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Pabouast nmporpamma yueOHOM mucuuruinHbel EcTecTBO3HaHME pa3paboTaHa Ha OCHOBE
@denepadbHOTO  TOCYIApCTBEHHOTO  00pa30BaTENIbHOTO  CTaHAapTa  CPEAHEro
npodeccroHanbHOTO 00pazoBaHusi no crnenuanbHoctd 38.02.03  OmneparnmoHHas
JESITEIBHOCTh B JIOTUCTUKE U MPUMEPHOM MporpamMmbl 00111e00pa3oBaTebHON yueOHOM
auciuIuinebl EcTecTBO3HAaHME, PEKOMEHIOBAaHHOU DedepanbHbiM 20Cy0apCmeeHHbIM
ABMOHOMHBIM Yupedxcoenuem «DedepanbHulil UHCMUMYm pa3eumusi 00pa308aHusy

Opranuzanusi-pazpadoturk: ['BIIOY MO «Cepnyx0oBCKui KOJIEIEK»

Pa3paboTuuk:



MOSCHUTEJBbHASA 3AIINCKA

[Iporpamma o001meoOpa3oBaTebHONM y4eOHON muciuIInHbl «EcTecTBO3HAHHE)
npelHa3HaueHa Ui~ HW3Y4YEHUsI  €CTECTBO3HAHUS B NMPo¢deCcCHOHATBHBIX
00pa30BaTeNbHBIX OPTraHU3ALUAX, PEATU3YIOUMX 00pa30BaTebHYI0 MPOTpamMMy
cpenHero o61ero oOpa3oBaHusl B Ipenesiax OCBOEHHUST OCHOBHOM mpodeccroHambHON
oOpazoBarenpHoil mporpammbel CIIO (OIIOII CITO) na 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHMs, TPU TOATOTOBKE KBAIM(DHUIIMPOBAHHBIX pabOYMX, CIy)KaIuX,
CIEIUATNCTOB CPEHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanmii PI'OC cpemnero oOmero
o0Opa3oBaHMsl, MPEABSIBIIEMBIX K CTPYKTYpPE, COACPXKAHHUIO W PE3ylbTaTaM OCBOCHHUS
yueOHOM auciuIuinHbl «EcTecTBO3HAaHUE», B COOTBETCTBUU ¢ PexomMeHpanusiMu 1o
OpraHM3alfy TONY4YeHHs] CpeaHero oOmiero oOpa3oBaHHsI B Mpeneidax OCBOCHUS
o0pa3oBaTeNbHBIX MPOTpaMM CpeaHero mnpodeccuoHanbHOrO0 o0pa3oBaHus Ha 0asze
OCHOBHOro  o0miero oOpa3oBaHusi C  ydeTroM TpeOoBaHM  (enepalibHbIX
roCyIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB H MOIyIaeMOM
npodeccuu Win CHelMaTbHOCTA CPETHETO NMPOPECCHOHATBHOIO 00pa3oBaHusl (TUCHMO
JlemaprameHTa rocyJapCTBEHHON MOJUTUKUA B cepe MOArOTOBKU pabouux KaapoB U
JIT1IO Muno6puayku Poccuu ot 17.03.2015 Ne 06-259).

Conepxanue mnporpammbl  «EcTecTBO3HaHME» HamNpaBiIeHO Ha JOCTHXKEHHUE
CIEQYIOIINX LEIEH:

* OCBOCHHUE 3HAHUU O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHE MHUpPA U METOJax
€CTECTBEHHBIX HAyK,; 3HAaKOMCTBO C HambOojee BaKHBIMU HACIMU WU TOCTHKCHHSIMHU
€CTECTBO3HAHHUSA, OKA3aBIIUMHU OIPEACTAIONIee BIMSHWE HA Pa3BUTHE TEXHUKH H
TEXHOJIOTHUH;

* OBJIQJICHHEC YMCHUSMH TPUMEHSTH TIOJyYEHHBIC 3HAHUS I OOBSICHCHUS SIBIICHUN
OKPYXAIOIIET0  MHpa, BOCHPUATHS  HWHGOPMAIMK  €CTeCTBEHHO-HAYyYHOTO U
po(eCCUOHATIEHO 3HAYNMOTO COJICP>KAaHUS;, Pa3BUTHE UHTEIUICKTYaIbHBIX, TBOPYECKUX
CIIOCOOHOCTEH ©M KPUTHMYECKOTO MBIINIJICHUS B XOJE TMPOBEACHUS MPOCTECUIINX
WCCJICIOBAaHMM, aHaiIW3a SBJICHHUM, BOCHPUSTHS W WHTEPIIPETAIIMU €CTECTBEHHO-

Hay4YHOU MH(pOpMauy;



* BOCIUTaHWE YOEKICHHOCTH B BO3MOXHOCTH TIO3HAHUS 3aKOHHOW MPHUPOABI H
WCIIOJIB30BAHUS JOCTIDKCHUM €CTECTBEHHBIX HAYK JJIsi PAa3BUTHS [HMBWIM3AIUNA U
MOBBIIICHUS Ka4eCTBa KU3HU;

* MPUMCHEHHE €CTECTBEHHO-HAYYHBIX 3HAHWN B MPO(ECCHOHATHHOU NEATEILHOCTH H
NOBCEAHEBHOM JKM3HU i1 oOecrieueHuss O€30MacCHOCTU  KU3HENEATEIbHOCTH;
IPaMOTHOTO  HUCIIOJIb30BAaHUSI COBPEMEHHBIX  TEXHOJIOTHM; OXpaHbl  3JI0POBbS,
OKPYXaKOUIEH CPEIbL.

B mnporpammy BKIIIOUEHO COJEpXaHUE, HaIpaBieHHOEe Ha (OPMHUPOBAHHE Y
CTYJICHTOB KOMIIETEHIIMM, HEOOXOAUMBIX i1 kauecTBeHHOro ocBoeHusi OIIOIT CIIO
Ha 0a3e OCHOBHOIo o00IIero oOpa3oBaHusi C TMOJY4YEHHUEM CpPEAHEro oOIIero
oOpa3oBaHusl; MPOTpaMMBbl TMOATOTOBKU KBATU(PHUIIUPOBAHHBIX PaOOUUX, CIYXKaIIUX;
MporpamMMsbl MOATOTOBKH criennanuctoB cpennero 3seHa ([IIKPC, I[TICC3).

[Iporpamma y4ebHOU AucHUIUIMHBI «EcTecTBO3HAHME)» SBISETCS OCHOBOW st
pa3paboTKu paboyux NporpaMm, B KOTOPBIX MPOQPECCHOHANIbHBIE 00pa3oBaTEIbHbBIC
OpraHM3alfM, peaTn3ylolre o00pa3oBaTeNbHYI0 MPOTpaMMy CPEIHETO OOIIeTo
obpazoBanus B mpeaenax ocBoeHus OIIOIT CIIO na 6a3e OCHOBHOTO OOIIETro
o0Opa3oBaHMsl, YTOUHSIOT COJAEpX)aHHe y4eOHOro MarepHuala, Mmociie0BaTeIbHOCTh €ro
M3Y4YEeHUs, paclpeelieHne YydeOHbIX YacoB, TEMaTUKy pedepartoB (JIOKIAI0B),
WHJUBUTyJIbHBIX TPOEKTOB, BUJIBI CAMOCTOSTEIHHBIX
paboT ¢ yyeToMm creuu(uKyd MporpaMM MOATOTOBKH KBATH(PUIMPOBAHHBIX PabOUMX,
CIIyXalllMX, CIEIHAIMCTOB CpPEJHEro 3BEHa, OCBaMBaeMOW MpoQeccuu Ui
CIEIUaTbHOCTH.

[Iporpamma  MOXXET  HCIOJB30BATHCS  JIPYTUMH  MPOQECCHOHATBHBIMU
00pa3oBaTeNbHBIMU OPTaHU3AIMAMH, PEATM3YIOMUMH O0pa30BaTEIbHYI0 MpOrpamMmy
cpeaHero oomiero oOpa3oBaHus B Mpejiesiax OCBOCHHUS OCHOBHOM MpodhecCHUOHAbHOU

obpaszoBarenpHoii mporpammbl CIIO Ha 0a3ze ocHOBHOTO o0O0ImIero oOpa3oBaHUS

(IITIKPC, TITICC3).



OBIIIASI XAPAKTEPUCTUKA YYEFHOM JUCIUIIJIAHBI
«ECTECTBO3HAHMUE»

EcTecTBO3HaHHE — HayKa O SIBJICHHSX W 3aKoHaxX Mnpupoasl. CoBpeMEHHOE
€CTECTBO3HAHUE BKIIIOUYAET MHOYKECTBO E€CTECTBEHHO-HAYYHBIX OTpAacCiE€H, U3 KOTOPBIX
HauOoJiee BAXKHBIMU SIBIIAIOTCS (hU3uKa, XuMus U Onosiorusi. OHO OXBAThIBAET MIUPOKUIA
CHEKTP BOMPOCOB O Pa3HOOOPA3HBIX CBOMCTBAX OOBEKTOB MPUPOJBI, KOTOPHIE MOXKHO
paccMaTpuBaTh Kak €IMHOE LIEJIOE.

EctecTBeHHO-Hay4YHbIE 3HAHHS, OCHOBAaHHBIE HAa HUX TEXHOJOTHH (OPMHUPYIOT
HOBBIN 00pa3 Ku3HU. BhICOKOOOpa30BaHHBIN YEJIOBEK HE MOXKET JUCTAHIUPOBATHCS OT
byHIaMEHTAIBHBIX 3HAHUM 00 OKpyXKarolmeM MHpe, HE PHUCKYS OKa3aThbCs
OecrioMOIIHBIM B TpodeccHOHaNbHOM  JesATeNbHOCTU. JIo0oe mepCrneKTUBHOE
HaIIpaBJICHUE JEATEIIBHOCTU YEJOBEKA IPSIMO WIM KOCBEHHO CBSI3aHO C HOBOU
MaTepuaibHOW 0a30i W HOBBIMH TEXHOJOTHSIMU, U 3HAHUE MX €CTECTBEHHO-HAyYHOU
CYIIHOCTH — 3aKOH ycCIlexa.

EcTecTBO3HaHHE — HEOThEMJIEMAas COCTABIAIOIIAs KYJbTYpbl: OIpPENeIsis
MUPOBO33pEHUE YEJIOBEKa, OHO TMPOHUKAET WU B TyMaHUTapHyi cdepy, U B
OOIIIECTBEHHYIO KU3Hb.

PanronanbHBIM €CTECTBEHHO-HAYUYHBIM MeTO/, CHOPMHPOBABIIUNCS B paMKax
€CTECTBEHHBIX HAayK, 00pa3yeT eCTECTBEHHO-HAYYHYIO0 KapTHUHY MHpa, HEKOe 00pa3HO-
¢bunocodckoe 06001IEeHNE HAYUHBIX 3HAHUM.

OCHOBY ecTeCTBO3HAHUS MPEACTABISIET (PU3UKA — HAyKa O NPUPOJIE, U3yUarolas
HanOoJiee Ba)KHbIE SBJICHMS, 3aKOHbI M CBOMCTBA MaTepUalbHOro Mupa. B ¢usuke
YCTaHaBJIUBAIOTCS YHUBEpPCAIbHbBIC 3aKOHBI, CIIPaBEIJINBOCTD KOTOPBIX
ITOATBEPKIAAETCA HE TOJBKO B 3EMHBIX YCIOBHUSAX M B OKOJO3EMHBIX IPOCTPAHCTBAaX, HO
n BO Bcen BcenmeHHon. B 3TOM 3akimrouaercss OOWMH M3 CYIIECTBEHHBIX IPU3HAKOB
¢bu3ukK KaKk GyHIaMEHTaIbHON HAYKH.

®du3rka 3aHUMaeT 0co00€ MECTO Cpeau ECTECTBEHHBIX HayK, IMO3TOMY €€

IIPUHATO CHHUTATD JUACPOM CCTCCTBO3HAHUA.



EcrecTBOo3HAaHME Kak HayKa O SIBICHUSX M 3aKOHAX MPUPOJbI BKIIOYAET TAKKe
OJIHY M3 BOXHEUIINX OTPACIEN — XUMHIO.

XuMHsT — HayKa O BEHIECTBaX, UX COCTAaBE, CTPOEHUHU, CBOMCTBAX, MpoIeccax
MIPEBpAIlCHUs], UCTIOIb30BaHUY 3aKOHOB XMMHH B MIPAKTHUUYECKOMN JIESITEILHOCTH JIIOJIEH,
B CO3/JaHUU HOBBIX MaTEPHUAJIOB.

buonorus — coctaBHas 4acThb €CTECTBO3HAHHA. JTO HAayKa O XUBOWU MPHUPOJE.
Ona m3y4aeT pacTUTEIbHBIN, )KUBOTHBIM MHUP M YETIOBEKA, UCIIOIB3Ys KaK COOCTBEHHBIC
METOJIbl, TAaK M METOJIbl JAPYTHX HAyK, B YaCTHOCTU (PU3UKH, XUMUU U MATEMATUKHU:
HaOJI0JICHNS], SKCIIEPUMEHTBI, UCCJIEIOBAHUS C MOMOIIBIO CBETOBOTO M 3JIEKTPOHHOIO
MUKPOCKOIA, O00pabOTKy CTaTUCTUYECKUX JaHHBIX METOJAaMU MaTeMaTU4eCKOM
CTaTUCTHUKU U JIp. BUOJOTUs BBISABISET 3aKOHOMEPHOCTH, MPUCYILIUE KU3HU BO BCEX €€
MPOSIBJICHUSIX, B TOM YHUCJIE OOMEH BEIIECTB, POCT, Pa3MHOXKEHUE, HACIEACTBEHHOCTb,
M3MEHYUBOCTb, SBOJIIOLUIO U JIP.

B mpodeccuoHanbHBIX  00pa30BaTENbHBIX  OpPTaHU3AIUAKX, PEATHIYIONINX
00pa3oBaTEIbHYIO MPOrPAMMy CPEIHEro o0IIero oOpa3oBaHUs B Mpeesiax OCBOCHUS
OIIOII CIIO Ha 6a3e OCHOBHOTO O0IIEro 0Opa30BaHUs, U3Y4YAETCs MHTETPUPOBAHHAS
yueOHasi qucuuiuinHa «EcTecTBO3HaHUWEY», BKIIOUAIOUIAs TPU pasielia, o0Jagaromime
OTHOCHUTEIIBHOM CAMOCTOSITEJIBHOCTBIO M LEJNOCTHOCTBIO — «DuU3nkay, «XuUMus»,
«buonorus» — 4YTO HE HApylaeT MPUBBIYHYIO JIOTUKY €CTECTBEHHO-HAy4YHOTO
00pa3oBaHUsl CTYJEHTOB.

[Ipu ocBoennn mpodeccuit CIIO wum cmenmanpHOcTer CIIO coumanbpHO-

SKOHOMHUYECKOTO U TyMaHUTapHOro mnpoduieil mnpodeccHoHanIbHOTO 00pa3oBaHUs
ecTecTBO3HaHUE u3ydyaercst Ha 6azoBoM ypoBHe PI'OC cpennero obmiero oopazoBaHus
C y4eToM crerupuKu 0CBauBaeMoi mpoheccuu Uiu CrerualIbHOCTH.
DTO BBIpAXKaeTCs B COJICPKAHUU O0YyUCHUS, KOJTUYECTBE YaCOB, BbIJICNIEMbIX Ha
M3Y4YEHUE OTAEIBHBIX TEM MPOrPAMMBbI, TIIyOMHE UX OCBOCHUS O00yUYaIOIUMHUCS, 00BeMe
U XapakTepe MPaKTUYECKUX 3aHSATUH, BUJIaX BHEAYJAUTOPHON CaMOCTOSITEIbHON paObOThI
CTYJICHTOB.

B mporiecce peanuzainuu conepkanus ydeOoHou auciuiuimabl «EctecTBo3HaAHME

3HAYMMO H3ydeHUe paszzena «Pusuka», KOTOPbI BHOCUT CYILIECTBEHHBIM BKJIAJ B



CHUCTEMY 3HaHHI 00 OKpy’KaroleM MHUpe. DTOT pa3zell SBIIETCS CHCTEMOOOPa3yOIUM
IUIA IPYTUX Pa3AesioB yueOHOW NUCUMUIUIMHBI, TOCKOJIBKY (PU3MUECKHe 3aKOHBI JIEKaT B
OCHOBE COJIEpKaHUS KypCOB XUMUU U OUOJIOTHH.

[Tpu u3yyeHun y4deOHOTO MaTepuana MO XUMHH M OHOJIOTHUH IEIeco00pa3Ho
aKLEHTUPOBATh BHUMaHHE 0OyYarOIIMXCs HA )KU3HEHHO Ba)KHBIX OOBEKTaX MPHUPOJBI U
OpraHM3Me ueloBeKa. OJTo ruapocdepa, armochepa u Ouocdepa, KOTOpbIE
paccMaTpUBAIOTCS C TOUKU 3PEHUSI XUMUYECKUX COCTaBOB M CBOWMCTB, UX 3HAYEHUS IS
KU3HEACITENIbHOCTH JIIOJIEH, 3TO COJAEp)KAHME, OCBEUIAIOIIEEe pOJib BaKHEHIINX
XUMUYECKUX JJIEMEHTOB B OpPraHU3ME€ YEJOBEKa, BOIPOCHl OXpPaHbl 310pPOBBA,
NpOQUIAKTUKA 3a007€BaHUN U BPEAHBIX MPUBBIYEK, MOCIEACTBUI M3MEHEHUS CpEAbl
oOuTaHMs YeI0BeKa JUIsl YEI0BEUECKOM IMBUIIN3ALINY.

3aMeTHOE MECTO B COACpPKAHWM Y4YEOHOM IUCUMIUIMHBI 3aHUMAET Y4YEOHBIN
MaTepuaj, HE TOJbKO (OPMUPYIOUINI €CTECTBEHHO-HAYUYHYIO KapTUHY MHpa Yy
CTYJIEHTOB, HO M pACKpBIBAOIIANA IPAKTUYECKOE 3HAYEHUE €CTECTBEHHO-HAYYHBIX
3HaHUM BO BCeX cdepax KM3HU COBPEMEHHOI'0 OOIIECTBA, B TOM YKCJI€ B TYMaHUTapHOU
cdepe.

B uenom yueOHas aucuuiuimHa «EcTecTBo3HaHME», B COIAEpKAHMHM KOTOPOM
BEJyIIIMM KOMIIOHEHTOM SIBJIAFOTCS HAy4YHbIE 3HAHWS M HAy4HbIE METOJbI NO3HAHUS,
no3BoyiseT CcGOPMUPOBATH y OOYYarOMIMXCS IIEJIOCTHYIO E€CTECTBEHHO-HAyUYHYIO
KapTUHY MHpa, NOPOOYIUTh y HUX SMOLUMOHAIBHO-LEHHOCTHOE OTHOILIEHUE K
M3y4yaeMOMYy MaTepuaily, TOTOBHOCTb K BBIOOPY JIEWCTBHI  OIpeACIICHHON
HaIpaBJICHHOCTH, YMEHHWE KPUTHYECKH OLICHMBaTh CBOM M YyXKHE JCHCTBUSA U
MOCTYTIKH.

HNuTerpupoBanHoe  coiepxaHue  y4eOHOM ~ JAMCHMIUIMHBI — TO3BOJISIET
npenojaBareysiM (U3MKA, XUMUU M OMOJIOTMM COBMECTHO OpPraHM30BaTh H3Yy4YEHUE
€CTECTBO3HAHHUS, UCIIONIb3YsI UMEIOIINECS YACTHBIE METOAUKH MIPENOIaBaHUs NPEIMETA.

Nzyuenue o061meoOpa3zoBaTeibHON y4eOHON AMCHUILIMHBL «EcTecTBO3HAHUE
3aBepIlaeTcs MoABEAeHUEM UTOrOB B (hopMe nudpepeHIIMpOBaHHOTO 3a4eTa B paMKax
IIPOMEKYTOUHOM aTTeCTallU CTYJEHTOB B Ipouecce ocBoeHus ocHoBHoM OIIOIT CIIO

¢ mostydeHueMm cpennero oobiero oopazosanus (IIIIKPC, ITTICC3).



MECTO YYEBHOM JUCIIUIIJIMHBI B YYEFHOM ILJIAHE

VYyebnas gucuurmHa «EcTecTBo3HaHUE» SBISETCS y4E€OHBIM MPEAMETOM IIO
BbIOOpPY U3 o00s3aTenbHON mpeameTHor oOnactu «EctectBennbie Hayku»y DI'OC
CpeaHero oo1Iero 0opa3oBaHuUs.

B mpodeccuonanbHbIXx  00pa3oBaTENbHBIX  OpraHU3AlMAgX, PeATU3YIOIINX
00pa3oBaTEIbHYIO MPOrPAMMy CPEIHEro o0IIero oOpa3oBaHUs B Mpeiesiax OCBOCHUS
OIIOIT CIIO nHa ©6a3e oCHOBHOrO o00Imero oOpa3oBaHus, ydeOHas AUCIUILIMHA
«EcTecTBO3HaHUEe» U3yuyaeTcs B 0011e00pa3zoBaTesibHOM 1uKIe yueoHoro miana OITOIT
CIIO na 6a3e OCHOBHOrO 00IIETr0 OOpa3oBaHUsA C TOJYYEHHUEM CPEIHEro OOIIEro
obpazoBanus (I[IITKPC, I[TTICC3).

B yueOnbix mmanax [IIIKPC, TIIICC3 wecto yuyeOHOW UCIUIUIMHBI
«EctecTBO3HaHUE» — B cOCTaBe O0IIE0O0pa30BATENbHBIX YUYEOHBIX JAUCIHMIUIAH IO
BBIOOPY, (hopMupyeMmbIx u3 00s3aTenbHBIX TpeaMeTHbix obmacteit ®I'OC cpeanero
obmero oOpazoBanus, i npodeccuit CIIO wmm  cneumanbHoctet  CIIO

COOTBETCTBYIOIIETO MPod s MPodhecCuoHaTFHOTO 00pa30BaHMUS.



PE3YJIbTATBI OCBOEHHUS YYEBHOM JUCIIUILJINHBI

OcBoenue comepkaHus  y4eOHOW  muciuIUimHbBl  «EcTecTBo3HaHme»  obecnedynBaeT

JOCTHUKEHUE CTYJEHTAMHM CJICIYIOIIUX PE3YIbTaTOB:
* TUYHOCHHBIX:
— YCTOMYHMBBIA MHTEPEC K MCTOPUHU U JOCTHIKEHUSAM B 00JIACTM €CTECTBEHHBIX HAYK,
YYBCTBO I'OPJIOCTH 32 POCCUNMCKHE €CTECTBEHHbBIE HAYKH;
— TOTOBHOCTh K TMPOJOHKCHHUIO OOpa30BaHUsS, IMOBBIIICHHIO KBATU(PUKANNA B
n30paHHON MPOGECCHOHAIBHON NESITEILHOCTH C HCIIOJIh30BaHUEM 3HAaHUM B 00JIacTH
€CTECTBEHHBIX HAYK;
— 00BEKTUBHOE OCO3HAHHME 3HAYUMOCTH KOMITCTCHIIMA B 00JIACTH €CTECTBEHHBIX HAYK
JUIS 4eJloBeKa M OOIecTBa, YMEHHE HCIOJIb30BaTh TEXHOJOTMYECKHE TOCTHKCHHUS B
obmactu  (U3UKM, XUMUH, OWUOJOTUM  JUIsI  TIOBBIIIEHHUS  COOCTBEHHOIO
HMHTEIJIEKTYaJIbHOTO Pa3BUTHS B BRIOPaHHOM IPOQeCcCHOHATBLHOM AeATeIbHOCTH;
— yMEHHE MpOaHaJU3UPOBATh TEXHOTEHHBIC MOCIEACTBHUS IS OKPYXKAIOIIEH Cpesbl,
OBITOBOM U MPOU3BOACTBEHHOU JIEATEIILHOCTH YEJIOBEKA;
— FOTOBHOCTb CaMOCTOSATEJIBHO JIOOBIBATh HOBBIE JUIs CE€0S1 €CTECTBEHHO-HAYYHBIC
3HAHMS C UCTIOJIB30BAHUEM JIJISI ATOTO JTOCTYITHBIX HCTOYHUKOB WH(OpMAITHH;
— YMEHHE YIPaBIIATh CBOCH MO3HABATEIBHOMN JESITEIBHOCTBIO, TPOBOAUTH CAMOOIIEHKY
YPOBHSI COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHS,
— yMEHHE BBICTPAMBaTh KOHCTPYKTUBHBIC B3aMMOOTHOIIICHUS B KOMAaH/C 1O PEIICHHUIO
00IIMX 3a/1a4 B 00JIaCTH €CTECTBO3HAHHS;
* MemanpeomMemHbix.
— OBJAJICHHEC YMCHHMSIMH W HaBbIKAMU pA3JIMYHBIX BHUAOB IT03HABATEIHLHOMN
NEATEeIIBHOCTH JIJISl U3YYEHHS pa3HbIX CTOPOH OKPY’KAIOIIEr0 €CTECTBEHHOTO MHUPAa;
— IMPUMEHEHNE OCHOBHBIX METO/IOB MO3HAHUS (HAOFOICHUSI, HAYYHOTO DKCIIEPUMEHTA)
JUTSL UI3YYEHHS PA3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHUHBI MHPA, C KOTOPHIMU
BO3HHUKACT HEOOXOAMMOCTD CTAJIKMBATHCS B ITpodeccHoHalbHOI cdepe;
— yMEHUE OTPESIATh 1SN U 3a/1a4 JACATSIBHOCTH, BEIOMPATh CPEACTBA JIJIS UX
JTOCTHKEHHUS Ha MPAKTHKE;

— YMCHHUEC HCII0Jb30BAaTh Pa3/IMYHbIC HCTOYHUKHU AJIA ITOJTYUYCHUA CCTCCTBCHHO-



Hay9HOW WH(OOpPMAIMM W OICHWBATh €€ JIOCTOBEPHOCTh JUISI  JTOCTHIKCHUS
MOCTaBJICHHBIX LI€TIEH U 3a/1ay;

* npeoMemHulX.

— c(hopMuUpOBaHHOCTH MPEACTABICHUH O IIEJTOCTHON COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KapTUHE MHpA, MPUPOJAE KaK EIMHOM LEJIOCTHOW CHCTEME, B3aUMOCBS3U
YeJI0BeKa, MPUPOJIbI U OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MacIITabax
Bcenennoii;

— BJIaJICHUE 3HAHUSIMU O Han0oJiee BAKHBIX OTKPBITUSIX U JOCTHKEHUSIX B 00J1acTU
€CTECTBO3HAHMSI, MOBJIUSIBIIMX HA 3BOJIIOIUIO MPEJICTABICHUN O MPUPOJIE, HA PA3BUTHE
TEXHUKHU U TEXHOJIOTUH;

— c(hOpMUPOBAHHOCTh YMEHUSI TPHUMEHSITh €CTECTBEHHO-HAYYHBIC 3HAHUS s
OOBSICHEHUS  OKPYKAIOIMX  SIBIICHUM, COXpaHEHUs  3JI0pOBbs, oOecredeHus
0€e30MacHOCTH  JKM3HEACSATEIBHOCTH,  OEpEeKHOr0  OTHOUIEHUS K  TPHUPOJIE,
pPallMOHAIIBHOTO IPUPOJIONOIB30BAHUS, @ TaKK€ BBIIOJHEHUS POJM TPAMOTHOTO
MOTpeOUTENS;

— c(hopMuUpOBaHHOCTD MPEACTABICHUI O HAYYHOM METO/IE MO3HAHUS TPUPOJIBI U
CpEACTBax U3YUYEHUSI MEraMmupa, MakKpoMUpa 1 MUKPOMUPA; BIaJeHUE TPUEMaMHU
€CTECTBEHHO-HAYYHBIX HAOJIOIEHUH, OTIBITOB, UCCIICOBAHUM U OLICHKU JJOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB;

— BJIaJICHUE TOHSITUWHBIM amiapaToM €CTECTBEHHBIX HAyK, MO3BOJISIONIMM IO3HABATh
MHp, y4aCTBOBaTh B AUCKYCCHUSIX [0 €CTECTBEHHO-HAYYHBIM BOIIPOCAM, HCIOJIb30BATh
pa3JIMuHble HMCTOYHMKUA UWHQOpManuM Jyisi TOJATOTOBKU COOCTBEHHBIX  paloT,
KPUTHUYECKH OTHOCHUTHCS K coobuieHussM CMMU, coaeprkainum HaydyHYI0 HHQOpMAILIUIO;
— c(OpPMHUPOBAHHOCTh YMEHUM MOHUMATh 3HAYUMOCTb €CTECTBEHHO-HAYYHOTO 3HAHUS
JUIST KaXKJIOTO 4YeJOoBeKa HE3aBUCUMO OT €ro MnpodeCCUOHATIBHOW JeATeIbHOCTH,
paznuyaTh (aKkThl U OIICHKH, CPABHUBATH OIICHOYHBLIC BBIBOJIBI, BHUACTh HX CBSI3b C

KPUTEPUSIMU OLICHOK U CBSI3b KPUTEPHUEB C ONPECICHHON CUCTEMOU IIEHHOCTEH.



COJIEP)KAHUE YYEBHOM TUCIUITIINHBI
PU3NKA

Beeoenue

®duzrnka — (QyHIaMeHTallbHAsg Hayka o mpupoje. EcTecTBeHHO-HAYYHBIN METO.
MO3HAHUS, €70 BO3MOXXHOCTU M TPaHULIbI IPUMEHUMOCTU. EJUHCTBO 3aKOHOB MPHUPOIBI
M cocTaBa BemiecTBa BO BcenenHoil. OTKpwITHS B (U3MKE — OCHOBa IMporpecca B
TEXHHUKE U TEXHOJIOTUU MTPOU3BOJICTBA.
Mexanuka

Kunematuka. Mexannueckoe paBmxkeHue. (Cucrema orcuera. Tpaexkropus
newxkenus. [lyte. [lepememienue. PaBHomepHoe npsiMonnHenHoe JBrxkeHne. CKOpOCTbh.
OTHOCUTENBHOCTh MEXAHUYECKOTO JIBMKCHUS. 3aKOH CJIOXKEHUsI ckopocterl. CpenHss
CKOpPOCTH IPU HEPABHOMEPHOM JIBMKEHUU. MTHOBEHHAsi CKOPOCTh. PaBHOYCKOpEHHOE
MPSMOJIMHEMHOE JBIKEHUE. Y ckopeHne. CBOOOHOE MMaIeHue Te.

Jnnamuka. Macca u cuna. B3auMmogeiictBue Ten. 3akOHbl AUHAMUKHA. CUiIbl B
pupoie. 3aKOH BCEMUPHOTO TSATOTEHHUS.

3aKOHBI COXpaHEHHs B MexaHUKe. MMiynbc Tena. 3aKOH COXpaHEHUs WUMITYJIbCA.
PeaktuBHOe nBmxeHue. Mexannueckas pabora. MomtHocTh. MexaHudeckas SHEprus.
Kunernueckas sneprusa. Kunetndeckast sHeprus u padora. [loreHnuanbaas sHeprus B
IPABUTALIMOHHOM I10JI€. 3aKOH COXPAaHEHUS MTOJTHOW MEXAHUYECKOM SHEPTUH.
Jlemoncmpayuu
OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Bubr MEXaHMYECKOTO JIBUKEHUS.
NuepTHOCTH TEI.
3aBUCHUMOCTh YCKOPEHUS TeJIa OT €r0 MACChI M CUJIbI, ICHCTBYIOIIEH Ha TENO.
PaBeHCTBO 1 MPOTUBOIIOI0KHOCTH HAITPABJICHUS CHJI IEUCTBUS U POTUBOAECHCTBUS.
HesecomocTs.
PeakTuBHOE NBMKEHUE, MOJIECIIb PAKETHI.
N3menenune sHepruu pyu COBEPIICHUN PaOOTHI.

OcHo6bl MONEKYNAAPHOU PU3UKU U MEPMOOUHAMUKU



Monekynapuas ¢uszuka. ATOMHCTHYECKass TEOpPUS CTPOEHUS  BEIIECTBA.
HabGmionenuss #u  OOBITBI, TOJATBEPXKIAIOUINE aTOMHO-MOJIEKYJISIPHOE  CTPOEHHUE
BellecTBa. Maccel M pa3mMepbl MOJEKyJ. TeIuioBOoe NBUKEHHUE YacTHUL[ BELIECTBA.
bpoyHoBckoe nBuxenune. WpeanpHbld Ta3. Temmeparypa Kak Mepa CpegHeu
KMHETUYECKOW HSHEPIMM YacTUll. YPABHEHUE COCTOSHHUS HACAIbHOIrO ra3a. Mopjelnb
xuaKocTu. [loBepxHOCTHOE HaTsKeHHE U cMaunBaHue. Kpucramueckue u amopdHbie
BEILIECTBA.

Tepmonunamuka. BuyTpenHsast sHeprus. Pabota u TermiooTAada Kak CHoCOObI
VM3MEHEHMS BHYTpEHHEU 3Heprud. [IepBoIil 3aK0H TepMOAMHAMUKY. TEIIOBbIE MAIIMHBI
U UX IPUMEHEHHE.

Jlemoncmpayuu

JIBueHne OpOyHOBCKUX YaCTHII.

Huddyzus.

SIBNEeHUSI HOBEPXHOCTHOTO HATSKEHUSI 1 CMAUYUBAHMS.
Kpucramisl, amopdHbIe BeECTBA, KUAKOKPUCTALNTMYECKUE TENA.
M3MeHeHne BHYTpEHHEHN 3HEpruu Tell IpU COBEPIIEHUH PaOOTHI.
OcHo8bl I1eKMmPOOUHAMUKU

OnekTpocrarvka. B3anmoneicTBUe 3apsKEHHBIX Tel. JJIEKTPUYECKUU 3apsii.
3aKOH COXpaHEHHS SIEKTPUYECKOro 3apsana. 3akoH KyrnoHa. DleKTpocTaTH4YecKoe
T10JI€, €r0 OCHOBHBIE XapAKTEPUCTUKHU U CBSA3b MEXIY HUMHU.

[TocTosinublll TOK. IloCTOAHHBIN 3MeKTprueckuid TOK. Cuia TOKa, HaIpsKEHHE,
ANEKTPUYECKOE COMPOTUBIICHHE. 3aKOH OMa ISl y4acTKa AIEKTPUYECKON LIETIH.

MarnutHOe noJsie. MarHuTHOE NOJIE M €r0 OCHOBHBIE XapaKTEpUCTHUKU. [lelicTBre
MAarHUTHOTO TIOJIi HA MPOBOJHUK C TOKOM. 3aKOH Ammepa. IJIEKTPOJBUTaTENb.

SIBnenue 3J'I€KTPOM&FHPITHOI>1 HHAYKIINN.

Jlemoncmpayuu
DIIeKTpU3aLus Tell.
BzanmopencTBue 3apsyKeHHBIX TEI.

Harpepanue npoBOIHUKOB C TOKOM.



OmneiT Opcrena.

B3anmonenicTBrue MPOBOAHUKOB C TOKOM.

JlelicTBME MarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

Pabota snexkTpoaBuraternsi.

SIBNeHHE 3JIEKTPOMATHUTHOW UHAYKIUU.

lIpaxmuueckoe 3anamue

COopka 3IIeKTpUIECKON IeTH, U3MEPEHNUE CHIIbI TOKA U HANpPsHKEHUS Ha €€ pa3iIMuHbIX
Y4aCTKaX.

Konebanusn u eo1nwl

Mexanunueckue kosieOanusi U BoaHbl. CBoOOIHEBIE KoNieOanus. [lepuon, yactora u
amIuInTy1a koneOanuil. 'apmonnueckue konedanus. MexaHndeckue BOJHBI U UX BUBI.
3BYKOBBIE BOJIHBL. YJIbTPa3BYKOBBIE BOJIHBL. YJIBTPAa3ByK M €ro HCIOJIB30BAHUE B
MEJULMHE U TEXHUKE.

DJNeKTpOMarHuTHele KoyiebaHust M BOJIHBI. (CBOOOJHBIE 3JIEKTPOMArHUTHBIC
konebanus. KonebaTenbHbId KOHTYp. DJIEKTPOMArHUTHOE MoJie. DJIEKTPOMArHUTHBIE
BOJHBL. CKOpPOCTH  DJIEKTPOMArHUTHBIX BOJH. (CBeToBble BONHBL. — Pa3Burne
MIPEACTABICHUIM O MPUPOJE CBETA. 3aKOHBI OTPAXKEHUS U MPEIOMIICHUS cBeTa. JIMH3BI.
dopmyJia TOHKOH JIUH3BI.

Jlemoncmpayuu

Konebanus MmaTeMaTH4eCKOTO U NPYKUHHOTO MasiTHUKOB.
Pabora snekrporeneparopa.

N3nydyeHue v npueM 31eKTPOMarHUTHBIX BOJIH.
Pagnocss3sb.

PasnoxxeHue 6e1oro cBeta B CIIEKTP.
HNurtepdepenuus u audpaxuus cBera.
OTpakeHHe U MPETOMIIEHUE CBETA.

OnTtuyeckue MpUOOPHI.

IIpakmuueckue 3anusamus

N3yuenue nuatepdepeHun u 1udpakinu cCBeTa.

Inemenmol KGAHMOBOU (PpuzuKu



KBaHTOBBIE CcBOMCTBa cBeTa. KBanToBas runoresa [lLmanka. @OTO3IEKTPUYECKAN

s dexr.

®duszuka aroma. Mojaenu crpoenust aroma. OnbIT Pezepdopna. Gusuka aToMHOr0
A5lpa U 3JIEMEHTAapHbIX YacThull. COCTaB U CTPOEHUE aTOMHOIO s/ipa. PaiMOaKTUBHOCTD.
PannoakTuBHbBIC HU3TYyUYEHHS U UX BO3JCHCTBUE HA KUBBIC OPTAHU3MBI.
Jlemoncmpayuu
dotordexr.
DOTORIEMEHT.
N3nyuyenne masepa.
JImHenyaTeie CIIEKTPBI PA3JINYHBIX BEIIECTB.
CueTurK MOHU3HUPYIOIINX U3ITYYEHUM.
Bcenennaa u ee réonwyusn
Crpoenue u pazsutue Beenennoi. Mogens pacumpsitomerics BeeneHHO.
[Ipoucxoxnenue ComueuHoit cucrembl. CoBpeMeHHas (pu3nyeckas KapTUHA MUPA.

XUMUs
OO6m1as ¥ HeOpraHU4ecKast XUMUs
Beeoenue
XuMHUYECKash KapTUHA MUPa KaK COCTaBHAS YaCTh €CTECTBEHHO-HAYYHON KAPTUHBI
Mupa. Poiab XuMuu B )KM3HU COBPEMEHHOTO 0011ecTBa. HoBelime 1oCcTukeHus
XUMHYECKOI HAYKH B IVIAHE PA3BUTHS TEXHOJOTHI: XUMUYECKAsi TEXHOJIOTUSI—
OMOTEXHOJIOTUsI—HaHOTeXHOJIOoTus. [IpuMeHeHre TOCTHKEHUI COBPEMEHHOW XUMUU B
TYMaHUTApHOU cdepe NeaTeTbHOCTH 00IeCTRa.
OcHosHble noHamus U 3aKOHbL XUMUU
[Ipeamet xumuu. BemectBo. ATom. Mosekyna. XuMHUECKUH 3JIEMEHT U (hOPMBI €ro
cyuiecTBOBaHUs. [IpocThie U ClIOkKHBIE BEMIECTBA. AJNTIOTPOIHS U €€ TPUUUHBI.
Jlemoncmpayus
HaGop Mozeneii aToMOB ¥ MOJIEKYI.
N3mepenue BemecTBa. OCHOBHBIEC 3aKOHBI XMMUH. Macca aTOMOB U MOJIEKYJ1. ATOMHast
earHuIa Maccel. OTHOCHUTENBHBIE aTOMHAs U MOJIEKYJIApHast Macchl. KomnuecTBo
BEILIECTBA.
[TocTostnnas ABoranpo. Mosnsipaast Mmacca. 3akoH ABoraapo. Mossipablii 00beM ra3os.
PacdeTtsl o xumuyeckum Gopmyiam.
3aKOH COXpaHEHUs MACChl BEIIECTBA.
Iepuoouueckuii 3axonu Ilepuoouueckasn cucmema xumuyeckux snemernmos /. 1.
Menoeneesa
Otkpsoitue [lepuoanueckoro 3akoHa. llepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB
J1. 1. MenneneeBa kak rpaduyeckoe oroopakenue [lepuoanueckoro 3akoHa.
[Tepuoauyeckuii 3aKOH U CUCTEMA B CBETE YUEHUSI O CTPOCHUU aTOMa. 3aKOHOMEPHOCTH



M3MEHEHUS CTPOSHUS AIEKTPOHHBIX 000JI0YEK ATOMOB U XUMUYECKUX CBOMCTB
00pa3yeMbIX 2JIEMEHTaMU IIPOCTHIX U CIIOKHBIX BeleCTB. 3HaueHue [lepuonnueckoro
3akoHa U [leprnoanueckon cucteMbl XUMUdeckux 3ueMeHToB 1. . Menneneesa s
pPa3BUTHUS HAYKW U IOHUMAHUS XUMUYECKON KapTUHBI MUPA.

Hemoncmpayusn

Paznuunbsie  dopmbl Ilepuogmdeckoid cHCTEMbl XUMHUYeCKuX osnemeHTtoB J[. U.

Menneneesna.

Cmpoenue gewecmea

IIpupona xumuueckon cBsi3u. KoBaneHTHas CBsA3b: HENOJsApHAsA U nojspHasd. Monnas
cBs3b. KaTnonsl n annonsl. MeTtammyeckas cBsa3b. BonopoaHas cBs3b. B3anmocBs3b
KPUCTAIUIMYECKUX PEUIETOK BEIIECTB C PA3IMYHBIMUA TUIIAMU XUMHAYECKOU CBSI3U.
Hemoncmpauusn

OO0pas1pl BEIIECTB U MATEPUAJIOB C PA3JIMYHBIMU TUITAMH XUMUYECKON CBSI3H.

Booa. Pacmesopul

Bona B mpupoze, ObITy, TEXHUKE U Ha MPOU3BOJIcTBE. DU3HUECKUE U XUMUYECKHE
CBOMCTBA BOIbI. 3arpsi3HUTEINN BOJIBI U CIIOCOOBI OUMCTKH. JXKecTkasi Bojia U ee
yMATYCHUE.

OrnpecHeHne BoAbl. ArperaTHble COCTOSIHHS BOABI U €€ MEPEXObl U3 OJTHOTO
arperaTHOro COCTOSIHUSL B IPYTOE.

PacTBopenue TBEpABIX BEMIECTB U Ta30B. 3aBUCUMOCTh PACTBOPUMOCTH TBEPABIX
BEIIIECTB U Ta30B OT TeMIlepaTypbl. MaccoBas J10Jis BELIECTBa B paCTBOPE Kak Crocod
BBIPAKEHUS COCTaBa pacTBOpA.

Hemoncmpauusn

DuU3NYECKHUE CBOMCTBA BOJIBI: IOBEPXHOCTHOE HATSKEHUE, CMAYUBAHHUE.

Xumuueckue peaxkyuu

[Tonarue o xuMuueckoi peakunu. TUIbl XUMHUECKUX peakinii. CKOpOCTh peakiuu U
(bakTOphI, OT KOTOPBIX OHA 3aBUCUT. TemnoBor A3 (PEKT XUMHUIECKON PEeaKIIHH.
XMMHUUYECKOE PaBHOBECHE U CITIOCOOBI €T0 CMEIIICHUS.

Jlemoncmpavyuu

XHUMHUYECKHUE PEAKIIUU C BBIICIICHUEM TEIIOTHI.

OOpaTUMOCTh XUMUYECKUX PEAKIIHIA.

Ilpakmuueckoe 3anamue

3aBUCUMOCThH CKOPOCTH XMMUYECKOW peaKIuu OT Pa3auyHbIX (aKTOPOB (TEMIIEPATYPHI,
KOHIICHTpPAIUHU BEIIECTB, ICHUCTBUSI KaTalu3aTOPOB).

Heopeanuueckue coeounenus

Knaccuduxkanus HeopraHmyecKux coOeJMHEHUHA U UX CBOMCTBA.

OKcupl, KUCIOTBI, OCHOBaHHUS, COJIM. XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHEHHUMN B CBETE TEOPHUU EKTPOIUTHUECKONU TUCCOLUALINY.
[Tonsitue o rugponuse coiseit. Cpeia BOAHBIX pACTBOPOB COJICH: KUCHIAs, HEUTpaJibHAas,
mesiouHas. Bomopoausiii mokasaresb pH pacteopa.

MeTtajibl 1 HEMETAJLIbI.

Mertannel. O0mue pu3ndecKue U XMMUUECKHUE CBOMCTBA METAJIJIOB, 00YCIOBICHHBIE
CTPOEHHUEM aTOMOB M KPUCTAJJIOB U MOJOKEHUEM METAJIOB B



AIEKTPOXUMUYECKOM Psiy HampsukeHuil. O01ume crnocoObl MOTyYeHUsS METAIIIOB.
CmnaBbl: yepHble U 1IBeTHBIE. Koppo3usi MeTamioB U criocoObl 3allMThI OT HEE.
Hemeramnbl. O6111ast XxapakTepuCTUKA IIABHBIX OJATPYIIIT HEMETAJUIOB Ha IpUMEpe
rajoreHoB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJIJIOB.
Baxknelimue coeAMHEHNs] METAIUIOB M HEMETAJUIOB B IPUPO/JIE U XO3AMCTBEHHOM
NEATEIIbHOCTH YEJIOBEKA. 3aIUTA OKPYKAIOIIEH Cpelbl OT 3arpsi3HEHUS TAKEIIBIMU
MeTaJlJIaMU, COEUHEHUSIMU a30Ta, CEPBI, YIIIEPOIa.

Jemoncmpayuu

B3anmoeiicTBrEe METAILIOB ¢ HEMETalIaMU (LIMHKA C CEpOM, allOMUHUS C HOJ0M),
pacTBOpaMHU KUCJIOT U IIEJI0YEH.

I'openne meTamioB (LIMHKA, kKeJIe3a, MarHus) B KUCJIOPO/JIE.

B3auMmopericTBre a30THOM U KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOT C MEABIO.
BoccTanoButenbHbIE CBOMCTBA METAILIOB.

XUMHYECKHAE CBOMCTBA COCTMHEHU METAJLIOB.

Ilpakmuueckue 3anamusn

Peakiiuu oOMeHa B BOJIHBIX PaCTBOPAX AJIEKTPOIUTOB.

Omnpenenenue pH pactBopa coieid.

BriTecHeHnue xsopoM Opoma u Hojaa U3 pacTBOPOB UX COJICH.

B3anmoeiicTBHE METAIIIOB ¢ PACTBOPaMU KUCJIOT U COJIEH.

OPTAHUYECKASA XMUA

Opeanuueckue coeOuHeHus

OcHOBHBIC NOHATHS OPraHUYECKON XUMHMHU M TEOPHUSI CTPOCHUS OPTraHNYEeCKHUX
COeIMHEHUI.

[Tonarue nzomepuu. Buasl nuzomepuu: crpykrypHas (yriaepoaHoro CKeJera,
MOJIOKEHUST KPATHOM CBSI3M WM (QYHKIIMOHATIBLHOM TPYIIIbI), MPOCTPAHCTBEHHAS.
MHuoroo6pasue OpraHnuecKuX COeAMHEHUI.

YriaeBoaopoasil.

[IpenenbHbIE M HENPEAEIbHBIE YTIIEBOAOPOAbl. CTPOEHNE YIIIEBOIOPOIOB,
XapaKTEPHbIE XUMUYECKUE CBOMCTBA YriaeBoaopoaoB. [IpeactaBurenu yriieBogopOI0B:
METaH, 3TUJICH, alleTUIIeH, OeH301. [I[pruMeHeHne yriieBo10poi0B B OpraHuYeCKOM
cuHtese. Peaknusa nomumepusanuu. HedTh, ra3, KaMeHHBIN yroiab — MPUPOTHBIC
WCTOYHHUKH YTJIEBOJIOPOIOB.

Kucaopoacoaep:xamue opranu4ecKkue BeuecTrsa.

CnupThl, KapOOHOBBIE KUCJIOTHI U CIIOKHBIE dPUPHI: UX CTPOECHUE U XapaKTEepPHBIC
XUMHYECKue cBorcTBa. [IpeacTtaButenn KuciopoacoaepKallux OpraHnuecKux
COCMHEHUN: METUIIOBBIA U 3TUJIOBBIM CIIUPTHI, [JIMLIEPUH, YKCYCHAsl KuciaoTa. MbLia
KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. JKUPBI KaK CIO0KHBIE YPUPHI.

VYrieBodsl: T0K03a, Kpaxmal, HeJUTi0JI03a.

A3oTcoaepxalyue OpraHudecKue CoeAMHEeHM .

AMWHBI, aMUHOKUCIIOTHI, Oesiku. CTpoeHue u Onosiorndyeckasi PyHKIUs OEIKOB.
XHUMHUYECKHUE CBOMCTBA OEITKOB.

I'eneTnyeckas CBsI3b MEXKAY KIACCAMU OPTAHUYECKUX COCTMHEHUM.
Hemoncmpauuu



[Tomy4yeHue 3THIIEHA U €T0 B3aUMOJICUCTBHE C PACTBOPOM MIepMaHTaHaTa Kajus,
OpOMHOI BOJIOH.

Peakiust mostydeHus1 yKCyCHO-3THIIOBOTO 3(upa.

KadecTBeHHas peakius Ha TJIMLIEPUH.

[IBeTHBIE peakiuu OENKOB.

Ilpaxkmuueckue 3anamusn

XVMHUYECKHE CBOMCTBA YKCYCHOM KHCIIOTHI: B3aUMOJCHCTBUE C MHAUKATOPAMU,
metamamu (Mg), ¢ ocHoBarusmu (Cu(OH)2) u ocHoBHBIME okcuiamu (CuO).
Obpatumas 1 HeoOpaTHUMasi IeHaTypaius OEIKOB.

IlnacTmMacchl 1 BOJIOKHA.

[TonsiTue o macTMaccax. TepMoOTUTaCTUYHBIE i TEPMOPEAKTUBHBIE TIOTUMEPHI.
OTtaenbHBIC TPEACTABUTENIN CHHTETUYECKUX U MCKYCCTBEHHBIX MTOJTMMEPOB:
benonodopmManbIETUIHBIE CMOJIBI, TOJIMBUHIIIXJIOPHU, Te(IIOH, HEILTYTONI.
[TonsiTHE 0O XUMUYECKUX BOJIOKHAaX. HaTypanbHble, CHHTETUYECKHUE U UCKYCCTBEHHbBIE
BoJIokHA. OT/ENbHBIE MPECTABUTENN XUMHUUYECKUX BOJIOKOH: alleTaTHOE
(TpualeTaTHBIN 1IENK) U BUCKO3HOE BOJIOKHA, BUHWJIXJIOPUIHBIE (XJIOPUH),
MOJIMHUTPUJIbHBIE (HUTPOH), IOJIMAMUJTHBIE (KAllPOH, HAHJIOH), TOoJUA(UpHBIE (JTaBCaH).
Jlemoncmpayus

Paznuunbie BUBI IJ1aCTMACC ¥ BOJIOKOH.

Ilpakmuueckue 3anamus

O3HAKOMJICHHE C CHHTETUYECKUMH W UCKYCCTBEHHBIMH ITOJTUMEPAMH.

Omnpenenenre pa3IUIHBIX BUIOB XUMUYECKUX BOJOKOH.

Xumust u oHcu3Hs

XuMHs 1 OPraHU3M YeJIOBeKA.

XHWMHYECKHUE JIEMEHTHI B OpraHu3Me denoBeka. OpraHndecKkne U HeOpraHUIECKUe
BenlecTBa. OCHOBHBIC )KU3HEHHO HEOOXOIMMbIEC COSMHEHHUS: OCJIKH, YTIEBOIbI, JKUPHI,
BUTAMHHBI. YTJIEBOJbI — TJIaBHBIM HCTOYHUK SHEPTUU Opranuszma. Poib KupoB B
opraHusmMe. XO0JECTEpUH U €ro POJb B 37I0POBhE UETIOBEKA.

MuHepanbHbIC BEIIECTBA B MPOAYKTAX MTUTAHUS, TUIIEBBIC TOOABKU.
COanaHcupoBaHHOE TTUTAHUE.

Xumus B ObITY.

Bona. KauectBo Bobl. Moromue u uucTsmue cpeactsa. [Ipasuna 6e3omnacHoi paboTh
CO CpeJICTBaMU OBITOBOM XUMHH.

BUOJIOI'UA
buonocus — cosoxynnocms nayk o socusoti npupooe. Memoowvt HayuHo2o
NO3HAHUs 8 OUOIOUU
Kupas npupoaa kak 00bEKT U3ydeHus Ouoaorur. MeTo bl uCCeJ0BaHUS KUBOU
pupo bl B Onosioruu. OnpeeneHue )Ku3Hu (¢ MpUBICYCHUEM MaTepralia u3 pas/esioB
(GU3UKY U XUMUH). YPOBHU OPTaHU3AIUN KU3HH.
Jemoncmpayuu
YPpOBHUM OpraHu3alvy KU3HHU.
MeTobl TO3HAHUS )KUBOM TPUPOIBI.
Knemxka



Hcropus uzyuenus kinetku. OCHOBHBIE MOJIOXKEHUS KJIIETOUHOU Teopuun. KieTtka —
CTPYKTYPHO-(DYHKIIMOHAJIbHAS (37I€MEHTapHAsl) €AUHUIIA KU3ZHU.

Crpoenue knetku. [IpokaproOThl M 5yKapuOThl — HU3IIUE U BBICIINE KJICTOYHBIE
opranu3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMITIOHEHTHI KJIETKU 3yKapuoT. [loBepXHOCTHBIN
anmapat. CXxeMaTUYHOE ONMHUCAHUE KUIKOCTHO-MO3aUYHOM MOJIENN KIIETOYHBIX
MeMOpaH.

[{uToruiazma — BHYTpPEHHSISI Cpe/ia KIETKH, OpraHou bl (opranesuinl). Kiierounoe spo.
@yHKUMSA Aapa: XpaHEHUE, BOCIIPOU3BEACHHUE U Iepeaya HaCcIeICTBEHHON
uH(GOpPMaIIH, PETYIISIIUSI XUMUYECKOM aKTUBHOCTH KJIeTKH. CTpyKTypa v pyHKIHUU
XpPOMOCOM. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.

MarepuanbHOE €JUHCTBO OKPYKAIOIIEro MUPA U XUMHYECKUI COCTAB JKUBBIX
OopraHu3MoB. brosornyeckoe 3HaU€HNE XUMUYECKUX 3JIEMEHTOB. Heoprannueckue
BEILIECTBA B COCTaBE KJIETKU. POJib BOABI KaAK paCTBOPUTENS 1 OCHOBHOI'O KOMIIOHEHTA
BHYTPEHHEW CcpeJlbl OpraHnn3MoB. Heoprannueckrue HOHBI. YTIIEBOBI U JTUIU/bI B
kietke. CTpykTypa u 6uonoruueckue GyHKIUN O€IKOB. AMUHOKHUCIOTHI — MOHOMEPHI
6enkoB. CTpoeHre HYKJICOTHUIOB U CTpYKTypa noiaunykieotuausix neneid JJHK u PHK,
ATO.

Bupycs! u 6akrepuodaru. Heknerounoe crpoeHue, )kM3HEHHbBIN UK U €r0
3aBHCHUMOCTH OT KJIETOUHBIX OPM KU3HU. Bupychl — B030yauTEenn NHPEKINOHHBIX
3a0oeBaHul; MOHATHE 00 OHKOBUpYcax. Bupyc MmmyHoaeduiura yenoseka (BHY).
[Ipodpunaktuka BUY-nnpexunu.

Hemoncmpauuu

CtpoeHue MoJeKyIbl OelKa.

Crpoenne momnekyisr JIHK.

CtpoeHue KIeTKH.

CtpoeHue KJIETOK MPOKAPUOT U 3YKAPHUOT.

CrpoeHnue Bupyca.

Ilpakmuueckue 3anamus

Habntoienue Ki1eTok pacTeHUH 1 )KMBOTHBIX MIOJI MUKPOCKOIIOM Ha TOTOBBIX
MHUKponpenapaTax U UX OIUCaHUeE.

CpaBHEHHE CTPOCHMS KIETOK PACTEHUN U KUBOTHBIX.

Opeanuzm

Opranuzm — egauHoe 1enoe. MHOrooopasme opraHu3MoB.

OOMeH BelIeCTBOM M HEPTHUEH C OKpYKaroIIel cpesioil Kak HE0OXOIUMOE YCIIOBHE
CYILIECTBOBAHUS KUBBIX CUCTEM.

CrocoOHOCTh K CaMOBOCIIPOU3BEICHUIO — OJIHA U3 OCHOBHBIX OCOOEHHOCTEH JKUBBIX
OpraHu3MoB. JleneHue KIeTKM — OCHOBA pOCTa, Pa3BUTHUS U PA3MHOKECHUS
OpTaHU3MOB.

becnonoe pazmuoxenue. [10510BOM TTpoOLIECC U TOJTOBOE PA3MHOXKECHUE.
Omoa0TBOpEHKE, €r0 OMOJIOrHYECKOe 3HAUCHHE.

[TonsTre 00 MHAUBUAYATLHOM (OHTOTE€HE3), SMOPUOHATBLHOM (IMOpUOTEHE3) U
MOCTAMOPHOHATBFHOM Pa3BUTHU. IHIMBHIyaTbHOE PA3BUTHE YEIOBEKA U €TO
BO3MOKHBIE HAPYIIICHHUS.



OO1ue npeacTaBiIeHus O HACAeICTBEHHOCTH U U3MEHYMBOCTHU. | eHeTHuecKast
TEPMUHOJIOTHS M CUMBOJIMKA. 3aKOHOMEPHOCTH HacienoBaHus. HacienoBanue
IPU3HAKOB y YesoBeka. [lonoBeie XxpoMocombl. CHEIUIEHHOE € MOJI0M HACIEI0BaHUE.
HacnencrBennbie 00sie3HU YelloBeKa, UX MPUUYKHBI U nipoduakTika. CoBpeMeHHbIE
NPEACTABICHUS O TEHE U TEHOME.

['eneTnueckue 3aKOHOMEPHOCTH U3MEeHYMBOCTH. Kitaccudukaims GpopM U3MEHUMBOCTH.
BinsiHue MyTareHOB Ha OPTraHU3M YEJIOBEKa.

[IpeamerT, 3aaa4n U METO/IBI CENEKIMU. | eHeTHYeCKne 3aKOHOMEPHOCTH CEJIEKIUH.
Yuenue H. . BaBuiioBa o nienTpax MHOroo0pasus U mMpoOUCXOXKIECHUS KyJIbTypPHBIX
pacTeHUN.

brorexHoorHs1, €€ NOCTHKEHHUS, IEPCIIEKTUBBI PA3BUTHSL.

Jemoncmpayuu

OOMeH BelecTB U MPEBPAILIEHUE SHEPTUN B KIIETKE.

Jlenenue KiIeTku (MUTO3, MEi03).

Crioco0b1 6ecrosoro pa3sMHOKEHHUS.

On1010TBOpEHNE y PACTEHUN U KUBOTHBIX.

NHnuBuayanbHOE pa3BUTHE OpraHU3Ma.

HacnencteHnHbie 60€3HU YeIOBEKA.

Binsinue ankoronn3Ma, HApKOMaHUU, KypEHHUs Ha HACJIEICTBEHHOCTb.

Myranumu.

MonudukanoHHas U3MEHYHBOCTbD.

LleHTpBsl MHOTOOOPA3Us U IPOUCXOKIEHUS KYIbTYPHBIX PACTCHUH.

HckyccTBeHHBIN 0TOOD.

Uccnenosanus B 001acTH OMOTEXHOJIOTHH.

Ilpakmuueckue 3anamus

Pelenue aneMeHTapHbIX T€HETUYECKUX 3a/1ay.

AHaJIM3 ¥ OIIEHKA 3TUYECKUX aCIIEKTOB Pa3BUTHUSI HEKOTOPBIX HCCIIEIOBAHUN B
OMOTEXHOJIOTHH.

Buo

DBOJIOIMOHHAs TEOPUS U €€ POJIb B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOU KapTUHBI Mupa. Bun, ero kpurepuu. [lonynsauns kak CTpykTypHasi €equHULIA
BHJ1a ¥ 3BOMIIOLMHU. CHHTETHYECKast TEOPHsI BOJIIOLMH. J[BHKYIIME CHIIBI 3BOJIFOLIMH B
COOTBETCTBHUH C CUHTeTUYECKON Teopuel sBomoruu (CTI). ['eneTuueckue
3aKOHOMEPHOCTH HBOJIIOLMOHHOTO MpOoLEecca.

Pesynbratel 3Bosonnn. CoxpaHeHue MHOr0oOpa3us BUIOB KaKk OCHOBA YCTOMYMBOTO
pa3BuTHs 6nocdepsl. [IpununHbl BBIMUpaHus BUI0B. buoiornyeckuii mporpecc u
OMOJIOTHYECKUM perpecc.

['unoTe3sl MPOUCXOXKICHUS KU3HU. Y CIIO)KHEHHE JKUBBIX OPIraHU3MOB Ha 3eMlie B
MpoILIecCe IBOTIOLUU. AHTPOIIOT€HE3 U €ro 3aKOHOMEPHOCTH. [[okazaTenbcTBa poacTBa
YesioBeKa ¢ MIIEKOIUTAIOIIMMHU KUBOTHBIMU. DKOJIOTHUECKHE (PaKTOPbl aHTPOTIOTeHe3a:
YCIIOKHEHUE MOMYJISILUOHHON CTPYKTYpbI BUIA, U3TOTOBJIEHUE OPYIHNA TPYla, IEPEXOA
OT PACTUTENILHOTO K CMEIIAHHOMY THUITY MUTaHUs, UCIIOJIb30BaHue orHs. [losiBrieHue
MBICIIUTENILHOM JEATEIBHOCTHA U WICHOPA3AEIbHOU peun. [Ipoucxoxnenue
YeJIOBEYECKHX pac.

Jemoncmpayuu



Kpurepun Buga.

[Tomymsiiust — CTPYKTYpHAs €IMHUIA BUIA, €IMHUIIA YBOJIOIINH.
JIBMOKYIIFE€ CHJIBI DBOJIOIINU.

Bo3HHUKHOBEHHE U MHOT000pasne MPUCIIOCOOICHUN Y OPTaHU3MOB.
Penxue u ricuesaromye BUIBbL.

JIBYOKYIIIHE CHJIBI aHTPOTIOTEHE3a.

[TpoucxoxaeHne 4eIoBeKa U 4eJI0BEUSCKUX pac.

Ilpakmuueckue 3anamusn

Omnucanue ocoOeit Buaa mo MophoIOTHIeCKOMY KPUTEPHIO.
AHaJIM3 ¥ OIleHKA PA3IMYHBIX TUIIOTE3 MPOUCXOKICHHS JKU3HH.
AHaJHM3 ¥ OIlEHKA PA3IMYHBIX TUITOTE3 IPOUCXOXKICHUS YeIOBEKa.
Irocucmemvl

[IpeameT u 3aa4u SKOJIOTUU: yU€HHUE 00 IKOJOTUUECKUX (haKTOpax, yUeHHE O
coo0lIecTBaX OPraHU3MOB, YyueHue o ouocdepe.

DKoJiornyeckure PakTopbl, 0COOEHHOCTU UX BO3IAEHCTBUA. DKOJIOTHYECKAs
xapakTepuctuka Buaa. [lonstre 06 s3xomorndecknx cucreMax. llenmu nuranwms,
TpopUUECKHE YPOBHHU.

buoreorienos kak s3xocucrema. buoreHnos u OMOTON Kak KOMIIOHEHThI OUOTe0IIeHO3a.
buocdepa — rinodansHas sxocucrema. Yuenue B. U. Bepnajackoro o 6uocdepe. Posb
’KUBBIX OpraHu3MoB B 6nocdepe. buomacca. buonorndyeckuii KpyroBopor (Ha mpuMepe
KpyroBoporta yriaepoja). OCHOBHbIEC HallpaBJIEHUsI BO3/ICUCTBUSI YeI0BeKa Ha Ouocdepy.
Tpancdopmaliys ecTeCTBEHHBIX IKOJIOTHUECKUX cucTeM. OCOOEHHOCTH arpOdIKOCUCTEM
(arpo11eHO30B).

Jlemoncmpayuu

DkoJsiornyeckue GakTopbl U UX BIUSHUE Ha OPTaHU3MBI.

MexXBUIOBbIE OTHOIICHHUS: TAPAa3UTU3M, XUIIIHUYECTBO, KOHKYPEHIUS, CAMOHO3.
SApycHOCTh pacTUTENHLHOTO COOOIIECTRA.

Kpyrosoport yraepona B 6uocdepe.

3anoBeHUKY U 3aKa3HUKHU Poccuu.

Ilpakmuueckue 3anamusn

CocrapieHue cxeM nepeadyu BeleCTB U SHEPruu (LIeTe muTaHus).

CpaBHHTENBbHAS XapaKTEPUCTHKA IPUPOTHBIX IKOCUCTEM M arpO3KOCHCTEM CBOCH
MECTHOCTH.

Pemienre sk010rn4ecKux 3a1ad.

AHaIIM3 ¥ OIICHKA MOCIIEICTBUI COOCTBEHHOM JEATEIIbHOCTH B OKPY KAIOIIEH cpejie,
rJI00QJIBHBIX DKOJIOTMYECKHUX MPOOJIEM U MyTEH UX PEIICHUS.

IKcKypcuu

MHuoroo6pasue BuaoB. Ce30HHbIE U3MEHEHHUS B IPUPO/Ie (OKPECTHOCTH
npodeCCHOHAIEHON 00pa30BaTeILHON OPTaHU3aIliN ).

EcTecTBeHHBIE M ICKYCCTBEHHBIE SKOCHCTEMBI (OKPECTHOCTH PO ECCHOHATBHON
o0pa3oBaTeNbHON OpraHU3alun).

TEMATHUYECKOE IINTAHUPOBAHHUE



[Ipu peanuzanmm copepkaHus 00ImE00pa30BaTEIbHON YUEOHOU IUCITUTUTHHBI
«EctectBo3nanme» B mpenenax ocBoeHus OITOIT CIIO na 6a3e OCHOBHOTO OOIIETO
oOpa3zoBaHMsl ¢ TOJNy4eHHEM cpemHero oobmero ooOpazoanus (IIIIKPC, TITICC3)
MaKcHUMaJbHas yaeOHast Harpy3Ka o0ydJaromuxcsi COCTABIISCT:

* o crierabHOCTSIM CIIO cormaibHO-35KOHOMUYECKOTO M TYMaHUTApHOTO TpoduIei
npodeccuoHabHOTO 00pazoBanus — 144 dvaca, W3 HUX OOs3aTenbHAs ayAUTOPHAs
Harpy3ka oOOydJarolmuxcs, BKIIOYas TpaKTHYeCKWe 3aHATHsA, — 96 Yacos,

BHEAy/IUTOPHAsI CAMOCTOSITENIbHAs paboTa CTy/IeHTOB — 48 4acoB.

TEMATHYECKOE IINTAHUPOBAHUE

[Ipu peanuzanmu cojepxaHusi 00IE00pa30BaATEIbHON YYEOHOW TUCIIUILUIMHBI
«EctectBo3nanue» B npenenax ocBoeHus OIIOIl CIIO na 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHusl C mojiyueHueM cpenHero oOmero ob6paszoBanusi (IIIIKPC, ITIIICC3)
MaKcuMasibHas yuyeOHasi Harpy3ka 00y4JaroIuxcs COCTaBIseT:

* 1o crnenuanbHOCTIM CIIO connanbHO-?5KOHOMUYECKOTO U TYMaHUTApHOTO Mpoduiei
npodeccuoHanbHOTO 00pazoBanus — 216 dvaca, W3 HUX o0s3aTenbHas ayaUTOpHAs
Harpy3ka oOydJaromuxcsi, BKJIIOUas TMpakTH4eckue 3aHsaTusi, — 144 dacos,

BHEAyIUTOpPHAsI CAMOCTOSITENIbHAs paboTa CTyIeHTOB — /2 Jaca.

Temarnueckuii riad

Conepxanre 00ydeHHS KonuyectBo
4acoB
OU3UKA

Ayoumopnvie 3aHAmMUS 48
Bgenenue 1
MexaHunka 13
OCHOBBI MOJIEKYJISIPHON (DPHU3UKH 10

Y TEPMOJIMHAMUKHI




OcCHOBBI QJICKTPOAMHAMUKHU

Koneb6anus v BOJIHBI 4
DNeMEeHThl KBAaHTOBOUN (hU3UKHU 4
Bcenennas u ee sBomonus 2
BreaynutopHas camocrositenbHas paboTa

[ToaroTOBKA YCTHBIX BRICTYIUICHHH IO 33JJaHHBIM TEMaM, 3CCe, 24

NOKIanoB, pedeparoB, WHAUBUAYAJBLHOTO  IPOEKTAa C
UCIOJIb30BaHUEM HH(DOPMAIMOHHBIX TEXHOJIOTHM, SKCKYPCHH
u JIp.

IIpomesicymounas ammecmayus 8 popme oughghepenyuposannozo 3aiema

Hroro

72

XUMMUA

Ayoumopnvle 3ansamus

48

BBenenue

2

O0masi ¥ HeOpraHu4ecKass XUMHUs

28

OCHOBHBIC TTOHATHUS U 3aKOHBI XUMUH

N

[Tepnoanueckuii 3axkoH u lleprnoanueckas cucrema
xumMudeckux snemenToB . 1. Menaeneena

CtpoeHnue BeniecTna

Bopa. PactBopsl

XUMHYECKHE pPCaKnun

KJIaCCI/I(bI/IKaHHﬂ HCOPIraHNYCCKHUX COCIII/IHGHI/Iﬁ 1 UX CBOMCTBA

MerTalibl 1 HEMETAJIbI

OpraaneCKaﬂ XUMUA

OCHOBHBIE MMOHATHS OPTAHUYECKOW XUMUU U TEOPUSI CTPOEHUS
OPraHUYECKUX COCAUHECHUN

Ro BN (Ao

YFHCBOI[OpOI[BI N UX IPUPOAHBIC HCTOYHUKHN

Kucnopojacoaep:xainiue opraHudeCKue COeTMHCHUS

A30TCcojIepKalllie OPraHMYECKUEe COSTUHECHUS.

XUMUS U )KU3HD

XWUMUS U OPTAHU3M YEJIOBEKA

N NN BB

BueaynnTopHasi caMmocTosiTe/1bHasA padoTa

[ToaroToBKa yCTHBIX BBICTYILJIEHUH O 3aaHHBIM TEMaM, 3CCE,
JOKJIaJI0B, peepaToB, NHAUBUAYATIBHOIO IIPOEKTA C
MCIOJIb30BaHNEM MH(POPMAIIMOHHBIX TEXHOJIOTUH U JIp.

24

Ilpomexncymounasn ammecmauus dopme
ouggepenyuposannozo 3auema

HToro

72

BUOJIOI'UA

Ayoumopnvie 3anamus

48

buonorus — cCOBOKYIMHOCTB HayK O KMBOU Npupoe. Meroasl
HAYYHOTO MO3HaHUsl B OMOJIOTHH

Krnerka

14

Opranuszm

14




Bun 8
DKOCUCTEMBI 8
BHeayauropHasi camocTosiTe/IbHAsA padoTa
IToaroroBka yCTHBIX BBICTYIUICHHH MO 3aJaHHBIM TEMaM, 3CCe, 24
JOKJIa/I0B, pedepaToB, MHINBHIYAITBHOTO MPOEKTA C
WCITOJIh30BaHNEM MH()OPMAITMOHHBIX TEXHOJIOTUH, IKCKYPCUHU
U Jp.
Hroro 72
Ilpomerxncymounasn ammecmauus dopme
ougghepenyuposannozo 3auema
Bcero 96
Ilpomestcymounasn ammecmayus dopme
ouggepenyuposannozo 3auema
Bcero 216
XAPAKTEPUCTUKA OCHOBHbBIX BU/IOB
YYEBHOM JESTEJBHOCTHU CTYJEHTOB
Conepxanue | XapakTepUCTHKa OCHOBHBIX BUIOB JICSITEILHOCTH CTYACHTOB
oOy4eHus (Ha ypoBHE y4eOHBIX JACHCTBUN)
OU3NKA
Beenenue Pa3BuTre crocoOHOCTEH $SCHO W TOYHO H3JIaraTh CBOM MBICIIH,
JIOTUYECKU 0OOCHOBBIBATH CBOIO TOYKY 3PEHHUsI, BOCIPUHUMATh U
aHAJIM3UPOBATh MHEHHUS COOECETHUKOB, MPU3HABAs MPABO JIPYTrOTO
YEJIOBEKa HA THOE MHEHHUE.
[IpuBeneHue MpuMepoB BIUSIHUS OTKPHITUN B (PU3UKE HA TIPOTPECC
B TEXHHUKE U TEXHOJIOTUU MTPOU3BOJICTBA
Mexanuka
Kunematuka | O3HakomieHHE CO CrocoO0aMH  OMUCAHUS  MEXaHWYECKOTO
JIBMOKCHHUSI, OCHOBHOM 3aJaueii MeXaHUKHU.
N3yuenne OCHOBHBIX (PU3MYECKUX BEJIMYMH KUHEMATHUKHU:
NepEMEILICHUS], CKOPOCTH, YCKOPEHHS.
HaGnronenne OTHOCUTENBHOCTH  MEXaHUYECKOTO  JBUIYKEHUS.
@opMyIMPOBaHHE 3aKOHA CIIOKEHUSI CKOPOCTEM.
UccnenoBanue paBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO JBHXKCHUS
(Ha mnpumepe CBOOOJHOTO TMAaACHUS TEI) W PaBHOMEPHOTO
JIBIDKEHUS TeJIa TI0 OKPYKHOCTH.
[Tonumanue  cMmbiciia  OCHOBHBIX  (DM3UUYECKUX  BEJIWYUH,
XapaKTePU3YIOIIUX PABHOMEPHOE ABUKEHUE TeJIa 10 OKPYKHOCTH
JlnHamuKa [Tonumanue cmbicia TakuxX  (U3UYECKHX  MOJCNIEeH, Kak
MarepualibHasi TOUYKa, MHEPLUAJIbHASI CUCTEMA OTCUETA.
N3mepenne maccel Tena pa3iIuyHbIME criocobamu. 3mepenne cu
B3aUMO/JICUCTBUSL TeJl. BbluuciaeHne 3HA4€HUsI YCKOPEHUsS Tel IO
M3BECTHBIM 3HAYEHUSIM JICMCTBYIOMINX CHJI U MACC TEll.




YMeHue pas3jmyaTtb CHUIIY TSXKCCTH M BEC TCIaA. OObscHEHHE H
IMPUBECACHUEC ITPUMCPOB SABJICHUSA HCBCCOMOCTH.

HpI/IMeHeHI/IG OCHOBHBIX HOHHTHﬁ, q)OpMYJ'I H 3aKOHOB JMHAMHUKH K
PCUICHUIO 3a1a4

3aKOHEBI
COXpaHECHUS
B MEXAHUKE

OOBsicHEHHME PEaKTHMBHOTO JIBIDKCHHS Ha OCHOBE 3aKOHa
COXpaHEHHMs uMMmyJibca. lIpuMeHeHHne 3akoHa  COXpaHCHUS
AMITYJIbCA IS BBIYHUCIICHUS M3MEHECHHM CKOPOCTEM TEN MNpU HX
B3aMMOJICUCTBHUSIX.

Brruucnenre paboThl CHJI U U3MEHEHUS! KMHETHUYECKON SHEpPruu
Tena.

Bpruncnenne mOTEHUHAIBHOM SHEPrMUA TEJI B TPABUTALIMOHHOM
TI0JIC.

XapakTepuCTUKa MPOU3BOJAUTEILHOCTH MAIIMH W JBUTATENICH C
HCITOJIb30BAHUEM MOHSITHS MOIITHOCTH

OcHo8bl MONEKYNIAPHOU DU3UKU U MEePMOOUHAMUKU

MounekynspH
as (pusmnka

@®OopMyIUpOBAaHUE  OCHOBHBIX  MOJIO)KEHUH  MOJIEKYJISPHO-
KMHETUYECKOW TeOpUH. BhIMOIHEeHNEe IKCIEPUMEHTOB, CITYKAIINX
000CHOBaHHEM MOJICKYJISIPHO-KUHETHUECKOM TEOPHH.
HaGnrogenue OpOYHOBCKOTO JBYMOKEHHSI W SIBJICHUS AUPPY3UH.
Omnpenenenre mapamMeTpoB BELIECTBA B ra3000pa3HOM COCTOSIHUU
HA OCHOBAaHUH YPAaBHEHHS COCTOSHUS UCATLHOTO rasa.
[IpencraBienne B Bujae rpaduka H30XOPHOTO, H300apHOTO U
U30TEPMHUYECKOr0 IIPOLIECCOB. Brruncnenue cpenHeu
KWHETUYECKOU SHEPTUU

TEIUIOBOTO JBMKEHHMSI MOJIEKYJ IO HW3BECTHOM TeMIleparype
BeniecTa. Mi3mMepeHue BIaXXHOCTH BO3yXa

Tepmonunam
hKa

DKCIEpUMEHTAIIBHOE UCCIIEI0BAHNE TEIJIOBBIX CBOMCTB BEILECTBA.
Pacyer xonuuecTBa TEMIOTHI, HEOOXOAUMOTIO JUUIsl OCYLIECTBIICHUS
Impolecca IPEBPALICHUsS BEIIECTBA M3 OJHOTO arperaTHoro
COCTOSIHHS B IPYTO€.

Pacuer wu3MeHeHUs BHYTPEHHEW »HHEpruum Tel, padoThl U
MEPEJAHHOI0 KOJIMYECTBA TEIUIOTH HA OCHOBAHUU MIEPBOTO 3aKOHA
TEPMOJINHAMUKH.

OObsiCHEHNE TPUHIIMIOB JIEWCTBHS TEIJIOBBIX MAILIMH

OcHoebi SﬂeKH/lpOauHaMl/lKu

DIeKTpocTar
uKa

Berunciienre cwil B3aMMOJEHUCTBUS TOYEUHBIX JJIEKTPUUYECKUX
3apsi0B.

BrlunciieHre HanpspKeHHOCTH M IOTEHLIMANA  AJIEKTPUYECKOTO
NOJISI OTHOTO U HECKOJIBKMX TOYEYHBIX 3apPsA/IOB.

N3mepenne pa3HOCTH NOTEHIMATIOB.

IIpuBenenne npuUMEpPOB  MPOBOAHUKOB,  JIUAJEKTPUKOB U
KOHJIEHCATOPOB.

HaGnronenue sBieHus 37€KTPOCTATUYECKON UHAYKIIUU U SIBICHUS
NOJISIPU3ALMM  TUDJIEKTPUKA, HAXOIALIErOCs B JJIEKTPUYECKOM
noJie




[Toctostnublii | I3mMepeHne MoutHOCTH 3iekTpuueckoro toka. Msmepenue IC u
TOK BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.
COop ¥ wuCHBITaHWE DJIEKTPUYECKUX IeNed C Ppa3IuyHbIM
COEMHEHNUEM MPOBOJIHUKOB, PACUET UX MAPAMETPOB
MarnutHoe | HaGnrogenue AeiicTBUSI MarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM,
roJe KapTUHOK MarHUTHBIX MOJIEH.

Q@opMynHpOBaHHE TIpaBWia JIEBOM PYKH JJIs ONpEIEIeHUs
HaIpaBJICHUS CUJIBI AMIiepa.

Brruncnenne cui, AEHCTBYIOIIMX HA MPOBOJHUK C TOKOM B
MarHUTHOM  TIOJIE, OObSICHEHHE  TpPUHIUIA  JCHCTBUS
ANEKTPOJBUTATENS.

WccnegoBanue siBJICHUS 3JIEKTPOMArHUTHOW MUHYKIIUU

Konebanus u 6onnwi

Mexaauueck
he KoJeOaHus
U BOJIHBI

JIBMOKCHU.
KOJIeOaHUit

[IpuBencHue IPUMEPOB Ko1e0aTeIbHBIX
HccnenoBanue 3aBUCHUMOCTH nepuoaa
MaTEMaTHUIECKOr0 MasATHHUKA OT €TO

JUIMHBI, MacChl MW aMIUIUTYAsl KojeOaHui. OnpeneneHue
YCKOPEHHUSI CBOOOJHOTO MAJCHUSI C MOMOIIBI0 MaTeMaTHYeCKOTO
MasTHHKA.

Habmronenue xonedbanuit 3syyaiiero tena. [IpuBenenue 3HaueHUs
CKOPOCTH PacHpOCTPaHEHUS 3ByKa B Pa3IMYHBIX Cpeaax.

YMeHne 00bSICHATH NCIIOJIb30BaHNE YIbTPAa3BYKa B MEIUIIHHE

DJIeKTpOMarHd
UTHBIC
KoJieOaHus u
BOJTHBI

Ha6moz[eHHe ocuJuiorpaMM rapMOHHYCCKHX KOJICOAHHWI CHIIBI
TOKa B IICIIN.
OOBbsicHEHHE IIPpCBpaIICHUA S9HCPIUHU B UICAJIbHOM K0JIeOaTeIbHOM

KOHTYDE.

N3yuenune ycTpoiicTBa U IpUHIIMIA ISUCTBHUS TpaHCPopMaTopa.
AHaM3 CcXeMbl Tepeladyd  dJICKTPOIHEPTHH Ha  OoJblIue
pPacCTOSHMUS.

[IpuBeneHue mTpPUMEPOB BHJAOB PATUOCBI3U. 3HAKOMCTBO C
YCTPOMCTBAMH, BXOJIAIIUMH B CUCTEMY PAUOCBSI3H.

OO6cyxaeHue 0COOCHHOCTEH pacpoCTpaHEeHUs PaIMOBOJH
CgeroBbie BOJHBI [IpuMeHEeHNE HA MPAKTUKE 3aKOHOB OTPaKEHUS
Y TIPEJIOMJICHUS CBETA MPHU

pemenun 3anad. HabOmronenue siBieHus nudpakiuy U AUCTIEPCUr
CBETA.

YMeHue cTpouth M300paKeHUs] MPEAMETOB, JaBaeMble JTHH3AMU.
Pacuet onTrdecKoM CHIIBI JIMH3BI

Onemenmul K6AHMOBOU HU3UKU

KBaHToBbIC Habmonenue (OTORIEKTPUIECKOTO addekra. Pacuer
CBOWCTBA MAaKCHUMaJbHOW  KMHETUYECKOM DHEPIUM  JJIEKTPOHOB  IIpHU
CBETa dboTordhdexre

dusnka dopmynupoBanue nocryiatoB bopa. Habmonenue nuneiryaToro u
aToMa HENIPEPBIBHOIO CIIEKTPOB. Pacuer 4acTOThl M JJIMHBI BOJIHBI




UCITyCKa€MOI'o0 CBETa INpH IMepexoje aromMa U3  OJIHOTO
CTaIMOHAPHOI'O COCTOSIHUSI B IPYTOE.
OObsicHEeHUE PUHIIKIA IEWCTBHS Jlazepa
®duszrka HaGnronenue TpekoB anbda-uactuil B kamepe Buibcona.
aTOMHOTIO Peructpatius siaepHbIX U3Ty4eHUH C MOMOIIbIO cueTurka [ eiirepa.
sapa u | Pacuer sHeprum cBsi3u aTOMHBIX SJIEP.
aneMeHTapHbl | [loHMMaHre EHHOCTH HAyYHOTO MO3HAHUS MHUpPA HE BOOOIIE IS
X YaCTHI] YeJIOBEYECTBA B IIEJIOM, a JJIA KaXJA0ro oO0ydarolerocst JIM4YHO,

LIEHHOCTH
OBJIQJICHUSI METOJOM HAYYHOI'O MTO3HAHUS JJIsl JOCTHKEHUS yCrexa
B JII0OOM BHUJIE IPAKTUYECKOU NESITEILHOCTH

Bcenennas u ee I60JII0UUA

Crpoenue wu

OO0BsicHeHHE MOJICNN paciupsronieiics Beenennoi

pa3BUTHE

Bcenennoin

[Ipoucxoxne | Habmonenue 3Be3n, JIyHel U maHer B Teneckon. HabGmronenue

HHUE COJIHEYHBIX IISITEH C IIOMOIIBIO TEJIECKOIIa

ComHeunon

CHUCTEMEI

XUMUs

BBenenue PackpbiTHe BKJIaga XUMHUUYECKOW KAPTUHBI MUPA B €AUHYIO

Baxueitimue | YMeHue gaTh ONpeIeSICHUE U ONEpUPOBaTh CIACTYIOIIMMHU

XUMHYECKHE | XUMUYCCKUMU MOHATHUSIMU: «BEIICCTBO», K XMMHUUECKHUI DIIEMEHTY,

MMOHSATHSA «aToM», «MOJIEKYJIa», «KOTHOCUTEJIbHBIE aTOMHAsl U MOJICKYJISpHAs
MaCChD), KMOHY, «aJUIOTPOMIUS», KU30TOMbDY, «XUMHUYECKAs CBS3bY,
«AIIEKTPOOTPHUIIATEIILHOCTDY, «BaJICHTHOCTHY, «CTETIEHb
OKHUCIICHUS», «MOJIbY, «MOJISIPHAS Maccay, «MOJISIPHbIN 00beM
ra3zo000pa3HbIX BEIIECTBY, «BEIIECTBA MOJIE-
KYJISIPHOTO U HEMOJICKYJIIPHOTO CTPOSHUS, «PACTBOPHDY,
«QIIEKTPOJIUT U HEIJICKTPOIIUTY, «IJEKTPOTUTUYECKAS
JIACCOIAIINS, KOKUCINUTEIb 1 BOCCTAHOBHUTEIIDY, «OKUCIICHUE U
BOCCTaHOBJICHUEY», «CKOPOCTh XUMUUYECKON PEAKIIUNY,
«XUMHUYECKOE PABHOBECHUEY, «YTJEPOIHBIN CKEIETY,
«(GyHKIIMOHAIBHAS TPYIIITAY, «U30MEPHUS

OcHOBHEBIE DopMyIUPOBAHUE 3aKOHOB COXPAHEHUSI MACChl BEIIECTB U

3aKOHBI MOCTOSIHCTBA COCTaBa BEIIECTB. Y CTAHOBJICHUE TPUUUHHO-

XUMHUHU CJICZICTBEHHOMU CBSI3U MEXKY COJIEPKaHUEM dTUX 3aKOHOB U

HalMCaHUEM XUMUYECKUX (GOPMYI U YpaBHEHUH.

PackpbiTue ¢puznueckoro cmpicia cuMBoinky [lepuoanueckoi
Ta0IuIbl XUMUYecKuX deMeHnToB J[. . MenneneeBa (HOMepoB
AJIeMEHTa, epUo/ia, TPYIIbl) U YCTAHOBJIEHUE TPUYHMHHO-
CJIEICTBEHHOU CBSA3U MEXIY CTPOCHUEM aTOMa U
3aKOHOMEPHOCTSIMU U3MEHEHUS CBOWCTB 3JIEMEHTOB U
00pa30BaHHBIX MU BEUIECTB B MEPUOJIaX U rpynmnax.




XapakTepuUCTHKa 3JIEMEHTOB MAJIbIX MEPHUOJIOB MO X MOJIOKEHUIO
B [lepnonnueckon cucreme JI. 1. Menneneera

OCHOBHBIE
TEOpUHU
XUMHUHA

YcTaHoBIICHHE 3aBUCHUMOCTH CBOMCTB XMMHUUYECKHUX BEIIECTB OT
CTPOCHHSI aTOMOB 00pPa3yIONINX UX XUMUYECKHUX JIEMEHTOB.
XapakTepUCTHKA BAXKHEUIIINX TUIIOB XUMHUYECKUX CBSI3€H U
OTHOCHUTEJIBHOCTH 3TOM THIIOJI0ruU. OO0BbICHEHHE 3aBUCUMOCTH
CBOWVCTB BEIIECTB OT UX COCTABA U CTPOCHUS KPUCTAIIIMYECKUX
PEIIETOK.

DopMyIUPOBAHUE OCHOBHBIX IMOJIOKEHUN TEOPUU
BJIEKTPOJIMTUYECKON JUCCOINAIMA U XAPAKTEPUCTUKA B CBETE
3TOW TEOPUH CBOMCTB OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX
COE€IMHEHUM.

DOopMyIUPOBAHME OCHOBHBIX MOJIOKEHUN TEOPHUU XUMUYECKOTO
CTPOEHHUS OPTaHMYECKUX COCAUHEHUN U XapaKTEPUCTUKA B CBETE
3TOW TEOPUH CBOWMCTB BAXKHEUIIIUX MPEACTABUTEIIEH OCHOBHBIX
KJIACCOB OPTaHUYECKUX COCIMHCHUN

Baxwueiimune
BEIIECTBA
Y MaTepHUaJIbl

XapakTepucTuKa CTPOCHHS aTOMOB U KPUCTAJJIOB U Ha ATOU
OCHOBE — OOIIMX (PU3UIECKUX M XUMUUYECKUX CBONCTB METAJIOB
1 HEMETAJIOB.

XapakTepucTHKa COCTaBa, CTPOCHHUS, CBOMCTB, MOTYUCHUS U
MIPUMEHEHNE BAKHEHIITNX HEMETAJIJIOB.

XapakTepucTUKa COCTaBa, CTPOCHUS U OOIIIMX CBOMCTB
BKHEUIINX KIJIACCOB HEOPTaHUYECKUX COCTMHEHMUI.

Ornucanue cocTaBa U CBOMCTB BaXXHEHIIINX MPEACTaBUTENICH
OpraHUYEeCKUX COCMHEHUN: METaHOJIA U ATAHOJIA, CIIOKHBIX
3(UpPOB, JKUPOB, MBLI, KAPOOHOBBIX KUCIOT (YKCYCHOM KHUCIIOTHI),
MOHOCaxapua0B (TJIFOKO3bI), TUCaXapuIoB (caxapossbl),
MoJincaxapuioB (Kpaxmaa U 1eJUTF0I03bl), aMUHOKHUCIIOT, OCJIKOB,
MCKYCCTBEHHBIX M CHHTETUYECKHUX TTOJIUMEPOB

XUMHUYECKUU
SI3BIK
U CUMBOJIUKA

Ucnonb3oBanue B yueOHOM U TpodeCCUOHATIBHON JIEATEIbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.

HaspiBaHHE M3y4eHHBIX BEIIECTB 10 TPUBUAIBHON WU
MEKTYHApOIHOW HOMEHKJIATYpE U OTPAKEHHUE COCTABA ITUX
COEIMHEHHI C MOMOILbI0 XUMHUYECKUX (POpMYIL.

OTpaxeHne XMMHYECKNX ITPOLIECCOB C MTOMOIIBIO YPaBHEHUI
XAMUYECKUX PEAKIIUMN

Xumudeckne | OObSICHEHHE CYITHOCTH XMMUYECKUX npoiieccoB. Knaccudukamms

peakimu XAMUYECKUX PEAKIIUM 10 PAa3JIUYHBIM ITPU3HAKAM

Xumuueckui | BeITOJHEHHE XMMHUYECKOTO SKCIIEPUMEHTA B TTIOJTHOM

AKCIEPUMEHT | COOTBETCTBUU C MPABUJIAMHU TEXHUKHU 0€30MaCHOCTH.
Habmronenue, hpukcupoBaHue U OMMCAHUE PE3YJIHLTATOB
MIPOBEICHHOT0 YKCIEPUMEHTA

Xumnueckas | [IpoBeneHue caMOCTOSTENBHOTO IMIOUCKA XUMUYECKOU

nHopmarusi | UHGOPMAIUHU C UCTIOIb30BaHUEM PA3JIMUHBIX UICTOYHHKOB

(HaAy4HO-TIOMYJISIPHBIX M3aHUMN, KOMITBIOTEPHBIX 0a3 JaHHBIX,




pecypcoB HTepHETA); HCIOIB30BAHNE KOMITBIOTEPHBIX
TEXHOJIOTUM JIsl 00pabOTKU U Mepeaud XUMUYECKON
uHGOpMAaIK U €€ MPECTaBICHUS B Pa3IM4HbIX (hopMax

[IpodpunbHoe | OOBsICHEHNE XUMUYECKUX SIBJICHUH, MPOUCXOISIINX B IPUPO/IE,

u OBITY M Ha POU3BOJICTBE.

npodeccuona | CoOmroeHNE MPABIIT IKOJIOTHIECKU TPAMOTHOTO TTIOBEACHUS B

JIBHO OKpYXarouieu cpene.

3HAYMMOE OlnieHKa BIUSIHUSL XUMHAYECKOTO 3arpsi3HEHUS OKPYXKAIOIICH cpeibl

COJICp’)KaHHME | Ha OPTaHU3M YEJIOBEKa U APYTrUe KUBbIC OPTaHU3MBI.
Cobmroienre npaBui 6€30MacHOr0 0OpalieHus ¢ TOPIOYUMU U
TOKCUYHBIMH BEIIECTBaMU, 1a00OPATOPHBIM 000PYI0BAHUEM.
Kputunueckast orieHka I0CTOBEPHOCTH XUMUYECKOW MH(POpMaIIUH,
NOCTYNAIOWIEH U3 Pa3HbIX UICTOYHUKOB

BUOJIOI'UA

buonorus — | 3HaKOMCTBO C 0O0OBEKTaMU U3yUYEHUsT OUOJIOTHH.

COBOKYMHOCT | BbIsiBieHHEe posu 61oa0ruu B (POpMUPOBAHUH COBPEMEHHOM

b HayK O €CTEeCTBEHHO-HAYUYHOU KapTUHBI MUPA U MPAKTUYECKOM

JKUBOU eI TSIILHOCTH JIIOJIEN

MIPUPOJIE.

MeTtonasl

Hay4YHOTO

MO3HAHUS

B OMoJIOTUH

Knerka 3HAKOMCTBO C KJIETOYHOU TEOPUEH CTPOEHUS OPTAaHU3MOB.
[TonyueHue npencTaBiIeHUs O POJIA OPTAHUYECKUX U
HEOPTraHMYECKUX BEIIECTB B KIIETKE.
3HaHWE CTPOCHUS KIIETOK MO PE3ysIbTaTaM pabOThl CO CBETOBBIM
MUKPOCKOTIOM.
YMeHHne ONUChIBaTh MUKPONIIPENapaThl KJIETOK PACTEHNUNA. Y MEHUE
CpPaBHUBATH CTPOCHUE KJIETOK PACTEHUMN U KUBOTHBIX IO TOTOBBIM
MHUKpoOTpenaparam

Opranuszm 3HaHUE OCHOBHBIX CIIOCOOOB PA3MHOXKEHUSI OPTaHU3MOB, CTAIUM
OHTOI€HE3a Ha ITPUMEPE YEIOBEKA.
3HaHUeE MMPUYMH, BbI3IBAIOIIUX HAPYIICHUS B Pa3BUTHH
OpraHU3MOB.
YMeHune noJib30BaThCsl TEHETUUYECKOW TEPMUHOJIOTUEN U
CHMBOJIMKOM, pelaTh MPOCTENIINE TEHETUYECKUE 3aJaUH.
3HaHne 0COOCHHOCTEN HACIIEACTBEHHOM U HEHACIEACTBEHHOM
W3MEHYMBOCTH U WX OMOJIOTUYECKOM POJIH B DBOJIOIUH KUBOTO

Bun YMeHue aHaau3upoBaTh U OIICHUBATH PA3JIMYHBIC TUITOTE3bI

IPOUCXOKICHUS )KU3HU HA 3eMIIE.

YMeHue npoBouTh ONMcaHue 0co0el 0JTHOro BUIA MO
MOP(OJTOTUYECKOMY KPUTEPHUIO.

Pa3Butne cmocoGHOCTEH SICHO M TOYHO M3JIaraTh CBOM MBICIIH,
JIOTUYECKH 0O0CHOBBIBATH CBOIO TOUKY 3PEHHMSI, BOCHIPUHUMATH U




AHAJIM3UPOBATb MHCHMU CO6€CC,Z[HI/IKOB, I[Mpu3HaBasd MIpaBo APYyroro
YCJIOBCKA HA NTHOC MHCHUC.

YMeHue AOKa3bIBATh POACTBO YCJIOBCKA U MJICKOIIUTAOIINX,
O6HIHOCTI) N PAaBCHCTBO YCJIOBCUCCKHUX pacC

DKOCUCTEMBI | 3HaHWE OCHOBHBIX IKOJOTHICCKUX (DAKTOPOB M UX BIUSHUS Ha
OpTaHU3MBI.

3HaHWE OTINYUTEIBHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB
— arpo’KOCHCTEM.

[Tomyuenune npeacTaBICHUs O CXEME SKOCUCTEMBI Ha TIpUMeEpe
ounocdepsl.

JleMoHCTpaIus yMEHUs MOCTAHOBKH 1EJIEH TSI TEIIbHOCTH,
TUTAHUPOBAaHUE COOCTBEHHOM JEATEIBHOCTH JIISl TOCTHXKEHUS
MIOCTaBJICHHBIX TIEJICH, MPEABUICHUS BOZMOXKHBIX PE3yJIbTATOB
ATUX JACHCTBHIA, OpTraHU3AI[MN CAMOKOHTPOJIS U OLICHKH
MOJIYYCHHBIX PE3yJIbTaTOB.

OOyuenue coOII0/ICHUIO MPABUII TTOBEACHUS B IPUPOJIE,
Oepe’KHOMY OTHOIICHUIO K OMOJIOTUYECKUM 00BEKTaM (pacTeHUSIM
Y )KMBOTHBIM U UX COOOIIIECTBAM) U UX OXpaHe
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