBIYHOM TeMIepaType U HarpeBaHUU.

KauectBennsle peakiuu Ha (EHOM.

Peakrust cepeOpsiHOTO 3epKaiia ajabJAeTUI0B U TIIOKO3BI.

Oxucnenue anbAEruI0B U TIIIOKO3bl B KUCIOTY C momoipio ruapokcuaa meau (II).

KauectBennas peakius Ha kpaxmait. Koutekius 2(hpupHBIX Mace.

Jlabopamopnvie onvimol

PacTBopeHue riuIeprHa B BoJIe U B3auMoieicTBre ¢ ruapokcuaom meau (11).

CBoiicTBa YKCYCHOM KUCJIOTBI, OOIIME CO CBOMCTBAMH MUHEPAIbHBIX KUCIIOT.

Jloka3aTenbCTBO HEMPENEIBHOIO XapaKTepa )KUAKOTO KUPa.

B3aumMoelicTBIE IIFOKO3BI M caxapo3bl ¢ Tuapokcuaom meau (11).

KauecTBeHHas peakuust Ha Kpaxmad.

Ilpoghunvhnvie u npogheccuonanvro 3Havumble 3J1eMEHMbL COOEPIHCAHUAL.

MeTuiioBblii CHUPT M €ro HUCIOJb30BaHME B KAYECTBE XUMHUUYECKOTO ChIPbS.
TokcuyHOCTH MeETaHOJIa W TIpaBWJa TEXHUKHA OE€30MacHOCTH TpH paboTe C HUM.
OTUIICHTJIMKOJIb U €ro MpUMeHeHUEe. TOKCHYHOCTh 3TUIICHIJUKOJS M MpaBWia TEXHUKHU
0€30MacHOCTH MPH pabOTE C HUM.
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[Tony4yenue dheHoma U3 MPOAYKTOB KOKCOXMMHYECKOTO MPOU3BOJICTBA U U3 OEH307a.

[Tomukonaencanust hopmanpaeruaa ¢ Gperosom B GheHonoGopManbIETUIHYIO CMOITY.
Aneranpaerua. [Ionstue o keToHax Ha mpuMepe aneToHa. [ [puMeHeHne aneToHa B TEXHUKE
Y IPOMBIILICHHOCTH.

MHuoroo6pa3ue KapOOHOBBIX KHCJIOT (LIABEJIEBOM KHUCIOTHI KaK JIBYyXOCHOBHOM,
aAKpUJIOBOM KHUCJIOTHI KaK HeMpeaeabHON, OCH30MHONM KUCIOTHI KaK apOMaTHYeCKOM ).

[1nenkooOpasyromue Maciaa. 3aMeHa KUPOB B TEXHUKE HEMUIIEBLIM chipbeM. CHHTE-
TUYECKHE MOIOIINE CPENICTBA.

MosnoyHokucnoe OpoxeHue TioKo3bl. Kuciomonounsie TpoaykThl. CuiiocoBaHue
kopMoB. HutpoBanue nemntonossl. [Iupokcunus.

Camocmoamenvnasa padoma: N0Ka3aTEIbLCTBO HEMPENCIBHOTO XapakTepa KUIKOTO
xupa. KauecTBeHHast peakuus Ha Kpaxmad.

2.4 A3oTcoaep:kaiue opranudeckue coequHenus. Iloammepsol

Awmunsbl. [Tonarue o0 amuHax. AnudaTuueckue aMuHbl, UX KjIacCU(UKaIs U HOMEH-
KJIaTypa. AHUJIMH KaK OpraHudeckoe ocHoBaHue. lloiiydeHune aHWiMHa U3 HUTPOOEH3OJIA.
[IpuMeHeHre aHuIMHA HA OCHOBE CBOMCTB.

AMUHOKUCIOTBL. ~ AMHMHOKUCIOTBI ~ Kak  am@oTepHble  TU(YHKIUOHAIBHBIC
OpraHUYeCKUE COCAUHEHUS. XHMMHUYECKHE CBOMCTBA AMHUHOKHCIIOT: B3aUMOJEHCTBHUE C
IeJI0YaMH, KUCIOTAMH U IPYT C ApYroM (peakuus MoJIuKoHeHcaun). [lentuaHas cBs3p u
noyinentuabl. [I[puMeHeHrne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

benku. IlepBuuHas, BTOpWYHAs, TPETUYHAs CTPYKTYypbl OeiakoB. XHMHUYECKHE
CBOICTBa OEJIKOB: TOpEHHUE, NeHaTypalus, THJIPOJiN3, LBETHbIE peakiuu. buonornyeckue
(GbyHKUIHMH OEIKOB.

[Tonmumepsl. benku u nonucaxapuibl Kak OMONOJIMMEPHI.

[ImacTmaccel. [lonyuenune OJIMMEPOB peakuuen MOJIMMEPU3ALUN 151
MOJIMKOHJIEHCALIMK. TepMOIIacCTUYHbIE U TEPMOpPEAKTUBHBIE M1acTMacchl. [IpencraBurenu
JIacTMacc.

Bonokna, ux knaccudukauus. [lonyuyenue BojgokoH. OTnenbHbIe MPEACTABUTEIN XU-
MHYECKHX BOJIOKOH.

Jemoncmpayuu

B3anmopaeiicTBe aMMHuaka U aHWINHA C COJITHOM KHUCIIOTOM.

Peakuust anuamHa ¢ OpOMHOM BOJIOM.

JlokazaTenbCcTBO HAMMYMS (PYHKIIMOHAIBHBIX TPYII B pAaCTBOPAaX aMUHOKHUCIIOT.

PacTBopenue u ocaxeHue O0eIKoB.

[{BeTHBIE peakiuu OEIKOB.

['openue nTuubero nepa v MepCTsIHON HUTH.

Jlabopamopnvie onvimoi

PactBopenue 6e1KoB B BOJIEC.

OOnHapy:xeHue 0eJIKOB B MOJIOKE U MSICHOM OYJIbOHE.

Jlenatypanus pactBopa Oejka KypHHOIo siilla CIIUPTOM, PACTBOPAMHU COJIEH TSHKEIbIX
METaJUIOB U MIPU HArPEBAHUH.

Ilpakmuueckue 3auamus

Pemenne  sSKCHEepUMEHTAIbHBIX  3alad Ha  WACHTU(UKAIMIO  OPraHUYEeCKHX
COCIMHEHUH.

Pacno3naBaHue miacTMacc U BOJIOKOH.

Ilpogpunvnvie u npogheccuonanvno 3nauumvie INEMEHMbL COOEPHCAHUA. AMU-

18



HOKAIIpOHOBas KucioTa. KanpoH Kak MpeacTaBUTENb MOJUAMUIHBIX BOJIOKOH. Mcmonb3o-
BaHHE TUAPOJIN3a OCIKOB B MPOMBIIUICHHOCTH. [[oMUBUHIIXIIOpH, TOUTETPA(TOPITUIICH
(tredon). denomopopmanpaeruaabie miaactTMaccel. Lemmynounn. [IpombinieHHoe mpous-
BOJICTBO XUMHYECKHUX BOJIOKOH.

Camocmoamenvnaa padoma: penicHUE SKCIEPUMEHTAIBHBIX 33]]a4 HA OOHApyKEHUE
OpraHUYECKUX COCTUHEHUMN.

3. OBLIAA U HEOPTAHUYECKASA XUMUSA

3.1 XuMuyeckue peakmumn

Knaccudukanms xXuMudeckux peakiuid. Peaknmwm coemuHEHUWs, pa3jioKeHus, 3a-
Mmenienus, oomeHa. Kartamutudeckue peakiuu. OOpaTUMble U HEOOpAaTUMBIE PEAKIIHH.
['oMOreHHbIE U TeTEPOreHHbIE PEAKIHUUA. DK30TEPMUUYECKUE U IHIOTEPMUUYECKUE PEAKLIUH.
TeruoBo#t 3¢(HeKT XUMHUYECKUX peakuuid. TepMOXUMUYECKHE YPaBHEHUS.

OKMCIUTENBPHO-BOCCTAHOBUTENIbHBIE peakiuun. CreneHb OkuciaeHus. OKHCIHUTENb U
BOCCTaHOBJIEHHE. BoccTaHOBUTENL M OKHCIEHHE. METoJ| 3JeKTPOHHOro OanaHca Uil CO-
CTaBJICHUS YPABHEHNN OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

CKOpoCTh XUMHYECKHMX peakuuid. lIoHATHE O CKOpOCTM XUMHYECKUX pPEaKLUu.
3aBUCHUMOCTh CKOPOCTH XHMHUYECKUX PEaKUUi OT pa3iuyuHbIX (AKTOPOB: MPUPOIbI
pearupyronmx BEIIECTB, UX KOHIIEHTPALUU, TEMIIEPATyphl, [IOBEPXHOCTU COIPUKOCHOBEHUS
Y UCIIOJIb30BaHUs KaTaanu3aTopoB.

OOpaTUMOCTh XUMHUECKUX peakiuil. OOpaTuMble 1 HEOOpaTUMBbIE peakluu. XUMU4Ie-
CKOE PaBHOBECHE U CIIOCOOBI €r0 CMEILIEHUSI.

Hemoncmpauuu

[Tpumepsl HEOOPATUMBIX PEAKLM, UAYIIUX C 00pa30BaHUEM OCAJIKa, ra3a Wi BOABI.

3aBHUCHUMOCTb CKOPOCTH PEAKLIMU OT NMPUPOBI PEATUPYIOIINX BELIECTB.

B3auMopeiicTBue pacTBOPOB CEPHOM KHUCIOTHI C pacTBOpaMU THOCYJIb(aTa HaTpus
Pa3JIMYHON KOHIIEHTPALMU U TEMIIEPATYPHI.

Mopenp KUISIEro CIosl.

3aBUCUMOCTh CKOPOCTH XMMHYECKON pEaKIMu OT IPHUCYTCTBHS KaTaau3aTropa Ha
IIPUMEpPE Pa3JIOKEHUs IIEPOKCUIA BOAOPOAA C IOMOIIBIO JUOKCHIA MAPTaHIIA U KaTajasbl.

Monaens arekTpoau3sepa.

Mopenb 3JIeKTpOIM3HON BaHHBI [ ITOJIYYEHUs AIIFOMUHMS.

Mopenb KOJOHHBI CHHTE3a aMMHUAKA.

Jlabopamopnuvie onvimoi

Peaknust 3aMelieHns MeIuy Keae30M B paCTBOPE MEAHOTO KyIlopoca.

Peakiuu, naymiye ¢ o0pazoBaHUEM OcCaliKa, ra3a Ui BOAbIL.

3aBUCHUMOCTh CKOPOCTH B3aMMOJIEHCTBHUS COJSTHOM KHCIIOTHI C METAUIAMH OT UX IPH-
POJBL.

3aBUCUMOCTh CKOPOCTH B3aMMOJECHCTBHUS IIMHKA C COJITHOM KHUCIIOTOW OT €€ KOHIICH-
TpaLHH.

3aBUCUMOCTH CKOpOCTH B3aumojercTBus okcuaa meau (II) ¢ cepHoil kucimoToi OT
TeMIEepaTyphl.

Ilpogpunvnvie u npogpeccuonanvhno 3nauumovie rnemenmol cooeprcanus. Ilonsarue
00 53JeKTposiu3e. DJNEKTPOJIU3 PACIUIaBOB. DJEKTPOJIU3 PACTBOPOB. DIIEKTPOIUTHUECKOE
[IOIy4YeHHe amomuHud. [IpakTMdyeckoe npUMEHEHHME DJIeKTponu3a. [ ajbBaHOIIACTHKA.
["anpBanocTerusi. PapuHupoBanue BETHBIX METAJIIOB.
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Karanu3. ['omorennsie u rereporennsle karanu3aTopsl. [Ipomoropel. Katanutnueckue
snbl. UTHTHOUTOPEI.

[Ipon3BoACTBO aMMHaKa: ChIPbE, anlapaTypa, Hay4YHbIE TPUHLIATIBL.

Camocmosamenvnaa padoma: ONPENECICHUE CKOPOCTH XUMHUYECKON pEaKIUH IpU
M3MEHEHUU Pa3InYHbIX (PAKTOPOB.

3.2 Knaccudgukanusi HEOPraHu4eCKUX coeIMHEHNH U UX CBOMCTBA

Kucnotel u ux cBoictBa. KuCIOThI Kak 3JE€KTPOJIMTHI, UX KiIacCUHUKAIMSA MO pas-
JUYHBIM TpU3HaKaM. XUMUYECKUE CBOMCTBA KHUCIIOT B CBETE TEOPHUM JIIEKTPOJIUTHUECKOMN
mucconran. OCoOEHHOCTH B3aUMOJICUCTBUS KOHILIEHTPUPOBAHHOW CEpHOM W a30THOMU
KHUCJIOT ¢ MeTaymiaMu. OCHOBHBIE CIIOCOOBI TIOJTYYICHHS KUCIIOTHI.

OcHoBanus u ux cBoicTBa. OCHOBAaHMSI KaK JICKTPOJIMTHI, UX KiIacCUUKAIHS 0 pa3-
JIMYHBIM NpU3HAKaM. XUMHUYECKHE CBOMCTBA OCHOBAHUM B CBETE TEOPUHU DIICKTPOJIUTHYE-
CKOM nucconuanuu. Pa3znokeHue HepacTBOPUMBIX B BOJIe¢ OCHOBaHUI. OCHOBHBIE CHIOCOOBI
MOJy4YEHUS] OCHOBAHUM.

Comu n ux coucTBa. Conu Kak 37AeKTponuThl. Conu CpeaHue, KUCIbIE U OCHOBHBIE.
XUMUYECKUE CBOMCTBA COJIEH B CBETE TEOPHUU DIIECKTPOJUTHUECKOU qucconuanuu. CrocoObl
MOJIy4YE€HUs COJIEU.

['maponus cosen.

Oxkcunpl um ux cBoictBa. CosieoOpasyrolme U HEcoJIeoOpa3ylolue OKCHUJIBI.
OcHoBHBIE, aM(OTEpHbIE M KHUCJIOTHBIE OKCHbL. 3aBUCHMOCTh XapakTepa OKCHUIa OT
CTENIEHU OKHUCJICHUS oOO0Opa3ylollero ero Metaa. XUMHYECKHE CBONCTBA OKCHIIOB.
[Tomy4yeHnune OkCHUIOB.

Hemoncmpauuu

B3auMmopericTBre a30THOM M KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOT ¢ METAJUIaMHU.

["openue dpocdopa u pacTBOpeHrEe MPOYKTa TOPEHUS B BOJIE.

[Tonyuenue u cBoiicTBa aM(OTEPHOTO THAPOKCHUIA.

HeoGpaTumblii ruapoan3 kapouaa KaabIys.

OO6paTuUMBbI TUAPOIU3 COJIEH PA3IMYHOTO THUIIA.

Jlabopamopnvie onvimal

HcnbiTanne pacTBOPOB KUCIOT UHANKATOPAMH.

B3aumonencTBre METAIIIIOB ¢ KUCIIOTaMM.

B3anmogeiicTBre KMCIOT C OKCHIaMHU METAJLJIOB.

B3auMopaencTBre KACIOT ¢ OCHOBAaHUSIMU.

B3auMoaencTBre KUCIOT € COJISIMMU.

HcnpiTanne pacTBOPOB MIETOYEN HHAUKATOPAMMU.

B3aumopeiicTBue mieno4uel ¢ COJISIMU.

PaznoxxeHue HepacCTBOPUMBIX OCHOBaHUH.

B3aunmopelicTBue cojied ¢ MeTajlIlaMHU.

BzaumopencTeue cosen Apyr ¢ APYrom.

I'maposns cosen pa3auyHOro TUIA.

Ilpoghunvnvie u npogheccuonanvno 3nauumvie rnemenmal cooeprcanus. [lpasuna
paz0aBiieHUsT CEepHOW KHUCIOTHL. lcmosib30BaHME CEpHOM KHUCIOTHI B MPOMBIIIICHHOCTH.
Enkue menoyu, ux UCHOJIb30BaHKUE B IPOMBIILICHHOCTH. ["alieHas v HeraiieHast U3BeCThb, UX
MIPUMEHEHUE B CTPOUTENBLCTBE. ['Ulic u anedactp, rurncoBaHue.

[Tonstue o pH pactBopa. Kucnornas, menoynas, HeMTpajabHas cpelia paCTBOPOB.

Camocmosamenvnaa  paboma:  WCIBITAHUE  PACTBOPOB  KHUCJIOT,  IIEJIOYEH
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WHJIMKATOpamu U onpenesienue pH pactsopa.

3.3 MeTaiiibl 1 HEMETAJLJIbI

Mertannbsl. OcOOEHHOCTH CTPOCHHSI aTOMOB U KpUCTAIIOB. DU3NYECKUE CBOMCTBA Me-
tayuioB. Krnaccudukanus MeTayuioB MO pa3idyHbIM IMpU3HAKaM. XUMHUYECKHUE CBOMCTBA
METAIJIOB. DJIEKTPOXUMHUUYECKUH P HAMIPSKEHUN METAINIOB. MeTaImmoTeEpMus.

O61mue cnocoOs! nomydeHus: MetauioB. [louarue o Mmertamnypruu. [lupomeramtyprus,
TUAPOMETAILTYPTHUS U 3JIeKTpoMeTautyprusi. CIUiaBbl YEPHBIE U [IBETHBIC.

Hemeramibl. OcoOeHHOCTH CTpoeHus atomMoB. HemeTamnbl — MpocCThie BEIIECTBA.
3aBUCHUMOCTh CBOWCTB TaJIOTEHOB OT HX TMOJIOKEHUS B MEPHUOJAYECKON CHCTEME.
OkucauTeabHbIE M BOCCTAHOBUTEIIbHBIE CBOMCTBA HEMETAUIOB B 3aBUCHUMOCTH OT UX
MOJIOKEHHUSI B PALY AIEKTPOOTPULIATEIBHOCTH.

Hemoncmpayuu

Komnexkuus Meranios.

B3aumojieiicTBUEe METANIOB ¢ HeMeTa/laMHu (Kejie3a, IMHKA U aJlOMUHUS C CEepoH,
AIIOMUHUA C HOJ0M, CYpbMBI C XJIOPOM, TOPEHUE KeJie3a B XJI0peE).

['openne meTamios.

AJIFOMUHOTEPMHUSI.

Komneknus nemeramios. ['openue nemeramioB (cepsl, pochopa, yris). BeirecHenue
MEHEEe aKTHBHBIX TAJIOT€HOB U3 PACTBOPOB UX COJIeH 00Jiee aKTUBHBIMU T'aJIOT€HAMH.

Mogenbs pOMBILIIEHHOW YCTAHOBKHM ISl IIPOU3BOJCTBA CEPHOU KUCIOTBHL. Monens
neyn s o0kura u3BecTHsKA. KoJuleKIuu NpoayKIUil CUIMKATHOW MPOMBIIUIEHHOCTH
(crexna, papdopa, pasiHca, IIeMEHTa pa3IMYHBIX MAPOK U Ap.).

Jlabopamopnwie onvimot

3akaJika ¥ OTIIYCK CTaJH.

O3HaKOMIIEHHE CO CTPYKTYpPaMH CEpOro U Oeyoro 4yryHa.

PacnioznaBanue pyz xenesa.

Ilpakmuueckue 3anamusn

[Tony4yenue, cobupanue U pacio3HaBaHHUE ra3oB.

PemieHune skcriepuMeHTaNbHBIX 33/1a4.

IlIpogpunvnvie u npogheccuonanvno 3nauumole 3nemenmol cooeprcanus. Kopposus
METAJJIOB: XUMHYECKass M JJIEKTPOXUMHUYECKass. 3aBUCHUMOCTb CKOPOCTH KOPpPO3UH OT
YCIOBHM OKpyXKaromiei cpenbl. Knaccudukaiuss KOppo3uud METAUIOB 1O  Pa3IMYHbIM
npu3Hakam. CriocoObl 3aUThl METAJUIOB OT KOPPO3HHU.

[Ipon3BOACTBO Uyr'yHA U CTAJIH.

[Tomyyenne HemeTamioB (PaKIMOHHOW TEPErOHKOW IKUIAKOTO BO3AyXa U
AIEKTPOJIM30M PACTBOPOB WJIM PACIIIIABOB AJIEKTPOJIUTOB.

CuiMkaTHast HpOMBIIUIEHHOCTh. [IpOM3BOICTBO CEPHON KUCIIOTHI.

Camocmoamenvnasa paboma: W3y4eHUE 3aBUICUMOCTH CKOPOCTH KOPPO3HHM METAJIOB
OT YCJIOBUHM OKPYKAKOIIEH CPEeIbl.

4. XUMMUS B ’KU3HU OBLLIECTBA

XyUMHYECKasi MPOMBINUIEHHOCTh M XHMHUYECKAasi TEXHOJIOTHsS. XUMHUS H CEJIbCKOE
X03s1iicTBO. XuMHsI U MPoOIeMbl OKpysKatomel cpeabl. buorexnonorus. Hanorexuomorus.
XHUMMS ¥ UILEBAs] NPOMBIIIJIEHHOCTb.

Camocmoamenvnan padoma: V3yueHve B3aMOCBSI3U XUMUU U HAIIEH KU3HHU.
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TEMbI PE®EPATOB (JIOKJAIOB)
Paszngea 1. buoJsorust

e Kiterounast Teopusi CTpo€HUS OpPraHu3MoB. VICTOpusi U COBpEMEHHOE COCTOSIHUE.

e HacnencTBennas nndopmanus v nepeiaya ee U3 MOKOJICHHs B TTOKOJICHHUE.

e /[pamMaTrueckue CTpaHUIIbl B HCTOPUHU PA3BUTHUS T€HETUKHU.

e Ycrexu COBpEMEHHON T€HETUKU B MEJIUIIMHE U 3/]PaBOOXPAHCHUH.

e llcTopus pa3BUTHS 3BOJIOLMOHHBIX uaen 1o Y. /lapBuHa.

o «Cucrema npupob» K. JIlunHes u ee 3HaueHue A pa3BUTUS OUOJIOTHH.

e COBpEMEHHBIE MPEICTABICHUSI O MEXaHU3MaX U 3aKOHOMEPHOCTSIX 3BOJIIOIUU.

e CoBpEMEHHbIE MPEJCTABICHUS O 3apPOKICHUM XKU3HU. PacCMOTpeHue U olleHKa
Pa3JIMYHBIX TUIOTE3 TPOUCXOKICHUS

e COBpEMEHHBIN 3Tal pa3BUTHU YyeloBeuecTBa. YenoBeueckue pacsl. OmacHOCTh
pacuzmMa.

e BozelicTBue yenoBeKa Ha MPUPOAY HA Pa3IMUHBIX dTalax pa3BUTHUS YEIOBEYECKOTO
oO1ecTBa.

e BiusiHue oKpyXarolieil cpelibl U €€ 3arpsA3HEHUs] Ha pa3BUTHE OPTraHU3MOB.

e Binsinne KypeHusi, ynotpeOIeHHsI aJIKOroJisi U HAPKOTUKOB POJIUTEISIMU Ha
AMOpPHUHAIIBHOE Pa3BUTHE PEOCHKA.

e Butamunbl, pepMeHThI, TOPMOHBI U UX POJIb B opranu3Me. Hapyienus npu ux He-
JIOCTaTKE U U30BITKE.

e [[pyuunHBI ¥ rpaHULIBl YCTOMYMBOCTH OUOC(hEPHI K BO3ACHCTBUIO NEATETbHOCTH JIFOACH.

¢ buoiieHo3bI (3KOCUCTEMBI) PA3HOTO YPOBHS U UX COMOAYUHEHHOCTH B IJI00ATBHON
aKocHucTeMe — Onocdepe.

e BuoBoe u skojoruueckoe pazHoodpasue OMOIeH03a KaKk OCHOBA €r0 YCTOMYMBOCTH.

e [loBblllIeHHE MPOTYKTUBHOCTH (hOTOCMHTE3A B UCKYCCTBEHHBIX KOJIOTUYECKUX
cUcTeMax.

e PaznuyHblie 3K0I0TMYECKUE TMPAMUJIBI 1 COOTHOLIEHUSI OPraHU3MOB Ha KaXIOW UX
CTYTEHHU.

e [IyTu noBbIlIeHUs] OMOTOTHUYECKON MTPOIYKTUBHOCTU B HCKYCCTBEHHBIX 9KOCHUCTEMAX.

e Posib paBUTENHCTBEHHBIX U OOIIECTBEHHBIX KOJIOTHUYECKUX OPTaHU3aINI B
COBPEMEHHBIX Pa3BUTHIX CTPaHaX.

¢ PannoHaabHOE MCTIOIB30BAHUE U OXpaHa HEBO30OHOBIISIEMBIX TPUPOIHBIX PECYPCOB
(Ha KOHKPETHBIX MTPUMEpPaXx).

e OmacHOCTh TJI00ANBHBIX HapyIIeHn B onochepe. O30HOBBIE «IBIPBD), KUCIOTHBIC
JOXKJIM, CMOTH Y UX TIPEAOTBpaIlCHUE.

e DKOJIOTUYECKUE KPU3UCHI U IKoJIornueckue karactpodsl. [IpemoTBparienue ux
BO3HUKHOBEHHUSI.

Paszngena 2. Xumusn

buorexHonorus u reHHas nHxeHepus — TexHosoruu X XI Bexa.
HaHoTexHOI0rNs Kak MIpUOPUTETHOE HAPABICHUE PAa3BUTHS HAYKU U IIPOU3BOJICTBA
B Pocculickon ®denepanuu.
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CoBpeMeHHbIE METObI 00€33apaKUBaHUS BOJIBI.

AJI0TpOIHS METAILIIOB.

Kuznp n gesareabHocTh .M. Menneneena.

«Ilepuonnyeckomy 3akoHy Oy/yiiee He TPO3UT Pa3pyLICHHEM. . )

Cunres 114-ro anemenTa — TpuyM(¢ pOCCUNUCKUX PUIUKOB-SIICPUIUKOB.
M3oronsl Bogopoaa.

Hcrnons3oBaHne paMOaKTUBHBIX U30TONOB B TEXHUUYECKUX LETIAX.
PeHTreHoBCKOE M3IIy4eHne U €ro UCIOJIb30BAHUE B TEXHUKE U MEULIMHE.

[Ima3ma — yeTBepTOE COCTOSTHUE BEIIECTBA.

AmMop¢HbIe BelecTBa B IPUPOJIE, TEXHUKE, OBITY.

OxpaHa OKpyXKarwlled cpeapl OT XHMHUYECKOro 3arps3HeHus. KoiamdyecTBeHHBbIE
XapaKTEPUCTHUKU 3arPA3HEHUS OKPYKAIOIIEH CPEMBI.

[IpumeneHue TBEpIOTO U razoo0pazHoro okcuaa yriaeposaa (IV).

3amuTra 030HOBOT'O 3KPAaHa OT XUMHUYECKOTO 3arps3HEHUS.

I'pyOoaucniepcHble  CHCTEMbI, HUX  KilaccuUKalMs U UCHOJb30BaHUE B
PO ECCUOHATIBHOM €SI TEIbHOCTH.

Kocmernueckue renu.

[IprMeHeHne CyClieH3ui U YMYJIbCUM B CTPOUTEIBCTBE.

MuHepansl 1 TOpHbIE TOPOJbl KAK OCHOBA JIUTOC(HEPHI.

PacTtBOpBI BOKpYT Hac. THUIIBI paCTBOPOB.

Bopna kak peareHT u cpena st XMMUYECKOT0 IpoLecca.

Kuznb u gedarensHocts C. AppeHuyca.

Bkiang OTEYECTBEHHBIX YYEHBIX B PAa3sBUTHE TEOPUU  DIIEKTPOJIUTUYECKOU
JTUCCOLIAALINH.

YcTpaHeHHe )KECTKOCTH BOJbI HAa TPOMBIIIJIEHHBIX NPEATPUSITHAX.

CepHas KHCIIOTa — «XJI€0 XUMUYECKON TPOMBIIIIIEHHOCTHY.

Hcnonp30BaHne MUHEPAIbHBIX KUCIOT HA MPEANPUATHSIX PA3IUYHOTO MPOdUIs.
OKcHIbl ¥ CONM KaK CTPOUTENIBHBIE MaTEPHAIIbI.

Hcrtopus rurnca.

IToBapeHnHas cob KaK XMUMHUYECKOE CHIPBE.

MHoronukuii KapOOHAT KalblUsl: B IPUPOE, B IPOMBIIIIECHHOCTH, B OBITY.
Peakuuu ropeHust Ha IPOU3BOJICTBE U B OBITY.

BupTtyanbHOoe MOAETMPOBAHNE XUMHUYECKUX IIPOLIECCOB.

DIIEKTPOJIN3 pACTBOPOB JIEKTPOIUTOB.

DIEKTPOJIN3 PacIIaBOB 3JIEKTPOJIUTOB.

[IpakTHueckoe mpUMEHEHHUE IEKTPOIN3a: paQUHUPOBaHHE, TAIbBAHOIUIACTHKA,
rajqbBaHOCTETHS.

Hcropus nonydeHus U IpoU3BOICTBA ATFOMUHMUS.

DAEKTPOIUTUYECKOE MOTYUCHHE U PAPUHUPOBAHUE ME/TH.

Kuznb u aesarenbHocTh [, J19BH.

Posib MeTannoB B HCTOpUH YeI0BEUYECKOU uBMIM3auu. Mictopus oreuecTBEHHOM
yepHOU MeTauryprud. COBpeMEHHOE METaUTypruyecKoe IPOU3BOICTBO.

Hcropusa 0OTE€YeCTBEHHOM LBETHOW METALIypruM. Posib MeTaluloB M CIUIABOB B
Hay4YHO-TEXHUYECKOM IIporpecce.

Koppo3ust MmeTaiioB U ciocoObl 3aUTH OT KOPPO3HUH.
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WNuepTHbIC nin 6J1aropoHBIC Ta3bl.

Poxnaroiye com — rajoreHsl.

Hcropust mBeACKON CIIMYKHU.

Hctopus BO3HUKHOBEHUS U pa3BUTHSI OPTaHUUYECKON XUMUHU.

Kuznsb u gedarensHocth A.M.byTiieposa.

Butanusm u ero kpax.

PoJib OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUH U PAa3BUTUU MUPOBOM OPraHUYECKON
XHUMHH.

CoBpeMeHHbIE TPEACTaBICHUS O TEOPUU XUMUYECKOTO CTPOCHHUS.

DKOJOTUYECKHUE ACTIEKThI UCTIOJIb30BAHUS YTIIEBOIOPOIHOIO CHIPHSI.
DKOHOMHMYECKHUE aCTIEKThI MEXYHAPOJHOTO COTPYAHUYECTBA MO UCIIOIB30BAHUIO
YIJIEBOJOPOAHOTO CHIPHSI.

Uctopus OTKpeITHS U pa3padOTKA Ta30BbIX U HEPTSIHBIX MECTOPOKICHUM
Poccuiickon @enepanum.

XUMHUS YTIIEBOIOPOJHOTO CHIPhS M MOsI Oy y1iast mpodeccus.

YTrineBonopoaHOE TOIIMBO, €T0 BUABI U HA3HAYCHHUE.

CuHTeTHYECKHE KaydyKU: UCTOPHUS, MHOTOOOpa3ue U NePCIEKTUBEI.
Pe3mHOTEXHHMYECKOE TPOM3BOJICTBO U IO POJIb B HAYYHO-TEXHUYECKOM MPOTpecCe.

COTPYAHUYECTBA

CBapo4HO€ IPOU3BOICTBO U POJIb XUMHUU YIIIEBOJOPOIOB B HEM.
Hedtp m ee TpaHCHOpPTHpPOBKAa Kak OCHOBAa B3aUMOBBITOJAHOIO MEXIYHAPOIHOTO

TEMATHUYECKOE IINTAHUPOBAHHUE

[Tpu peanuzanuu comepkaHusi y4eOHOTo TpeIMeTa MaKCUMallbHas y4eOHasi Harpy3Ka
oOyuaroruxcsi coctaBisger 292 yaca, U3 HUX 00s3arenbHas Harpy3ka oOydaronuxcs - 195
4acoB, BHEAYIUTOPHASI CAMOCTOsITEIbHAs padoTa - 97 4acos.

TemaTnueckni mjiian

KounyecTBo 4yacoB
Hanvenosanue pasae.os, TEOPp. NPaKTU4. | Jadop. | 00sA3aT. |CaMOCTOSAT. [MAKCHUMATbHAS
Tem 3AHATHS | 3AHATHS | PabOTHI padora HArpy3Ka
PA3JIEJI 1. BUOJIOTUSA
Beenenue 2 2 2
1. Yuenue o kieTke 14 2 16 8 24
2. Opranusm. PazmMHOXeHue u 8 8 4 12
WHIMBUIYTbHOE Pa3BUTHE
OpraHU3MOB
3. OCHOBBI TCHETHUKHU 1 14 4 18 9 27
CEJIeKIINH
4. TIpoucxoxaenue u 12 4 16 8 24
Pa3BUTHE )KU3HU Ha 3eMIie.
DBOJIIOLIMOHHOE YYEHUE
S. [IponcxoxaeHue yenoBeka 4 4 2 6
6. OCHOBBI YKOJIOTUH 12 12 6 18
7. buonuka 2 2 2 4
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KoanuectBo yacos
HaumenoBanue pasaeios, Teop. NPaKTHY. | Jadop. | 00s3aT. |CAMOCTOSAT.  MAKCUMAJIbHAA
TeM 3aHATHS | 3aHATHS | PadoThI pa6ora HArpy3Ka
Bcero no pa3neny: 68 2 8 78 39 117
PA3JEJI 2. XUMUS
Beencaue 2 2 1 3
1. O0mue NOHITHS U 3aKOHBI 16 2 2 20 10 30
xuMun. CTpPOCHHUE BEIECTBA
2. Opranuyeckas XuMus 43 7 18 68 34 102
3.001as 1 HeopraHuyecKas 13 1 10 24 12 36
XUMUSI
4. XuMus B )KU3HHU OOIIECTBA 2 2 1 3
3ayeT 1 1
Bcero no pa3aeny: 77 10 30 117 58 175
Hroro: 145 12 38 195 97 292

IIpome:xxyTouHas arrecrauus B ¢popme 1uppepeHHPOBAHHOIO 3a4€eTa

XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YUEBHOM JEATEJIBbHOCTHA

OBYYAIOIINXCA
Copnepxanne XapakTepucTHKa OCHOBHBIX BU/I0B /IeSITeJIbHOCTH 00y4YaIOIIUXCS
o0y4eHHs (Ha ypoBHe y4eOHBIX el CTBHI)
PA3JIEJI 1. BUOJIOT'UA
Beeoenue O3HaKOMIIEHUE ¢ OMOJIOTHYECKUMHU CHCTEMaMH Pa3HOTO YPOBHS: KJIETKOH,

OpraHu3MOM, MOMYJISIHUEH, IKOCUCTeMOM, brochepoii. OrnpeneneHue poau
Oouosioruu B OPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHOHAYYHON KApPTUHBI
MHUpA U MPAKTUIECKON JACITEIBHOCTH JIFOCH.

OO6yueHune coOIIOICHUIO TIPABUIT TIOBEICHUS B IPUPO/IE, OEPEKHOMY
OTHOIIICHHUIO K OMOJIOTHYECKUM 00bEKTaM (PACTEHHSIM U KHBOTHBIM U MX
COOOIIECTBAM) U UX OXPaHE.

1. YueHue o0 KjIeTKe

Xumuueckasn
opzanuzayus
Kiemku

'YMeH1e MpoBOAUTH CPABHEHHE XMMHUUECKON OpraHu3aIuu KUBbIX U
HEXXUBBIX OOBEKTOB.

[lonyueHue npeacTaBIeHUs O POJIM OPraHUYECKUX U HEOPTaHUYECKUX
BEILICCTB B KJICTKE.

Cmpoenue u
¢dynkyuu knemxu

M3yueHne cTpoeHus KJIETOK dYKapHuOT, CTPOCHHS 1 MHOTO00pa3us KIETOK
PaCTEeHUM U )KUBOTHBIX C IOMOIIIBIO MUKPOIIpENapaToB.

Haluro1eHre KIIeTOK pPaCTeHU U )KHUBOTHBIX MO MUKPOCKOIIOM Ha
FOTOBBIX MUKpOIIpenaparax, ux onucanue. [[purorosienue u onucaHue
MUKPOIIPENapaToB KJIETOK PACTEHUHN.

CpaBHEHUE CTPOCHHUS KJIETOK PACTEHUMN U )KUBOTHBIX 110 TOTOBBIM
MHKPOITPENApaTam.

Oobmen eeuwecme u
npespauieHue

YMeHMe CTPOUTDb CXCMbI SHCPICTHYCCKOI'O oOMeHa B OMocHHTE3a OeJIKa.

[losryueHue npeAcTaBlIeHNs O IPOCTPAHCTBEHHOM CTPYKTYpe Oelka,
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IHepzun 68 Kiiemke

mounexkyn JJHK u PHK.

Kuznennwtit yuxkn
K1emKu

O3HaKOMJIEHUE C KJIIETOYHON TEOPUEH CTPOEHUS OPraHU3MOB.

YMEHHE CaMOCTOATENIBHO UCKATh JOKA3aTeJIbCTBA TOI0, YTO KIIETKA —
QJIEMEHTapHas )KUBasi CUCTEMA U OCHOBHAS CTPYKTYPHO-( YHKIIMOHAJIbHAS
COVHULIA BCEX KUBBIX OPraHU3MOB.

2. OpFaHI/I3M. Pa3smHuoskeHne u HHAUBUAYAJbHOC PA3BUTUEC OPraHUu3MoOB

Pazmnorncenue OBnajieHre 3HAaHUSIMU O PA3MHOXKEHUH KaK O BaKHEUIIIEM CBONCTBE KUBBIX
OP2aHU3IMO08 OpraHU3MOB.
YMEHHE CaMOCTOATENIBHO HAXOAUTh OTINYUS MUTO3a OT MEH03a,
onpeJiensisi SBOJIOLMOHHYIO POJIb ATUX BUJIOB JICJICHUS KJICTKH.
Hnousuoyanvnoe (O3HaKOMIICHHE C OCHOBHBIMHU CTaIUIMHU OHTOT'€HE3a HA MIPUMEPE Pa3BUTHUS
paszeumue MO3BOHOYHBIX KUBOTHBIX.
opzanuszma 'YMeHue xapaKTepu30BaTh CTAUU MOCTAIMOPHUOHAIIBHOTO Pa3BUTHS HA
puMepe desoBeka. O3HaKOMJIEHUE C TPUYMHAMU HAPYIICHU B pa3BUTHHI
opranu3MoB. Pa3zButue ymeHUs IpaBUIbHO (hOPMUPOBATH J1I0KA3aTEIbHYIO
0a3y SBOIIOIMOHHOTO Pa3BUTHS KUBOTHOTO MHPA.
Hnousuoyanvnoe |BBIABICHHUE U ONMCAHUE IPU3HAKOB CXOJCTBA 3aPOJIBIIIECH YEIIOBEKa U
paseumue NPYTUX MO3BOHOYHBIX KaK JI0Ka3aTelbCTBAa UX 3BOJIIOLMOHHOIO POJICTBA.
yenoeeka [lonyueHune npeacTaBiIeHus O MOCIEICTBUAX BIUSHUSA aJIKOT OIS,

HUKOTHHA, HAPKOTHYECKUX BEIIECTB, 3arPsA3HEHUS CPEIbl HA PA3BUTHE U
PENPOAYKTUBHOE 3/10POBbE YEJIOBEKA.

3. OCHOBBI reHEeTHKH H CeJIeKINHU

3al<ouomepuocmu
UmMenuueocmu

O3HakoMJIEHUE C HACIEACTBEHHON U HEHACIEICTBEHHOW H3MEHYMBOCTBIO U
ee OMOJIOTHYECKOM POJIBIO B HBOJIIOLIUY SKUBOTO MHPA.

[losyyeHne TPEACTaBICHUS O CBSI3M TIEHETUKU W MEIUIMHBIL.
O3HaKOMJIEHUE C HACJIE/ICTBEHHBIMU OO0JIE3HSIMU YE€JIOBEKa, UX MPUUMHAMU
1 PO UITAKTUKOM.

l3y4deHue BIUSAHMS alIKOIOJIM3Ma, HAPKOMAaHUM, KypeHUs Ha
HACJIEICTBEHHOCTh Ha BUI€OMaTEpHalIE.

AHanu3 (EeHOTUNHYECKOW N3MEHUMBOCTHU. BhIsIBI€eHE MyTareHOB B
OKpYXarolleil cpeie U KOCBEHHAsl OLIEHKA BO3MOXHOT'O UX BIUSHUS Ha
OpraHu3M

OcHoebl cenekyuu
pacmeHnui,
HCUBGOMHBIX U
MUKDPOOP2AHU3ZMO8

[TonydyeHue npencTaBICHNs O TEHETUKE KaK O TEOPETUUYECKON OCHOBE
CEJICKIIVH.

Pa3zBuTHE MeTanpeIMETHBIX YMEHUH B IPOLIECCE HAXOXKAECHUS HA KapTe
[IEHTPOB MHOTO00PAa3us U MPOUCXOKICHUS KYJIbTYPHBIX PACTEHUN U
JTOMAIITHUX )XKUBOTHBIX, OTKPBITHIX H. 1. BaBunoBsim.

3ydeHre MeTO0B THOPUIU3AIINY U UCKYCCTBEHHOTO 0TOOpa. Y MEHHE
pa3oupaThCs B ATUUECKUX aCIEKTaX HEKOTOPBIX JTOCTHKCHUH B
OHMOTEXHOJIOTUH: KIIOHUPOBAHUH KUBOTHBIX M IIPOOJIeMaX KJIOHUPOBAHUS
yesaoBeka. O3HAKOMIJIEHHE C OCHOBHBIMHU JIOCTH)KEHUSMU COBPEMEHHOM
CEJIEKIIMU KYJIbTYPHBIX PACTCHUH, JOMAIIHUX )KUBOTHBIX U
MHKPOOPTaHU3MOB.

4. Ilpoucxo:kaeHue U pa3BUTHE JKM3HHU HA 3eMile. JBOJIIOIIMOHHOE YUEHHE

IIpoucxoicoenue u
HaualbHble IMansl
pazeumus Hcu3Hu
Ha 3emne

AHau3 1 OLIEHKA Pa3JIMYHBIX TUIIOTE3 MPOUCXOXKICHUS KU3HU.
[Tonyuenue npeacTaBaeHUus 00 YCI0KHEHUH KUBBIX OPTaHU3MOB Ha 3emiie
B IIPOILIECCE IBOJIOLINH.

YMeHHEe 3KCIIEPUMEHTAIIbHBIM MTyTEM BBISIBIIATH aIallTUBHBIE 0COOEHHOCTH
OpPraHu3MOB, UX OTHOCUTEIbHBIN XapakTep. O3HaKOMIIEHHE C HEKOTOPBIMU
NPEICTaBUTEISIMU PEIKUX M UCUE3AIOIINX BUJIOB PACTEHUH U )KUBOTHBIX.
[IpoBenenue onucanusi ocobel 0HOro BUJA 0 MOP(OJIOTUYECKOMY
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KPUTEPHIO TIPU BHITIOJTHEHUH JIa00paTOpHOU paboThl. BrisiBieHue uept
NpUCTIOCOOJIEHHOCTH OPraHU3MOB K Pa3HbIM cpejilaM oOuTaHus (BOJIHOM,
HA3eMHOBO3YIIIHON, TOYBEHHOM).

Hcmopusa pazeumus
9601I0UUOHHBLX
uoeil

M3ydyeHue Hacienus Yea0BEeUECTBA HA PUMEPE 3HAKOMCTBA C HICTOPUEN
pa3BuUTHUS 3BOIOIMOHHBIX uaek K. JIlunnes, XK. b. Jlamapka Y. JlapBuHa.
OrnieHrBaHUE POJTU ABOTIOIMOHHOTO YUYCHHS B (DOPMHUPOBAHUH COBpE-
MEHHOM €CTECTBEHHOHAYYHOW KapTUHBI MUPA.

Pa3BuTHE CIOCOOHOCTH SICHO M TOYHO M3JIaraTh CBOM MBICIIH, JOTUYECKHU
000CHOBBIBATh CBOIO TOUKY 3PEHUS, BOCIPUHUMATh U aHAJIU3UPOBATh
MHEHHUsI COOECETHUKOB, MPU3HABasl MPABO JIPYTOro YeJIOBeKa Ha HHOE
MHEHHE.

Mukposeonroyus u
IMAKP03I60IOUUA

O3HakoMJIEHHE C KOHIICTIINEH BUa, €€ KPUTEPUSIMHU, TTOAO0P IPHUMEPOB
TOTO, YTO MOMYJISIIUSA — CTPYKTYpHAs €AMHUIIA BUJIA U SBOJIIOIIHUH.
O3HaKOMJIEHUE C IBIDKYIIMMICS CHIIAMH DBOJTIOINH H €€
TOKa3aTeIbCTBAMH.

'Y CBOGHHE TOTO, YTO OCHOBHBIMH HAIPABIICHUSAMHU BOTIOIIMOHHOTO
Mporpecca sSBISIOTCS OMOJIOTHYECKHH MMPOTPECC ¥ OMOJIOTHYECKHUIA perpecc.
YMeHue 0TCTanBaTh MHCHHE, O COXPAaHEHUH OHOJIOTHYECKOTO
MHOT'000pa3us Kak OCHOBE YCTOMYMBOCTH OHOCHEPHI U MMPOTPECCUBHOTO €€
pa3BUTHA. Y MEHHE BBISIBIISATH MPUUNHBI BRIMUPAHUS BHJIOB.

5. Ilponcxo:kaeHue yejaoBeKa

Anmponozenes AHanM3 1 OLIEHKA Pa3JIUYHbIX TUIOTE3 O MPOUCXOKICHUH YEJI0BEKA.
Pa3BuTHe yMEHUs CTPOUTH JOKa3aTEIbHYIO 0a3y MO0 CpaBHUTEILHOMN
XapaKTEPUCTUKE UeJIOBEKa U MPUMATOB, JI0KAa3bIBasi UX POJCTBO.
BrisiBJIeHHE 3TanOB 3BOJIIOIUN YEJIOBEKA.

Yenoseueckue pacovt |YMEHHE JI0Ka3bIBATh PABEHCTBO YEJIOBEUECKHUX PAC HA OCHOBAHUU UX

pPOACTBa U €AUHCTBA IIPOUCXOKIACHUA. Pa3Butne TOJICPAHTHOCTHU, KPUTHKA
pacru3Ma BO BCCX CI'0 MPOABJICHUAX.

6. OCHOBBI DKOJIOTUH

IKon02usn — HaAyKa
0 63aUMOOMHO-
UIEHUAX OP2AHU3MO8
mexcoy cooonl u
OKpyMcarouien
cpeooii

M3ydeHne SKOIOTHYecKuX (PaKTOPOB U X BIUSHUS HA OPTAaHU3MBI.
3HAKOMCTBO C SKOJIOTMYECKUMHU CUCTEMaMU, UX BUIOBOU U
[MPOCTPAHCTBEHHOMN CTPYKTypaMu. ¥ MEHUE OOBACHITH TPUUUHBI
YCTOMYMBOCTH M CMEHBI AKOCUCTEM. O3HAKOMJIEHUE C MEKBHIOBBIMU
B3aMMOOTHOIIIEHUSIMU B SKOCUCTEME: KOHKYPEHITHEH, CHMOHNO030M,
XUIIHUYECTBOM, Mapa3uTU3MOM.

YMEHHE CTPOUTH SPYCHOCTh PACTUTEIHHOTO COOOINECTBa, MUIIEBHIC IIETTH
1 CeTH B OMOIICHO3€, a TAK)KE DKOJIOTHUECKUE TTHPAMUJIBI.

3HaHME OTIMYUTENBHBIX MPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB —
arpodKOCHUCTEMBI U ypOodKocHucTeMbl. ONHUcaHue aHTPOIIOTEHHBIX
M3MEHEHUN B €CTECTBEHHBIX MPUPOAHBIX JaHAMAPTaX CBOCH MECTHOCTH.
CpaBHUTENBHOE OMKUCAHUE OJTHON U3 €CTECTBEHHBIX MPUPOAHBIX CUCTEM
(Hampumep, Jieca) U Kakoi-HUOYIb arpo3KOCUCTEMBI (HapUMep,
MIeHnYHOTOo 1oJist). COoCTaBICHUE CXEM Mepeiaur BEIIECTB U IHEPTUHU 10
[[EeTISIM MUTaHUsl B MPUPOJTHON SKOCUCTEME U arpoIieHO3e.

buocgepa —
2100anvnan
hKocucmema

Osznakomiienue ¢ yaenuem B. 1. Bepranckoro o 6uocdepe kak o
r100aIbHON 9KOCHCTEME.

Hanu4dne npeicTaBiIeHHs O CXEME DKOCHUCTEMbI Ha MpuMepe Ouocdepsl,
KPYTrOBOPOTE BEIIECTB M NMPEBPAIICHUN dYHEPTUU B Orocdepe.

VMeHue 10Ka3bIBaTh POJIb KHUBBIX OPraHU3MOB B Onocdepe Ha
KOHKPETHBIX IPUMEpax.
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buocgepa u uenosex

HaxoxaeHne cBsi3u U3MEHEHHsI B Onocdepe ¢ MocCiieICTBUSIMH
NesITEIbHOCTH YeJIOBEKa B OKpYXKalollel cpefie. Y MEHHE ONpeesiTh
BO3/ICHICTBUE MPOU3BOJICTBEHHON JIEATEILHOCTU HA OKPYKAIOUIYIO CpEy B
oOnacTu cBoel Oyayuiel mpogeccuu.

O3HakoMJIEHHUE C TJI00ATBHBIMHU KOJIOTHYECKUMU IPOOJIeMaMUi U YMEHHE
OTpeAeNaTh MyTH ux pemeHus. Onucanue U NPakTUYECKoe Co3/1aHne
MCKYCCTBEHHOM 3KOCUCTEMBI (IIPECHOBOIHOTO aKkBapruymMma). Perienue sko-
JTOTMYECKUX 3a7ay.

JleMOHCTpUpPOBAaHKE YMEHHS TTOCTAHOBKHU LIEJIEH 1eITeTbHOCTH,
TUTAHUPOBAHUSI COOCTBEHHOM EATETLHOCTH TSl TOCTHXKEHHUS
[MOCTABJICHHBIX LI€JICH, MPEBUJICHUS] BO3MOKHBIX PE3YJIbTATOB ATUX
NEeNCTBUM, OpraHU3alUi CAMOKOHTPOJISL U OIIEHKH MOJYYEHHBIX
pe3ynbratoB. OO0ydeHne coOII0ICHUIO TPAaBUIT TIOBEICHUS B IPUPOJIE,
OepeKHOMY OTHOIIECHUIO K OMOJIOTHYECKUM 00BEKTaM (PacTEHUSM,
PKUBOTHBIM U UX COOOIIECTBAM) U UX OXpaHe.

7. Buonuka

buonuka kaxk 00HO
U3 HANPAaeIeHu

O3HaKOMJICHHE C IPUMEPAMU UCTIOIB30BAHUS B X035IMCTBEHHOU
e TeTLHOCTH JTI0JeH MOP(POdYHKIIMOHATBHBIX Y€PT OpraHu3aIun

ouonocuu u PACTEHUI U KUBOTHBIX MPU CO3/IaHUH COBEPILICHHBIX TEXHUUYECKUX CUCTEM

Kubepnemuxu 1 YCTPOWCTB 110 aHAJIOTHH C )KUBBIMH CUCTEMaMU. 3HAKOMCTBO C
TpyOUaTHIMU CTPYKTYpPaMH B KMBOU MPUPOJE U TEXHUKE,
a’POJMHAMHYECKUMHU U TUAPOJIUHAMUYECKUMH YCTPOMCTBAMHU B KMBOM
[IPUPOJIC U TEXHUKE. Y MEHUE CTPOUTh MOJENH CKIAA4aTON CTPYKTYPBI, UC-
M0JIb3yEMbIE B CTPOUTEIILCTBE.

PA3EJI 2. XUMUSA

Basicneinuue 'YMeHue 1aBaTh Oonpe/iefieHue U ONEPUPOBATH CICIYIOIUMH XUMHUYECKUMU

Xumuueckue [MOHSATHUAMM: BEILIECTBO, XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,

nonamus OTHOCUTEJIbHbIE aTOMHAs U MOJIEKYJISIpHAsi MacChl, MOH, AJIJIOTPOIUS,

M30TOMbI, XUMUYECKas CBSI3b, JJIEKTPOOTPHUIATEIbHOCTh, BaJICHTHOCTD,
CTENEHb OKHCIEHHS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM
ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYIJIIPHOTO
CTPOEHHSI, PACTBOPBI, JIEKTPOIUT U HEDJIEKTPOIIUT, JICKTPOIUTHYECKAS
JIMCCOLMALNSA, OKUCIIUTENb U BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTAHOBJIEHUE, TEIUIOBOM 3((HEKT peakIiu, CKOPOCTh XUMHUYECKOM
peakuuu, KaTaian3, XUMHUYECKOE PAaBHOBECHE, YITIEPOJHBIN CKEIIET,
(dyHKIIMOHAJIbHAS IPYITA, H30MEPHs, TOMOJIOT U

OcHogHble 3AKOHDL
xumuu

DopMyIUpOBAHKUE 3aKOHOB COXPAaHEHUsI MACChl BEIIECTB U OCTOSIHCTBA
COCTaBa BEILECTB.

Y cTaHOBKA IPUYMHHO-CIICCTBEHHON CBSI3U MEXKY COJIEPKaHUEM ITUX
3aKOHOB U HallMCaHUEeM XMMUYECKUX (GOPMYII U ypaBHEHUN. Y CTaHOBKA
DBOJIIOLIMOHHOM CYIIIHOCTH MEHJIEJIEEBCKON U COBPEMEHHOU
(bopMynrpoBoK nepuoaudeckoro 3akona /. U. Menneneesa. O0bsicHeHHE
(bU3MUECKOTr0 CMbICIIa CUMBOJIMKY MEPUOAMYECKON TaOIUIIbI XUMUYECKUX
hiemeHnToB /1. . MenzaeneeBa (HOMepOB 3JIeMEHTa, IEPUOAA, TPYIIIbI) U
YCTaHOBKA IMPUYUHHO-CIIEACTBEHHON CBA3U MEX/y CTPOEHHEM aToMa U
3aKOHOMEPHOCTSIMU U3MEHEHHUS CBOMCTB JIEMEHTOB U 00OPAa30BAHHBIX UMU
BELICCTB B IIEPUOAAX U IPyIIax.

XapakTepuCTHKA JIEMEHTOB MaJIbIX U OOJIBIINX IIEPUOIOB IO UX

nonoxeHuto B [lepuonnueckoi cucreme 1. . Menneneesa
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OcHogHble meopuu
xumuu

'Y cTaHOBKA 3aBUCHMOCTH CBOMCTB XMMHYECKHX BELIECTB OT CTPOCHUS
ATOMOB 00pa3yIOUIUX UX XUMUYECKUX 3JIEMEHTOB. XapaKTepUCTUKA
BKHEUILINX TUIIOB XMMUYECKHUX CBSI3€M U OTHOCUTEIBHOCTH ITOU
THUTIOJIOTUU.

OOBsicHEeHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOCHHUS
KPUCTAJUIMYECKUX PEIIETOK.

DopMyIHMPOBKA OCHOBHBIX MOJIOKEHUN TEOPUU BIEKTPOIUTHIECKOU
IMCCOLIMAIMN U XapaKTEPUCTHKA B CBETE 3TOM TEOPUHU CBOWCTB OCHOBHBIX
KJIACCOB HEOPTAHMYECKUX COCTMHEHUM.

DopMyIUpPOBKAa OCHOBHBIX MOJ0KEHUI TEOPUU XUMUYECKOTO CTPOCHUS
OPraHUYECKUX COCIMHEHHUIN U XapaKTEPUCTUKA B CBETE ATOM TEOPUU
CBOWCTB OCHOBHBIX KJIACCOB OPTAHUYECKUX COEAUHECHHIN

Baoscneiiuuue
eewecmea u
imMamepuannl

XapaKTepuCTHKa COCTaBa, CTPOCHUSI, CBOMCTB, MOIYYEHUS U IPUMEHEHUS
BakHeMmmx MetaiioB (1A u Il A rpynn, anroMunus, xxenesa, a B
€CTECTBEHHO-HAYYHOM MPOQUIIe U HEKOTOPBIX d-3JIEMEHTOB) M MX
COCIMHEHUN.

XapaKTepuCTHKa COCTaBa, CTPOCHUS], CBOMCTB, MTOIYYEHUS U IPUMEHEHUS
BaxkHeimux Hemetamwios (VI A, YHA, YV!A rpynm, a Takxke a3ota u
bocdopa, yrieposia u KpeMHUS, BOJIOPOA) U UX COSAUHEHHI.
XapaKTepuCTHKa COCTaBa, CTPOCHUS], CBOMCTB, MTOIYYEHUS U IPUMEHEHUS
Ba)KHEHIINX KJIACCOB YIJIEBOJOPOAOB (JIKaHOB, LIMKJIOAJIKA- HOB, QJIKEHOB,
QJIKMHOB, apEHOB) U UX Han0oJiee 3HAYMMBIX B HAPOIHOXO03I1CTBEHHOM
[JIaHE MTPEeACTaBUTENIEH.

AHQJIOTMYHASI XapaKTEPUCTUKA BAKHEUIINX MTPEACTABUTENICH IPYTUX
KJIACCOB OPTAaHUYECKHUX COECITMHEHUMN: METaHOJIa U 3TaHOJIA, CIIOXKHBIX
H(UPOB, KUPOB, MBI, ATBIETHI0B ((OPMATBIETUIOB U alleTATbACTUIA),
KETOHOB (a11eTOHa), KAPOOHOBBIX KHCIOT (YKCYCHOM KHCIIOTHI, IS
€CTECTBEHHO-HAY4YHOTO IPODUIIS IPE/ICTaBUTENIEH IPYTUX KIIACCOB
KHICIIOT), MOHOCAXapu0B (TJIFOKO3bI), TUCaXapuI0B (caxaposbl),
MoyrcaxapuoB (Kpaxmana U LeJIJTI0JI03b]), aHWINHA, AMUHOKHUCIIOT,
0eJIKOB, UCKYCCTBEHHBIX U CUHTETHYECKHX BOJIOKOH, Kay4yKOB, IJIACTMACC

Xumuueckuil A3vIK U
CUMEB0IUKA

Vcrionb30BaHue B y4eOHOM U MpodecCUOHATbHOM eI TeNTbHOCTH

XUMHUYECKUX TEPMHUHOB U CUMBOJIUKH.

Ha3BaHnue W3y4eHHBIX BEIIECTB IO TPUBHAIBHOW WM MEXAYHAPOIHOU

HOMEHKJIATYpE W OTPa)XEHHUE COCTaBa ATUX COCIUHEHUW C MOMOIIBIO

XUMHYECKHX (HOPMYII.

OTpakeHue XMMUYECKHUX MTPOLIECCOB C MOMOILBbIO YPABHEHUN XUMUYECKHUX
eaKIui

Xumuueckue
peaxkyuu

OOBsiCHEeHHE CYIITHOCTH XUMHUYECKUX mpolieccoB. Kmaccudukarus
XUMUYECKHUX PEAKIIMI MO Pa3IMYHbIM MIPU3HAKAM: YUCITY U COCTaBY
[MPOJYKTOB M peareHTOB, TEIioBoMy 3 dekTy, HanmpaBiaeHuto, (ase,
HaJTUIUIO KaTaIn3aTopa, U3MEHEHUIO CTENIEHEH OKUCIICHUSI DJIEMEHTOB,
00pa3yromuXx BEeCTRa.

Y cTaHOBKA MPU3HAKOB OOIIETO M PAa3IMYHOTO B THITOJIOTHH PEAKIIHMA TS
HEOPraHUYECKOW U OPTaHUYECKOU XUMUHU.

Kiaccuduiukaius BeImecTB ¥ MPOILECCOB ¢ TOYKU 3PCHHS OKUCIICHUS-
BoccTaHOBJIeHUs. COCTaBJIECHUE YPABHEHUN PEAKIIMI C TOMOIIBIO METOIA
HIIEKTPOHHOTO OanaHca.

OO0bsICHEHHE 3aBUCUMOCTH CKOPOCTU XMMHUECKOW PeaKkluy U MOJ0KESHHUS
XUMHUYECKOr0 PABHOBECHS OT Pa3IMUHbBIX (PaKTOPOB

Xumuueckuii

BrinojiHeHHE XWMHYECKOTO 9KCIICPUMCHTA B IIOJJHOM COOTBCTCTBHUU C
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PKCnepumenm IIpaBHUJIaMHU 0C30MMacHOCTH.
Ha6J'II-O,Z[eHI/I€, (bPIKCElI_II/IH H OIIKMCAaHUC PE3YJIbTATOB IIPOBCACHHOIO

HKCIEPUMEHTa
Xumuueckasn [IpoBeieHrEe CaMOCTOATEIBHOTO MMOMCKA XUMUYECKOW HH(OpMAIIH C
ungopmayusn MCIIOJIb30BAHUEM PA3JINYHBIX HCTOYHUKOB (HAyYHO-IOMYJISIPHBIX U31aHUH,

KOMITbIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa). Mcnonp3oBaHue
KOMITBIOTEPHBIX TEXHOJIOTUH /1J11 00pabOTKH U Nepeiavyu XUMHYECKON
MH(OPMALIMK U €€ IPEJICTABICHUS B pa3IMUHbIX (hopmax

Pacuemui no Y cCTaHOBKA 3aBUCUMOCTHU MEXYy KAUYECTBEHHOW 1 KOJIMYECTBEHHON

XUMUYECKUM CTOPOHAMH XUMHUYECKUX OOBEKTOB U MPOLIECCOB.

dopmynam u Pemenne pacyeTHbIX 3a7a4 10 XUMUYECKUM (HOpMYyIaM U YpaBHEHUSIM
PAGHEHUAM

IIpogpunvroe u OObsiCHEHHE XUMUYECKUX SABJICHUN, IPOUCXOIAIIUX B IPUPOE, OBITY U HA

npogeccuonanvho |IPOU3BOACTBE.

3Hauumoe OmnpeneneHre BO3MOKHOCTEN MPOTEKaHUS XUMUUYECKUX IIPEBPALLECHNN B

codepoicanue Pa3IUYHBIX YCIOBHUSX.

Cobmrogenne mpaBuil SKOJIOTHUECKH TPAMOTHOTO TTOBEICHHUS B OKPY-
YKAroIIen cpene.

O1ieHKa BIUSHUS XUMHUYECKOI0 3arps3HEHUS] OKPY>Kaloleil cpesibl Ha
OpTaHW3M YeJIOBEKa U JPYTHE )KUBBIE OPTaHU3MBI.

CobitoieHre npaBml 6€301acHOr0 0OpaIlEeHus C TOPIOYUMH U TOK-
CHUYHBIMU BEIIECTBAMU, JIAOOPATOPHBIM 0060pyaoBanueM. [loaroroska
PacTBOPOB 3aJJaHHOM KOHILIEHTPALMU B OBITY M Ha IPOU3BOJICTBE.
Kputnueckas olieHKa JOCTOBEPHOCTH XUMUYIECKOW MH(POPMAIIHH,
MOCTYMAONIEH W3 Pa3HBIX HCTOYHUKOB

YYEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI YYEBHOTI'O ITPEJIMETA

Peanuzanus yaeOHOTO npeameTa OCyIIeCTBISIETCS B!

KaOuner 3K0/10r14ecKuX 0CHOB IPUPOAONIOJIb30BaHusA Ne 14,

VYuebHass ayautopusi s MPOBEACHUS YYEOHBIX, MNPAKTUYECKUX 3aHATHH, IJIs
TPYIINOBBIX W WHAUBUIYAJIbHBIX KOHCYJIbTAIlUW, JISI CAMOCTOSITENIBLHOM paldOoThl, s
TEKYIIEro KOHTPOJIS U IPOMEXKYTOYHOM aTTECTallUH.

Cron u crtyn juis TmpenojaBatelisi, CTOJAbl U CTYJdbsl Ui OOydYaroluxcs, IOCKa,
TpubyHa, HoyTOyk ASUS KS50AF c BbIxomoM B cerb WMHTEpHET M  NPOrpaMMHBIM
obecnieuenueM: Microsoft Windows 7(Kontpakr Ne(0327100004511000026-45788 ot
06.06.2011), LibreOffice(6ecmatnoe\cBoO0OaHO pacmnpocTpansemoe), SHaekc bpaysep
(6ecrumaTtHOE\CBOOOIHO pacipocTpansemoe); 3kpaH Projecta SlimScreen (180x180 cm) Matte
WhiteS, Case Black Grey; mynptumenuiinsiii mpoekrop BenQ Projector MW663 (DLP
3000 sromen, 13000:1, 1280x800, D-Sub, HDMI, RCA, S-Video, USB, IIAY, 2
D/3D)uHCTpYKIIMOHHBIE KapThl, KOMIUIEKT T'epOapHBIX PACTCHUM, >KUBBIE KOMHATHBIC
pacTeHusi, KOMIUIEKT TpPE3CHTAIMi, CTEH[IbI, IJIaKaThl, CXEMbI, KOMIUIEKT MOPTPETOB
OM0JIOTOB, YUeOHO-METOANYECKHUM KOMITJIEKC « OCHOBBI €CTECTBEHHOHAYUHBIX 3HAHUN Y.

JlaGopaTopusi MUKPOOMOJIOTMH, CAHUTAPUM U TUTHEeHbI Ne 12,

VYyebnas aynutopusi Il IPOBENCHUS JTAOOPATOPHBIX 3aHATUM, JUIsI TPYMIOBBIX U
UHAVBUYabHBIX KOHCYIbTAIUH, JIs1 TEKYIIET0 KOHTPOJIS.

Cron wm cTyn [ T[penojaBaTelis, KOMIUIEKT JjabopaTopHoil wmebenu s
oOy4Jaronuxcsi, THCTPYKIMOHHBIE KAPThl, MHUKPOCKOIIBI, JIJA0OpaTOpHAasi MOCyJa: MPOOUPKH
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nabopaTopHble, MUNETKH, Yamku [leTpu, cTakaHbl XUMUYECKHE C HOCUKOM, MPEAMETHBIC U
MMOKPOBHBIE CTEKJIA, TOTOBBIC MHUKPOMPENAPAThl, KOMILIEKT TepOapHBIX PACTECHUH, KUBBIE
KOMHATHBIE PACTEHUs, Y4EOHO-METOaU4eCKHil KoMiieKe «OCHOBBI €CTeCTBEHHOHAYYHBIX
3HAHUIN».

Kaouner o0menpogeccuoHaIbHbIX JUcHUINH Ne 16.

VYyebnas aynuropust il NPOBEACHUS YUEOHBIX, MPAKTUYECKUX 3aHATUH, s
TPYNIOBBIX W WHAUBUAYaJIbHBIX KOHCYJbTAllMH, /JII CaMOCTOATENIbHON paboThl, st
TEKYIIEro KOHTPOJIA U MTPOMEKYTOUHOM aTTeCTalUH.

Cron u cTyn mjig mpenojaBaTensl, CTOJIbl U CTYJdbs JUIsl OOydYaroIIMXCH, TOCKa,
TpubyHa, HoytOyk ASUS KS50AF c Beixogom B ceTh MHTEpHET W  MpOTrpaMMHBIM
obecrieuenueM: Microsoft Windows 7(Kontpakt Ne0327100004511000026-45788 ot
06.06.2011), LibreOffice(6ecmatnoe\cBoOoaHO pacmpocTpansiemoe), Suaexc bpaysep
(6ecrutatHO\CBOOOIHO pacpocTpansemMoe); 3kpaH Projecta SlimScreen (180x180 cm) Matte
WhiteS, Case Black Grey; mynbrumenuiinsiii npoektop BenQ Projector MW663 (DLP
3000 momen, 13000:1, 1280x800, D-Sub, HDMI, RCA, S-Video, USB, 111V, 2 D/3D),
CTEH/Ibl, TUTAKATHI, TAOJIULIBI, IMOJHBIA MYJIbTUMEIUUHBIA KypC OPraHMYECKOW XMMUU + BCE
OTBITHl OpraHuKU «OpraHuyeckass XUMHs», yaeOHOe ANEKTpOHHOE m3faHue «Xumusa (8-11
kinacc). BupryanbHas naboparopusi», yueOHO-METOIWYeCKHil KoMmIuieKC «OCHOBBI
€CTECTBEHHOHAYYHBIX 3HAHUI

JlaGopaTopus xumum Ne 14,

VYyebnas aynutopusi Il TPOBEACHUS JIAOOPATOPHBIX 3aHATUM, JUISI TPYIIOBBIX U
WHJUBUTyJIbHBIX KOHCYJIbTAIIUMU, AJI TEKYIIETO KOHTPOJIS.

Cron wm cTyn [ TpenojaBaTelis, KOMIUIEKT JjabopaTopHol wmebenu s
o0yyarommxcs.

JlaGopatopHoe oOopyaoBaHue ¢ npuOOphl: OaHs  BOAsSHAsA, JAUCTUJUISATOP,
pedpakToMeTp, MOIIPUMETP, (POTOIIEKTPOKOIOPUMETP, BIAroMep, BEChl aHAIUTHYECKHE,
BECHl TEXHOXUMUYECKHE, XOJIOAMIBHUK OBITOBOM, OTHETYIIUTEIh, IITATHBEI METATHICCKHE,
OCHalllecHHbIE HAOOpaMH JAamoK M KOJIEN, CYIIWJIKa JJs CTeKISTHHOW MOCYABI, IKad
BBITSDKHOM, IIKAa() CYIIMIBHBIN, TEPMOCTAT, MyenbHas eub, MOMKA,

JlabopaTopHble MPUHAJIICKHOCTH U TIOCY/Ia: CIIUPTOBAs TOpEJKa, TPYOKU CTEKIISTHHBIE,
dapdopoBbie TPEYTrOIbHUKH, IITATUBBI I MPOOUPOK, IIMATETN METAIMYECKUE, JIOXKKHU
MJIACTMACCOBBIE [IJII  CHIMYYHUX TPOJIYKTOB, MHUKPOIINATENb, MPOOUPKHU JIabOpaTOpPHBIE,
CTaKaHbl XUMHUYECKHE, KOJIObI KOHUYECKHE DplIeHMeepa, BOPOHKA CTEKIISTHHAS KOHMYECKas,
OIOKCBHI, CTaKaHYHMKHU JIJISi B3BEIIUBAHUS, DKCHKATOP, CKJISHKU /IS PEAKTUBOB, CKISIHKU C
TyOycoM, KOJIObI, CTEKJIa YACOBBIC, KPUCTAIIN3ATOP, TPYOKH XJIOPKAJIbIIUEBHIE, TPEIMETHbIC
crekna, (apdopoBas uama, crynka dapdopoBas ¢ TECTHKOM, Oymara WHIUKATOpHas
yYHHUBEpcaiabHasi, Oymara QuIbTpoBalibHAsi, BaTa THTPOCKOMUYECKas, JAepxKaTelu JJis
npoOMpPOK, KapaHAAll W3 BOCKA MO CTEKIYy, NAJIOYKH CTEKJISHHBIC, MHUHIET, MPOOKU
PE3WHOBBIC, PE3MHOBBIC TMEPUYATKH, CETKa acOecToBas MeTaulMueckas, KOHTCHHep IS
pPEYHOTO TecKa, amnTeyka s OKa3aHWs TEpBOH MEIUIIMHCKON MOMOIIN;, XUMHYECKHE
PEaKTUBBI B COOTBETCTBUU C paboueii mporpaMMon.

MeOGenb: AEMOHCTPAIMOHHBIN CTOJ, JOCKAa ayauTOopHas, IKad sl XUMHUUYECKUX
PEaKTUBOB, MIKA] IJIsT XUMHUYECKOW MOCYIbI, ceiid, cTon s mpuOopoB, CTOJ AJi BECOB,
cTonl smabopaTtopHbld, mKap — cTemiax, y4eOHO-METOMMYECKHil KOMIUIEKC «OCHOBBI
€CTECTBEHHOHAYYHBIX 3HAHUIN»

Jlabopatopusi uHpopMaTMKM M HMHPOPMALMOHHBIX  TEXHOJOrHil B
npogeccHoOHANbHOM TeATeabHoCTH Ne 25
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VYuebHas ayauTopus M) TPOBEACHHS YYEOHBIX, MPAKTHUYECKUX U JIA0OPATOPHBIX
3aHATHH, Ui TPYINIOBBIX W WHAWNBUAYATBHBIX KOHCYJIBTAIlMH, JUISI CaMOCTOSTEIHLHOU
paboTHI, 711 TEKYIIETO KOHTPOJIS.

Cron wm kpecno Juid TMpemnojaBaTelia, CTOJIBl M Kpeciaa Uil Oo0ydarommxcs,
nepcoHabHbie KomnbioTepbl Athlon 64 x2 4200 — 15 mT. ¢ BeIX0A0M B ceTh MHTEpHET U
nporpamMmHbeiM  obecriedenueM: MS  Windows 10(konTpakt Nell2 ot 30.07.2015),
1C:IIpennpusitue 8 (MUIIEH3UOHHBIH JIOrOBOP 2205 oT 17.06.2015),
LibreOffice(6ecmaTnoe\cBOOOIHO pacrpocTpaHseMoe),
SIlunexc.bpaysep(6ecmiatnoe\cBoOoHO — pacmnpoctpansemoe), Ham  Canm  10(koHTpakT
NeCCG _BP-542 or 04.10.2017), GIMP(6ecmnaTHoe\cCBOOOTHO — pacmpocTpaHsIeMoe),
Inkscape  Project(6ecratHoe\cBo6ogHO  pacnpoctpansemoe), CIIC  KoncynbTaHT
[Tnroc(morosop 5329-C ot 01.06.2015), Hamoromiarensmuk FOJI(GecmmaTHOC\CBOOOIHO
pacmpocTpanseMoe), Jkonomuaeckui ananu3 4.0(xorosop 2007\158 or 23.10.07), MathCad

Edu, Ramus Educational(6ecraTHoe\cBo60O1HO pacrpocTpaHsieMoe), Bizagi
Modeler(6ecrutatnoe\cBoOOIHO  pacmpocTpansemoe), 7  Zip(6ecmiatHoe\CBOOOIHO
pacrpocTpaHsieMoe).

[Tomeniennss kaOMHETOB U JAOOPATOPUN YAOBIETBOPSIOT TpeOoBaHUsIM CaHUTapHO-
SMHIEMHOJIOrHYeCKUX TpaBui U HopMatuBoB (CanlluH 2.4.2 Ne 178-02).

JIMTEPATYPA

Juist o0yvaromuxcs
OCHOBHBIE MICTOYHUKH:

OU-1 Caenko, O.E. EcrecTtBo3nanue : yuebnoe nocodbue / Caenko O.E., Tpymmna
T.I1., Jloreunenko O.B. — Mocksa : KnoPyc, 2020. — 363 ¢. — (CIIO). — ISBN 978-5-
406-01415-8. — URL: https://book.ru/book/935917 - (mara oOpalueHus:
14.04.2020). — TekcT : 37€KTPOHHBII.

OU-2 Konecaukos, C.1. Obmas 6uosorus : yueoHoe nocooue / Konecankos C.1. —
Mocksa : KuoPyc, 2020. — 287 ¢. — (CIIO). — ISBN 978-5-406-07383-4. — URL.:
https://book.ru/book/932113 (nata oopamenus: 13.04.2020). — TekcT : 37EKTPOHHBIH.

OU-3 Mycradun, A.I'. buonorus : yueOnuk / Mycrapun A.I'., 3axapoB B.b. —
Mocksa : KuoPyc, 2020. — 423 c¢. — (CIIO). — ISBN 978-5-406-07514-2. — URL:
https://book.ru/book/932501 (mata obOpamenusi: 13.04.2020). — TeKCT : 37EKTPOHHBIH.

OU-4 O6mas xumus. (CIIO). YuyebHoe nocodue : yueOHoe nmocooue / H.JI. I'munka.

— Mocksa : KuoPyc, 2019. — 748 c. // ODBC Book.ru: caiitr / Pexxum nocryma:
https://www.book.ru/book/932114.— 3arnaBue ¢ 3KpaHa.

OU-5 Oprannyeckas xumus : yueOnuk / A.M. Apremenko. — Mocksa : KuoPyc,
2018. — 528 ¢. — Jma CIIO. // B3BC Book.ru: caiir / Pexum mpocryna:

https://www.book.ru/book/924050. — 3arnaBue ¢ 3KkpaHa.

OU-6 Cupotkun, O. C. Xumus : yuebnuk / P. O. Cuporkun, O. C. CUpOTKUH. —
Mocksa: KnoPyc, 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.]IHI/ITQJILHLIG HCTOYHUKMU:

J-1 3agaum u ynpaxkneHus no obmed xumuu : yueonuk / H.JL. I'munaka u np. —
MockBa : KunoPyc, 2018. — 240 c¢. // DbC Book.ru: caiit / Pexum pgoctyma:
https://www.book.ru/book/924119- 3arnasue ¢ skpaHa.

JIN-2 bpeitkoBa, A. JI. OOmas u Heopranuyeckast xumus : npaktukyMm ais CITIO / A.
J1. bpeitkoBa. — Caparos : [Ipodo6pazoBanue, 2020. — 124 c. — ISBN 978-5-4488-0687-
2. — TekcT : 2neKTpoHHbI // DnekTpoHHO-0nbmuoTeunas cucrema [PR BOOKS : [caliT]. —
URL: http://www.iprbookshop.ru/92126.html (mara o6pamenus: 25.04.2020). — Pexum
J0CTYyTA: JUTsl aBTOPU3HP. TTOJIb30BATEIICH

JIN-3 MamonTos, C. I'. O6mas 6uomorus : yaeonuk / Mamontos C.I'., 3axapos B.b.
— Mocksa : KunoPyc, 2020. — 323 ¢. — (CIIO). — ISBN 978-5-406-07702-3. — URL.:
https://book.ru/book/933564 (nata oOpamenus: 13.04.2020). — TeKCT : 37E€KTPOHHBIH.

JAN-4 Myctadun, A. I'. buomorus. JIJ1st BBITYCKHUKOB IIIKOJ M ITOCTYITAIOIIKNX B BY3HI :
cripaBoyHoe nocodue / Myctadun A.I'., Speirun B.H., nox pea. — Mocksa : KuoPyc, 2020.
— 584 c. — ISBN 978-5-406-00826-3. — URL: https://book.ru/book/934244 (nata
obpamenus: 13.04.2020). — TekcT : 2MEeKTPOHHBINA.

HNuTepHer-pecypcesbl:

N-P 1 Enunoe okHO JocTyna K 00pa3oBaTelbHBIM pecypcaM [DIeKTpOHHBIH pecypc]:
caiit // Pexxum poctyna: http://window.edu.ru/catalog/ . - Jlata o6pamenus: 10.02.2020. —
3aryiaBue ¢ SKpaHa.

N-P 2 Xumusi. O6pa3oBaTeIbHBIN CAUT MJI IIKOJIBHUKOB U CTYJIEHTOB [ DJIEKTPOHHBIM
pecypc]: caiit // Pexxum mocrtyma: http://hemi.wallst.ru/ . - Tata oopamenwus: 10.02.2020. —
3aryiaBue ¢ SKpaHa.

N-P 3 OBC «Jlanb» » http://e.lanbook.com/ [laTa ob6pamenus: 17.05.2020. — 3arnaBue
C DKpaHa.

U-P 4 DBC «Book.ru» [DnekTpoHHbI pecypc]: caiit // Pexum pgoctyma:
https://www.book.ru/. - lata o6pamienns: 10.02.2020. — 3arnaBue ¢ 9KpaHa.

Jis npenoagaBaresien

1. O6 oOpazoBanuu B Poccuiickort @eneparnuu: gpeaep. 3akon ot 29.12.2012 Ne 273-
®3 (B pea. enepanbubix 3akoHOB 0T 07.05.2013 No 99-d3, ot 07.06.2013 Ne 120-D3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014
No 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot
04.06.2014 Ne 148-@3, ¢ u3m., BHeceHHbIMU DenepanbHbiM 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
(dbeneparbHOTO TOCYJIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CpeaHero (IMOJHOTO)
oO1ero obpaszoBanus» (3apeructpupoBa B Muntocte PO 07.06.2012 Ne 24480).

3. IIpuka3 MunuctepcTBa oOpazoBanus u Hayka P® ot 31 mexabps 2015 r. N 1578
«O BHeceHMM M3MEHEHHUH B (heaepanbHbli TOCYIapCTBEHHBIM 00pa30BaTeNbHbIN CTaHIAPT
cpenHero oOmiero o0pa3oBaHMs, YTBEPKACHHBIM NpHUKa3oM MuHHCTEpCTBa 00pa3oBaHUs
Hayku Poccuiickoii @enepaunn ot 17 mas 2012 r, N413».
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4. Ilpukaz MunucrepctBa oOpazoBanus U Hayka P® ot 29.12.2014 Ne 1645 «O
BHeceHuu wu3MeHeHud B Ilpukaz MunucrepctBa oOpaszoBanusi U Hayku Poccuiickoit
@®enepanuu ot 17.05.2012 Ne 413 “O6 yrBepkneHnn (enepasbHOr0 TOCYIapCTBEHHOTO
00pa3oBaTensLHOTO CTaHAAPTa CPEAHETO (ITOTHOTO) 00IIero 00pa3oBaHus ».

5. Ilucemo JlemaprameHTa rocyJapcTBEHHOM MOJUTUKH B cpepe MOArOTOBKHU pabounx
kagpoB u JIIO MunucrepctBa obOpazoBanuss u Hayka P®D or 17.03.2015 Ne 06-259
«PexoMeHanuu Mo OpraHU3aliy MOJIYYeHHUsS] CpeHEro oluiero oOpa3zoBaHus B Mpejenax
OCBOEHHMSI 00pa30BaTEIbHBIX IPOrPAMM CPEHETr0 MPOoPecCHOHAIbLHOTO 00pa3oBaHus Ha 0ase
OCHOBHOI'O 00IIIero o0pa3oBaHMs C y4eTOM TpeOoBaHUM (elepanibHbIX TOCYAapCTBEHHBIX
o0pa3oBaTeNbHbIX CTAHAAPTOB M MOJTy4aeMoOl Mpodeccuu WIM CHENUaTbHOCTH CPEIHETrO
npo(heccHoHaTbHOTO 00Pa30BAHUD.

KOHTPOJIb U OHEHKA PE3YJIBTATOB OCBOEHUA YYEBHOI'O ITPEIMETA

KoHTponb M OLIEHKa pe3ylbTaTOB OCBOEHUS YYEOHOro NpeaMeTa OCYLIECTBISIETCS
MpernojaBaTesieM B MPOIECCE MPOBEACHUS YCTHOTO M MUCBMEHHOTO OMpOca, MPaKTUYECKUX
3aHATUN, JIA0OPATOPHBIX PAOOT, TECTUPOBAHMS, a TAaKXKE BBIMOJHEHUS OOyYarOIIUMUCS
CaMOCTOSTENIbHOM  paboThl, WHAMBUIAYAJIbHBIX 3aJlaHUl, TMOATOTOBKU TIPE3EHTAIUH,
JI0KJ1a/I0B, pedepaTos.

PesyabTaTnl 00yyeHus ®opMBI M METOABI KOHTPOJISA U
(mpeaMeTHbIE pe3yJIbTaThl) OLICHKH pPe3yJIbTATOB 00y4eHus!
- ¢(hOpMHUPOBAHHOCTh IPEJCTABIEHUHN O LIETOCTHOM OmnepaTtuBHBII KOHTPOIB B (popme:
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHE MUPA, - IPOBEPKH U OLIEHKU MPAKTUUECKUX padoT;
IIPUPOJIE KAK €IMHON LIEJOCTHON CUCTEME, B3aUMOCBSI- | - BBIIIOJIHEHHUE JTOKJIA0B;
34 4eJI0BEKa, IPUPObI U 00IIeCTBa, - IpOBEpKa U OlLleHKa pedepaToB

IPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BceneHHON | - TECTOBBIN KOHTPOJIb.
- IPOBEPKH U OLIEHKU JIaOOPAaTOPHBIX paboT

- BIaICHHUEC 3HAHUSAMHU O Han0oJIee BaXKHBIX OTKPBITHUAX OHepaTI/IBHHﬁ KOHTpPOJIb B (I)opMe:

U JIOCTH>KEHUSAX B 00JIaCTH €CTECTBO3HAHUS, - IPOBEPKHU U OLIEHKH NPaKTUYECKUX padoT;
MOBJIUABIINX HA DBOJIOLMIO IIPEICTABICHUN O - IPOBEPKH U OLIEHKHU JJaOOPATOPHBIX
IIPUPOJIE, HA PA3BUTHE TEXHUKU U TEXHOJIOTHN pabor;

- UHIMBUAYaIbHBIN YCTHBIN OIIPOC;
- (ppoHTANBHBINA YCTHBIHN OIPOC;

- TECTOBBIN KOHTPOIIb;

- BBIIIOJTHEHUE JI0KJIAJIOB;

- IPOBEpPKa U OlleHKa pedepaToB

- ¢(hOpMHUPOBAHHOCTH YMEHHUS IPUMEHSTh OnepaTuBHBII KOHTPOJb B hopMe:
€CTeCTBEHHOHAYYHBIC 3HAHUS JIJIS1 OObSICHEHHS - MPOBEPKH U OLICHKHU MPAKTHUECKUX Pa0OT;
OKPY’KaOIINX SBJIICHUN, COXpPAHEHHUS 310POBbBS, - IPOBEPKHU U OLIEHKH JTJAOOPATOPHBIX
obecrneueHns 0€30IaCHOCTH JKU3HEIEITECILHOCTH, pabor;

OEpEKHOTO OTHOIICHUSI K TIPUPOJIE, PAIlMOHATHHOTO - TECTOBBIN KOHTPOJIb;
PUPOIONIOIB30BAHMUS, & TAKXKE BBITIOJIHEHUS POJIU - YCTHBIN OIPOC

IPaMOTHOT'O MOTPEOUTENS

- c(OPMHUPOBAHHOCTD NIPECTABICHUN O HAYYHOM OmnepaTUBHBII KOHTPOJIL B (hopme:
MCTOJC MMO3HAHUA IMMPUPOJALI U CPEACTBAX U3YUCHUA - IPOBEPKU U OLICHKU J'Ia60paTOpHI)IX
MeraMHupa, MaKpOMUPa U MUKPOMHPA; BIIJICHUE pabor;

MPHEMaMH €CTECTBCHHOHAYUYHBIX HAOJIOICHUH, - OIICHKA BBIMTOJTHCHHS JOMAITHEH paboThI,
OIIBITOB, I/ICCJ'IGI[OBaHI/If/'I 1 OLICHKU NOCTOBCPHOCTU - TECTOBBIHN KOHTPOJIb,

MOJTYYCHHBIX PE3yIbTaTOB -YCTHBIN OIPOC
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OmnepaTuBHBIM KOHTPOIB B (popMme:

- TECTOBBIN KOHTPOJIb;

- UHIMBUAYaJIbHBIN YCTHBIN OIIPOC;

- (poHTATBHBIN YCTHBIHN OIPOC;

- IPOBEPKH U OLIEHKH JIAOOPATOPHBIX padoT

- BJIQJICHUE TOHATHIHBIM amnmnapaToM eCTECTBEHHBIX
HayK, MO3BOJIAIOIIMM II03HABaTh MHpP, y4acTBOBaTh B
JTUCKYCCUAX MO €CTECTBEHHOHAYUYHBIM BOIIPOCAM, HC-
M0JIb30BaTh Pa3IMYHble MCTOYHUKUA WMHGMOpMALUU AJis
HNOJATOTOBKM ~ COOCTBEHHBIX  pabOT,  KPUTHUECKHU
OTHOCHUTBCSI K coobmenussMm CMMU, coxepxkanum
HAY4YHYIO HH(OpMaIio

- chopMHpPOBAaHHOCTh YMEHHI MOHUMATh 3HAYUMOCTH
€CTECTBEHHOHAYYHOI'0 3HAHUS JJIsl Ka)XJOro YeJIOBeKa
HE3aBHCHUMO OT €ro NMPopeCCUOHATBHON JIeATENbHOCTH,
paznu4ath (PaKTHl U OIICHKH, CPAaBHUBATH OIICHOYHBIC
BBIBOJIbI, BUJIETh MX CBS3b C KPUTEPUSIMH OIICHOK U
CBSI3b  KPUTEPUEB C  ONPENENICHHONW  CHUCTEeMOM
LIEHHOCTEH

IIpomeskyTounas arrectauust B popme nud¢epeHUMPOBAHHOIO 3a4€eTa 10 3aBePLUISHNI0 Kypca

yueOHOro npeamera

OmnepaTUBHBIN KOHTPOJIb B (hopme:

- OLICHKA pa0OThI HA CEMUHAPCKUX
3aHATHUSX, TUCKYCCUSIX;

- OLICHKH U TPOBEPKa J1IaOOpaTOpHBIX padoT

q)OpMBI H MCTOJAbI KOHTPOJII MU OOCHKH PC3YJILTATOB 06y‘-I€HI/IH JOJIDKHBI ITO3BOJIATH
IIPOBCPATL Y 06yqa101u14xc;1 HC TOJIBKO C(l)OpMI/IpOBaHHOCTB IMpCAMCTHBIX PE3YyJIbTATOB, HO U

Pa3BUTHUC ITUIHOCTHBIX U MCTAIIPCAMCTHBIX PC3YyJIbTATOB O6Y‘I€HI/IH.

Pesyabrarsl
(JIMYHOCTHBIE U MeTanpe/iMeTHbIe)

OcHOBHBIE TOKA3ATeJIH
OIIEHKH pe3yJibTara

DopMBI B METO/IbI
KOHTPOJISA M OLICHKH

JIMYHOCTHBIE pe3yJabTaThbl

- YCTOWYUBBIM MHTEpEC K HUCTOPUU U | CGOPMUPOBAHHOCTD HHTEPIPETALNS PE3YIBTATOB

JOCTIDKEHUSIM B 00JaCTH €CTECTBEHHBIX | HAYYHOIO  MHPOBO33PEHHUS; | 32 AEATEIbHOCTbIO

HayK, YyBCTBO T'OpPAOCTH 3a POCCHUHCKHE | aKTUBHOM rpaXkJJaHCKOH | 00y4aroIerocs B pouecce

€CTECTBEHHBIE HAYKU MO3ULUU OCBOEHMS 00pa30BaTEIbHOM
IIPOTrPaMMBbI

- T'OTOBHOCTH K MMPOAOJIKCHUIO | AEMOHCTpalus HAaY4YHOTI'O | HHTECpIIpETAllUA PE3YJIbTAaTOB

o0pa3oBaHus, MOBBIILIEHUIO | TOHUMAaHMUS 3a JeATEIBHOCTBIO

KBaJIM(pUKAITIH B n30paHHOM | B3aMMO3aBUCUMOCTH oOyuarolerocs B mporecce

npoeCCUOHATBHON  JESATEIbHOCTH  C | YelloBeKa U E€CTECTBEHHBIX | OCBOSHMs 00pa30BaTEIbHOM

UCIIOJIb30BaHWEM 3HaHUM B  00JacTu | HayK MIPOrpaMMbl

CCTCCTBCHHBIX HAYK

- O0OBEKTHUBHOE OCO3HAHWE 3HAYUMOCTH
KOMIIETEHIMII B O0O0JIACTH €CTECTBEHHBIX

c(hOpMUPOBAHHOCTh yMEHHI
UCIIOJIb30BaTh TEOPETUIECKHE

WHTEpIpeTaIys pe3yJIbTaToB
3a JeSATEIBHOCTBIO

HayK JJis 4elloBeKa W OOIlecTBa, YMEHHE | 3HAHMS B  INPAKTUYECKOM | oOydaromierocs B rpoiecce
HCII0JIb30BATh TEXHOJIOTHYECKHE | IEATENBHOCTH OCBOECHMS 00pa30BaTEIbHOM
JNOCTHXKEHHSI B 00acTu (U3UKH, OMOJIOTUH MIPOTrpaMMBbI

JUIsL TIOBBIIIEHUS] COOCTBEHHOTO MHTEIJICK-

TyaJIbHOTO  pa3BUTUS B  BbIOpaHHOM

poeCCHOHATILHOMN 1€ TeIbHOCTH

- YMEHHE NPOAHATN3UPOBATH TEXHOTEHHbIE | CHOPMUPOBAHHOCTh y4acTHE B HAYy4YHO-
MIOCJIEACTBUS ISl OKPY’KAIOIEH Cpelbl, MHTEJIEKTYaJIbHBIX HCCIIEI0BATENbCKON
OBITOBOM M TIPOU3BOJACTBEHHOM cocoOHOCTEH JIeATeIIbHOCTH, KOHKYpCax,
JESATEIbHOCTH YEJIOBEKA OJIUMITNAJAX

- TOTOBHOCTH CaMOCTOSATEIBbHO J00BIBATH | CHOPMHUPOBAHHOCTD y4acTUe B KOJIJIEKTUBHBIX

HOBBIE JUId ce0s ecTeCTBEHHOHAy4yHbIE
3HaHUS C UCIOJB30BAaHUEM JUISI 3TOTO
JOCTYMHBIX UCTOYHUKOB MH(OPMALIUU

KOMMYHHUKATHBHBIX HABBIKOB

MEPOIPHUATHSIX, TIPOBOIHMBIX
Ha pa3INYHbIX YPOBHIAX;
HaOII0ICHUE 32 POJIBIO
o0yyJaroIerocst B rpyrrie
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- YMEHHE yIIPaBIATh cBOEH
ITO3HABATEIbHON JeSTEIIBHOCTBIO,
IIPOBOJUTH CaMOOLICHKY YPOBHS
COOCTBEHHOTO MHTEIJIEKTYaJIbHOTO
pa3BUTHUsA

- IEMOHCTpAIIHS
CIIOCOOHOCTEH K
CaMOpPa3BHUTHIO
CaMOBOCIIUTAHHIO

- y4acCTHE B HAy4HO-
HUCCIIEI0BATEILCKON
JCATCIIBHOCTHU

- YMEHHE BBICTPAUBATb KOHCTPYKTHBHBIE
B3aMMOOTHOIIIEHHS B KOMaHZE I10 pele-
HMIO 00mmx 3amad B oOiactd
€CTECTBO3HAHMS

- B3aUMOJICHCTBHE C
00ydJarouuMucs,
MpernoaaBaTesIMU U
MacTepaMH B X0JI¢ O0yUYCHHUS;
c(hOpMUPOBAHHOCTH
KOMMYHHKATHBHOTO
MTOBECHUS

- Y4aCTHE B KOJUIEKTUBHBIX
MEPOIPUATHAX, IPOBOIUMBIX
Ha Pa3jIn4HbIX YPOBHAX

MeTal’[pe)IMeTHbIe pe3yjabTaThbl

- OBJagC€HHUC YMCHHAMU W HaBbIKaMH

c(hopMUPOBAHHOCTH

YCHICHIHOC MPOXOXKACHUC

Pa3IMYHbIX BUJIOB MO3HABATENbHON | TPO(EeCCUOHATLHBIX HABBIKOB | MIPAKTUKU;

NEATEIbHOCTH JUIsI  U3Y4YEHMS  Pa3HbIX y4acTHE B DKCKYPCHUAX Ha
CTOPOH  OKPYXKaIOLIEro  €CTECTBEHHOTO IIPOMBIIIUIEHHBIE

MHpA PEAITPUATHS

- NPUMEHEHHE  OCHOBHBIX  METOJIOB | COPMUPOBAHHOCTD VCIIOJIb30BAHUE JIEKTPOHHBIX
ITO3HAHMS (nabmronenus, HAYYHOTO | KOMMYHHKaOEGIbHBIX VMCTOYHUKOB;

AKCIIEPUMEHTA) U1l U3YYECHHS Pa3IMYHbIX | HABBIKOB; HaOII0/IEHUE 32 HABBIKAMHU
CTOPOH €CTECTBEHHOHAy4YHOW KAapTUHBI | YMEHHME BECTH AUAIIOT paboThI B INI00ATBHBIX,

MHpa, c KOTOPBIMHU BO3HUKAET KOPIIOPaTHUBHBIX U
HEO0XO0AUMOCTh CTaJIKUBATHCS B JOKAJIbHBIX

npodeccuoHanbHOI chepe

I/IH(I)OpMaLII/IOHHBIX CETAX

YMCHHUEC ONpcAcATh NOEJIM W 3aJadu
ACATCIIbHOCTH, BBI6I/IpaTB cpeacrTBa sl UxX
JOCTHIXKCHUS Ha MPAKTHUKE

CIIOCOOHOCTH K IOBBIIICHHIO
YPOBHS 3HaHUMU

y‘IaCTI/Ie B HaquO-
HUCCJIIEIOBATEIbCKON
NEITENbHOCTHU

- YMEHHE WHCIOJNb30BaThb  Ppa3IUYHbIE
HCTOYHUKHU JUJISl TOJIyUYEHUSI €CTECTBEHHO-
Hay4HOIl MH(pOpPMallMUd U OLIEHUBATh €€
JOCTOBEPHOCTh JUIsl JOCTHKEHHSI MOCTaB-
JICHHBIX 1IeJIel U 3a1a4

JIEMOHCTpAIIHSI CIIOCOOHOCTH
HCTIOJIb30BaHUS
MpPUOOPETEHHBIX 3HAHUH B
IMpaKT MYeCKOH JCATCIIBHOCTH,
CaMOCTOATEILHOTO
MPOBEJICHUS UCCIIEIOBAHUI U
DKCIIEPUMEHTOB

UHTEpIIpeTaIus Pe3yIbTaTOB
3a JIeATeIbHOCTHIO
o0yyaroIerocs B rporecce
OCBOCHHS 00pa30BaTeIbHON
IPOrPaMMBI
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