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PaGouast nmporpamma yueOHOM mucuuriuHbl « EcTecTBO3HaHUE» pa3paboTaHa
Ha OCHOBE:
- (benmepanbHOr0 TOCYJAPCTBEHHOTO O0Opa30BaTEIBHOTO CTAaHIApPTa  CPEIAHETO
obmiero odpaszopanusa (ganee — ®I'OC COO), penepanbHOro rocyaapCTBEHHOTO
CTaHJIapTa cpeaHero mpodeccHoHambHOro oobpazoBanus (mainee — CIIO) mo
cienranbHOCTH  38.08.01. «DOKOHOMHKA U OyXTaJITEpCKUH y4deT» CpeaHero
npodeccruoHanbHOrO 00pa3oBaHus, yTBepxkAeHHoro Ilpukazom MuHucrepcTBa
oOpa3zoBanusi U Hayku Poccuiickoit ®@enepanuu ot 5 despans 2018 r. N 69 u
3aperucTpUpOBaHHbIM B MuHuctepctBe octuiuu PO 26 ¢despans 2018 .
Peructpauunonnsiii N 50137.
- PEKOMEHJAIMi MO0 OpraHu3aluu MOJYyYEeHHs] CpeHero oluiero odopa3oBaHus B
npenesax OCBOEHUS 00pa3oBaTENIbHBIX MPOrpaMM CPEIHEro NpodecCHOHaIbHOrO
oOpa3zoBanusi Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHMS C Y4YETOM TPEOOBaHMIA
(denepanbHbIX TOCYAAPCTBEHHBIX O0Pa30BATENbHBIX CTAHAAPTOB MU MOJy4aeMOM
CHENUATBPHOCTH WM Tpodeccuu CpeaHero mnpodhecCHOHAIBHOTO 00pa30BaHUS
(mucwemo JlemapraMeHnTa rocy1apcTBEHHOM MOJMTUKY B chepe MOATOTOBKU pabOUnx
kaapos u IO Munobpuayku Poccuu ot 17.03.2015 Ne 06-259),
- TpUMEpPHOM MporpaMMbl y4eOHOW IUCUHUIUIUHBI «EcTecTBO3HAaHUEY» IS
npoeCCUOHANIBHBIX ~ O0pa3oBaTENbHBIX  OpraHu3aluii,  PEeKOMEHIOBAaHHOMU
@enepalibHbIM TOCYAAPCTBEHHBIM aBTOHOMHBIM yupexkjaeHueM «dDeaepanbHblii
UHCTUTYT pa3Butus oOpazoBanus» (nmamee — DIAY «DOHUPO») B kadecTBe
OpUMEPHOM MporpamMmbl JUId peajiu3allid OCHOBHOM  MpoeCCHOHATBbHON
oOpasoBarenbHoi nporpammbsl CIIO Ha 6aze OCHOBHOrO 00IEero 0Opa30BaHUS C
NoJIydeHUueM cpefHero obiiero oopazoBanus, mpoTokoda Ne 3 ot 21 wuronst 2015 1
Perucrpaunonnsiii Homep pereH3uu 374 ot 23 utons 2015 . ®I'AY «OUPO»



1. MACHHOPT PABOYEHN ITPOI'PAMMBI YYEBHOM JIUCITUITIIUHBI
«ECTECTBO3HAHUME»
1.1 O61acTh MpUMEHEHHS MPOTPAMMBI
[Iporpamma  y4eOHOM  AMCHMIUIMHBI  SBISETCS ~ YacTbl0O  OCHOBHOM
po¢eCCHOHAIBHOM 00pa30BaTeNIbHOM mporpaMMbl B cooTBeTcTBUU ¢ PI'OC mo
npodeccun (cnennanbHocTu) 38.08.01. «OkOHOMUKA U OyXTaNTEPCKUM yUET.
Cogneprkanue mporpaMmbl y4eOHOM AUCHUILUTMHBI « ECTeCTBO3HAHME)» HaIpPaBIICHO
Ha JIOCTHXKEHHUE CIEAYIONINX 1eJIe:

e OCBOCHHME 3HAHUU O COBPEMEHHOW E€CTECTBEHHO-HAy4YHOM KapTUHE MHUpa U
METO/IaX €CTECTBCHHBIX HAyK; 3HAKOMCTBO C HamOOJIee BAXHBIMH HICSIMH U
JOCTUKEHUSMH €CTECTBO3HAHMS, OKAa3aBLUMMH OINPEIECISAIONIEE BIUSIHUE Ha
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;

o OBJIQJICHUE YMEHMSIMHU TPUMEHSATHh MOJY4YEHHBbIC 3HAHMS )i OOBICHEHUS
SIBJICHUW OKPYXKAIOIIET0 MUPa, BOCTIPUITUS HHOOPMALIMKM €CTECTBEHHO-HAYYHOTO U
poecCHOHATEHO 3HAYUMOTO COJICP KAHMS;

o PpAa3BUTHE UHTEIUICKTYAIbHBIX, TBOPUYECKUX CIIOCOOHOCTEN M KPUTHUYECKOTO
MBIIIJIEHUSI B XOJ€ MPOBEACHUA NPOCTEUIINX HUCCICIOBAHUN, aHAIW3a SBJICHUM,
BOCIIPHUATHS M HHTEPIIPETAIIMU €CTECTBEHHO-HAYYHON HH(POpMAIINH;

e BOCIIUTAHHUE YOEKIECHHOCTH B BO3MOXKHOCTH TMO3HAHUS 3aKOHOB MPUPOJILI U
UCIIOJB30BaHUS JOCTHKEHUN €CTECTBEHHBIX HAyK JJIs Pa3BUTHS IIUBWIM3ALUUA U
MOBBIIIEHUS KAYECTBA KU3HU;

e NPUMEHEHHE €CTECTBEHHO-HAy4YHBIX 3HAaHUH B  MNPodeCcCHOHATBHOM
NESATEIPHOCTH M TOBCEIHEBHOM JKU3HU JJI  oOecnedeHus: 0e30macHOCTU
KU3ZHEJEATEIbHOCTU, TPAMOTHOI'O WCIIOJIb30BaHUSI COBPEMEHHBIX TEXHOJIOTHUIA;
OXpaHbl 3I0POBbS, OKPYKAIOIIECH CPeJIbl.

[Iporpamma yueOHON AUCIUIUIMHBI « ECTeCTBO3HAHUE) SIBISIETCS] OCHOBOM /11
pa3paboTku pabouux MporpaMm, B KOTOPBIX MpodeccuoHaIbHble 00pa30BaTelIbHbIC
OpraHu3allid, peaTu3ylolirue o0pa30BaTeIbHYI0 MPOTPAMMY CPEIHETO OOIIETOo
obpazoBanusi B npenenax ocBoenuss OIIOII CIIO na 6a3e OCHOBHOrO OOIIETrO
o0Opa3oBaHus, YTOYHSIOT COMEpKaHNe YU4eOHOTO MaTepHuaa, Imociaea0BaTeIbHOCTh
€ro M3y4yeHHs, pacupeieieHue y4eOHbIX 4acoB, TEMATHKy TBOPYECKHX 3ajaHUil
(pedeparoB, OKIAA0B, UHAUBUAYATbHBIX MTPOEKTOB U T.II.), YYUTHIBas CHCIUDUKY
IPOrpaMM MOJATOTOBKHY KBATU(MUIIUPOBAHHBIX PAOOYHX, CITYKAIIUX U CIICIIUATIUCTOB
CpeJIHEro 3BeHa, 0CBAMBAEMOM MPOQECCUu.

[IporpaMmma  MOXET  WCIONB30BAThCS  JIPYTUMU  TPOo(eCCHOHATLHBIMU
oOpa3zoBaTeIbHBIMA ~ OpPraHU3alldsIMH,  pealn3ylIIUMH  00pa30BaTEIbHYIO
nmporpaMmy cpeaHero oomiero oopazonanus B npeaenax ocsoenus OIIOIT CITO na
Oaze OCHOBHOTO o011ero oOpa3oBaHus MIPOrPaMMBI MOJITOTOBKHU
KBUIU(PUIIMPOBAHHBIX ~ pabo4MXx,  CIyXalllhX;  MOpOrpaMMbl  TOATOTOBKH
crierimanuctoB cpeanero 3seHa (I1TIKPC).

B pe3yabrare ocBoeHusi npo(hecCMOHATBLHOT0 MOAYJISI 00Y4aIOIIMIACS T0JIKEH:

YMETH 1. cocraBiasATH CXEMBI nponeccoB, IMPOTCKAKOIINWX B  KICTKE, BJIAACTH
TepMHHOHOFHeﬁ TEMBI, CBA3bIBATHb JACATCIIBHOCTD OpraHoB KIICTKHU (¢
(I)I/ISI/IOJ'IOPI/I‘-ICCKI/IMI/I nmponeccamu, MNpoOTCKarOInuMi B Heﬁ; CpaBHUBATH PACTHUTCIILHBIC
1 JKUBOTHBIC KJICTKH; CAMOCTOATCIIBHO N3YYaTh CTPOCHHUEC KIICTKH U JCJIaTh BBIBOAbI O




ee OSBOJIOLHWH, peliaTh T'eHETHYSCKHUE 3aJa4d; COCTaBIATH POIOCIOBHBIC I10
HACJICJICTBEHHOMY TIPU3HAKY;

2. ompenenaTh ACUCTBHE XKEIyAOYHOIO COKa Ha OENKH, NEeHCTBHE CIIOHBI Ha
KanMaJ'I, I/ISMCpSITI) )KI/ISHGHHYIO €MKOCTh JICTKHUX, YCTaHaBJ'H/IBaTB HpI/I‘II/IHHO-
CJIEICTBEHHEIE CBSA3H;

3. BBISIBUTDH pe?)y.TII)TaTI)I BOSHCﬁCTBHH YCJIOBCKA Ha 6I/IOF€OHCHO3BI, HpeI[BI/IHCTB
UX TMOCIIEJICTBUS; aHAIM3UPOBAThH BHIOBOM COCTaB OMOIIEHO30B;

4. omnpenensaTh MacCOBYIO JIOJIFO BEIIECTBA B PAaCcTBOPE, BBISBISATh UCTOYHUKU U
NPUYHMHBI  3arpSA3HEHHs] TPECHBIX BOJ, YCTAHABIMBATH B3aUMOCBSI3U  MEXKIY
aHTp0HOF6HHOfI JACATCIIBHOCTBIO 1 KAY€CTBOM BOJBI,

5. ompenenaTh XUMUYECKHH cocTaB aTMoc(hephl, YCTaHABIUBATh MEXaHU3M
00pa3oBaHUs KUCTOTHBIX TOKICH;

6. ompenenaTh XUMHUYECKH COCTaB, CBOMCTBA M ()YHKITHH OPTaHUYECKUX BEIIECTB
B OpTaHHM3ME YEJIOBCKA,;

3HATb

1. OcHoBHBIE TpU3HAKK  JKUBOTO:  TUTAaHWE, JbIXaHWE,  BBIJCICHUE,
Pa3apaxKuMOCTh, MOJBUKHOCTh, PA3MHOKEHHUE, POCT U Pa3BUTHUE;

2. YpOBHH OpraHM3allid >KHBOW TMPHUPOJBI: KJICTOYHBIM, OpPraHW3MEHHBIN, HaJ
OpraHUu3MEHHBIN;

3. Txanu, opransl U CUCTEMbI OPTaHOB YEJIOBEKA;

4. 3HaveHHe MUTAHUS OJIS1 POCTA, PA3BUTUSA U KU3HEIAEATEILHOCTH OpPraHu3Ma.
[TumeBapenue Kak mporecc GU3NIEeCKor U XUMHIEeCKor 00padoTku mumu. Cuctema
MUIIEBAPUTENBHBIX OpraHoB. [IpeaynpexaeHne MUIEBbIX OTPABICHHUA — OPIOITHOTO
tuda, AU3EHTepuu, Xoiepbl. ['acTpuT U IUPpPO3 NEUYEHH KaK pe3yJbTaT BIMSHUS
AJIKOTOJIsl U HUKOTMHA HA OPTraHu3M,

5. JlpIxaHue opraHuU3MOB Kak crnoco0 mosydeHus sHepruud. OpraHbl JIbIXaHUS.
JKu3HeHHass eMKOCThb Jerkux. TpeHupOoBKa OpPraHoB JbIXaHWs. bone3Hu opraHos
JBIXaHUS U UX NPOPUIAKTHKA;

6. IlonsTus OMOTEoIIeHO03a, IKOCUCTEMBI 1 Onocdephl. Y CTOHYMBOCTH SKOCHUCTEM.
BozneiictBue skonornyeckux (akTOpoB Ha OpraHU3M YEJIOBeKa M BIIMSHUE
JEATENIbHOCTH YEJIOBEKa Ha OKPYXAIOLIyI0 Cpely (SI0XUMHUKATHI, MPOMBIIUICHHBIC
OTXO/JIbl, paiMalius U ApyTue 3arps3HeHus ). PanmonaabHoe MPUPOI0NOIE30BAHUE;

7. @usnyeckue U XMMHUYECKHE CBOMCTBA BOABL. PacTBOpeHNE TBEPIBIX BEIIECTB U
ra3oB. MaccoBasi 70l BEIIECTBa B pacTBOpE Kak crmoco0 BBIpaXKEHHUS COCTaBa
pactBopa,

8. Bonnbie pecypcbl 3emnu. KauectBo Bonbl. 3arps3HUTENH BOABI M CIOCOOBI
ouncTku. JKecTkas BoJia U €€ yMATYCHUE;

9. Xwumuueckmii cocTtaB Bo3ayxa. ATMochepa u kiaumaT. O30HOBBIE JIBIPHI.
3arpsisHeHue atMocdepsl U €ro UCTOYHUKH. O30HOBBIC JBIPHI,

10. XuMuyeckue DSIEeMEHTHl B opraHu3Me denoBeka. OpraHnuyeckue W
HeopraHuyeckue BemecTBa. OCHOBHBIE JKM3HEHHO HEOOXOIUMbIE COCTUHEHUS: OCTIKH,
YTIEBO/BI, KUPBI, BUTAMUHBL. CTpoeHHE OEIKOBBIX MOJEKYNI. YTIIEBOABI — TIIABHBIM
MCTOYHMK DHEPTUHU OpraHU3Ma;

1.2. O6mas xapakTepucTHKA y4eOHOH THCUMILTHHBI « ECcTecTBO3ZHAHHe»

OcHoBOI conepkaHusi y4eOHOU TUCHMIUIMHBI «EcTecTBO3HAHUE) SIBIISIIOTCS
XUMUSI B OMOJIOTHS HapsAy ¢ (PU3HKOM.

Takum O6p8,30M EcrtecTBo3Hanue kak HayKa O sBJICHUAX WM 3aKOHAX IIPHUPOAbI

BKJIIOYAET OJIHY U3 BAXXHEUIINX OTPACIEN — XUMHUIO.

XuMusa — HayKa O BCHICCTBAX, UX COCTABC, CTPOCHHU, CBOﬁCTBaX, Imponeccax

MPEBpAICHUS], UCIIOJIb30BAHUU 3aKOHOB XMMHHM B MPAKTUYECKON IEATEIIBHOCTU
JIIOJIEN, B CO3JJaHUH HOBBIX MaTEPHUAJIOB.




buonorus — cocTtaBHasi 4YacThb €CTECTBO3HAHMS. DTO HayKa O KHBOU
npupoje. OHa U3ydaeT pacCTUTEIIbHBIN, )KUBOTHBIA MUP U YEJIOBEKA, UCIIOJIB3YS KaK
CcOOCTBEHHBIC METO/IbI, TAK U METOIbI IPYTUX HAYK, B YACTHOCTH (DU3HKHU, XUMHUH H
MaTE€MaTUKH: HAOIIOACHHS, SKCIIEPUMEHTHI, UCCIIEI0BAHMS C TOMOIIBIO CBETOBOTO
U DJIEKTPOHHOTO MHKPOCKOIA, OO0pabOTKYy CTaTHCTHYECKHX JaHHBIX METOJaMU
MaTEMaTUYECKOM CTAaTUCTUKUM MW Jp. buoONOrvs BBHISBISET 3aKOHOMEPHOCTH,
MPUCYIIUE XKU3HU BO BCEX €€ MPOSIBICHUSAX, B TOM YHUCJIE OOMEH BEIIECTB, POCT,
pa3MHOKEHUE, HACIECTBEHHOCTh, U3MEHYMBOCTD, IBOJIIOLHIO U .

dusnka — HayKa o0 IpUpo/Ie, U3ydarolias Hau0osee BaXKHBIC SIBJICHUS, 3aKOHbI
U CBOMCTBa MaTepHAILHOTO MUpa. B (u3nke ycTaHaBIMBAIOTCS YHUBEpPCATbHBIC
3aKOHBI, CIIPABEITIMBOCTH KOTOPBIX MOATBEPKIAETCS HE TOJIBKO B 36MHBIX YCIIOBUSAX
Y B OKOJIO3EMHBIX ITPOCTPAHCTBAX, HO M BO Bcel Beenennoii. B 3ToMm 3akimogaercs
OJIMH U3 CYIIIECTBEHHBIX TPU3HAKOB (QM3UKU KaK PpyHIaMeHTaNbHOM HAyKu. Du3nka
3aHUMAET 0C000€ MECTO CPEJM €CTeCTBEHHBIX HAyK, IOITOMY €€ MPUHSATO CUUTATh
JUJEPOM €CTECTBO3HAHUSI.

B nanHoit 06pa3oBaTebHON OpraHU3alliy, Pealin3yIolIe 00pa3oBaTeIbHYIO
IporpaMmy CpeIHero o0uiero 00pa3oBaHus U3y4aeTCsl MHTErpUpOBaHHAsl yueOHas
muctuiuinHa  «EcTtecTBo3HaHMeY), BKIIOYAIONIas TPU pasfena, o0Janaroime
OTHOCUTEJIBLHON CaMOCTOSATEIBHOCTBIO U IEJIOCTHOCThIO — «Du3nKa», « XUMHS»,
«buonorus» — 4YTO HE HApPYIIAeT MPUBBIYHYIO JIOTUKY €CTECTBEHHO-HAYyYHOTO
00pa3oBaHMs CTYJEHTOB.

1.3. MecTo IMCHUILUIMHBI B CTPYKType OCHOBHOI mpodeccuoHaTIbHOM
o0pa3oBare/bHOI NMPOrpaMMbl: JUCLUILINHA BXOJIUT B IIUKIT
00111€00pa3oBaTeIbHBIX JUCITUTIINH.

1.4. Pe3yabTarbl 0CBOCHUSA Y4eOHOH TMCUMILIHHBI

OcBoenue  comepxanusi  ydyeOHOM  muciuiuinHbl  «EcTecTtBo3Hanue»
00ecreunBaeT JOCTUKEHUE CTYICHTAMU CJICIYIOMIHNX Pe3y/IbTATOB:

® JIMYHOCTHBIX:

— YCTOMYMBBIM MHTEPEC K UCTOPUU U JIOCTUKEHUSIM B 00JIACTH €CTECTBEHHBIX
HayK, YyBCTBO F'OPJIOCTH 32 POCCUMCKHE €CTECTBEHHbBIC HAYKH;

— TFOTOBHOCTh K MPOAOIIKEHUIO 00pa3oBaHus, MOBHIIICHUIO KBaTU(UKAIIUU B
n30paHHONW TPOQPECCHOHATILHON JIESITEIHPHOCTH € HCIOJIB30BAaHUEM 3HAaHUM B
00JIaCTH €CTECTBEHHBIX HAYK;

— OOBEKTUBHOE  OCO3HAHHWE 3HAYMMOCTH  KOMIETEHIMH B  o0OyiacTu
€CTECTBEHHBIX HayK JJid YelloBeKa U OOIIeCTBa, YMEHHUE HCIOJIb30BaTh
TEXHOJIOTUYECKHE JOCTIDKCHHMSI B o00sactu (U3uKU, XUMHUH, OWOJIOTHH ISt
MOBBIIIIEHUS COOCTBEHHOTO HWHTEJJICKTYaJIbHOTO pPa3BUTHSI B  BBIOpAaHHOMU
po¢eCCHOHAIBHON JISITEIIbHOCTH;

— YMEHHE MPOaHAIM3UPOBATh TEXHOTCHHbBIC MOCIEICTBUS I OKPYKAIOIIEH
cpenbl, OBITOBOM U MPOU3BOJACTBEHHOU IESITEILHOCTH YEJIOBEKA;

— TFOTOBHOCTH CaMOCTOSITENIbHO JI0OBIBaTh HOBBIE ISl ce€0sl €CTECTBEHHO-
Hay4YHbIE 3HAHUS C WCIOJIB30BAHMEM JJIi O3TOTO JOCTYMHBIX HMCTOYHHKOB
uH(popmanuu;

— YMEHHE€ YINpaBIATh CBOEH IMO3HABATENIbHOW JESITENbHOCTHIO, MPOBOIUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEJJIEKTYaJIbHOT'O Pa3BUTHUS;



— YMEHME BBICTpaMBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIIEHHUS B KOMAaHJE IO
pelieHno o0IKX 3a/1a4 B 00JaCTH €CTECTBO3HAHMUS;
® MeTanpeaMeTHbIX:

— OBJIAJICHME YMEHMSIMM W HaBbIKaMU PA3JWYHBIX BHUIOB IO3HABATEIBLHOM
NEATEeIbHOCTH JIJIsl U3YUECHHS Pa3HbIX CTOPOH OKPYKAIOIIEr0 €CTECTBEHHOTO MUPAa;

— TPUMEHEHHWE OCHOBHBIX METOJOB IIO3HAHMS (HAOIIONEHUS, HAYYHOTO
AKCIIEPUMEHTA) JIJIs M3YUYEHUS PA3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTHHBI
MHpa, C KOTOPBIMU BO3HUKAET HEOOXOIUMOCTb CTATKUBATHCS B TPOeCcCHOHATbHON
cdepe;

— YMEHHE ONPEAEATh IEIU U 3aa4M JeATeIbHOCTH, BBIOUPATh CPEICTBA JIJIs
UX JOCTH)KCHUS HA MTPAKTHUKE;

— YMEHHE UCIOJIb30BaTh PA3IMYHbIE HCTOUHUKH JJIS TTOJYYEHHUS] €CTECTBEHHO-
Hay4yHOM WHGOpPMAIlUM U OIEHUBATh €€ JOCTOBEPHOCTh [JIs JOCTHOXKCHUS
IIOCTaBJICHHBIX IIEJICH U 3a7a4;

® INpeIMeTHbIX:

— c(hOpPMHUPOBAHHOCTh  MPEJACTABICHUH O  IEJIOCTHOW  COBPEMEHHOM
€CTEeCTBEHHO-HAYYHOU KapTHHE MHUpa, MPUPOJIC KaK €IMHON IIEJIOCTHON CHCTEME,
B3aMMOCBSI3M YEJIOBEKA, MPUPOJLI M OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBI X
MaciTadax Beenennoii;

— BJIQJICHUE 3HAHUSIMU O HaWOOJIe€ BAXHBIX OTKPBITUSIX U JOCTUKEHHUAX B
00J1acTH €CTEeCTBO3HAHMSI, TTOBIHUSABIINX HA BOIIOIHIO MIPEJCTABICHHN O IPUPOJIC,
Ha pa3BUTHE TEXHUKHU U TEXHOJOTHA;

— cpOpMHUPOBAHHOCTh YMEHUSI MPUMEHSATh €CTECTBEHHO-HAYYHbIE 3HAHUS ISl
OOBSCHEHHSI OKpPYXKAIONIUX SBJICHHUA, COXPAaHCHUS 3J0POBBS, OOCCICUCHUS
OE30IMMaCHOCTH  JKM3HENEATCIbHOCTH, OEpEeKHOr0 OTHOIIEHUS K IPHUPOJIE,
PallMOHAJIBHOTO TMPUPOJIOINOIL30BaHuUsA, a TAKXKE BBIIOJIHEHUS POJIM T'PAMOTHOTO
noTpeOuTeNs;

— ¢cpOpMHUPOBAHHOCTH MPECTABICHUN O HAYYHOM METO/IE MO3HAHUS MPUPOIBI
U CPEACTBAX M3YyUYECHUSI MEraMUpa, MaKpOMHUpPa U MUKPOMHUPA; BIaJCHUE TPUEMaMU
€CTeCTBEHHO-HAYYHBIX HAOJFOJCHUN, OIBITOB, MCCIACAOBAHUA U  OLECHKHU
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB,;

— BJIAJICHUE TOHATUMHBIM aImnapaToM €CTECTBEHHBIX HAYK, IO3BOJISIONIUM
MO3HaBaTh MUP, YYaCTBOBATh B JIUCKYCCHUSX IO €CTECTBEHHO-HAYYHBIM BOIIPOCAM,
UCIIOJIB30BaTh Pa3IUYHbIE HCTOUHUKH WH(OPMAIIMH JJIsI TOJITOTOBKUA COOCTBEHHBIX
paboT, KPUTHYECKH OTHOCUTHCS K coobmenmsm CMU, comepkamuM HaydHYIO
uH(popMaIuio;

— cpOpMHUPOBAHHOCTh YMEHUN TOHUMATh 3HAYMMOCTh €CTECTBEHHO-HAYUYHOTO
3HAHUSA JUIS  KaXJA0ro 4YejJoBeKa HE3aBUCHMO OT ero mpodecCHOHaATbHON
NEeATEeIbHOCTH, pa3invaTh (PaKThl W OLIEHKH, CPAaBHUBATH OIICHOYHBIC BBIBOJbI,
BUJIETh MX CBA3b C KPUTEPUSIMU OLEHOK M CBSI3b KPUTEPHUEB C OIpeJeICHHON
CHUCTEMOM IICHHOCTEMH.



1.5. XapakTepucTHKA OCHOBHBIX BU/JI0B Y4e0HOI 1eAITeJIbHOCTH

Conep:xanue o0y4eHus

XapakTepuCTHKA OCHOBHBIX BH/I0B /1€ATeJIbHOCTH CTYI€HTOB
(Ha ypoBHe y4eOHBIX JeliCTBHIl)

aucoumianaa «XUMMHM S

Bsenenue PackpeITHe BKIaga XUMHYECKOU KapTUHBI MUPa B €UHYIO
[TpodunbHas u €CTECTBEHHO-HAyUHYI0 KapTUHY MHpA.
npodeccruoHanbHast XapaKkTepucTUKa XUMHUH KaK MPOU3BOAUTEIBHOM CHIIBI 001IIECTBA
3HaYUMOCTh Y4eOHOM OObsicHEHHEe XMMHUYECKUX SIBJICHHUM, MPOUCXOASIIUX B TPUPOIE,
JUCLUTUINHBI OBITY U Ha IPOM3BOJICTBE.
CoOmtofneHne mnpaBuJl 3KOJIOTMUYECKHM I'pPAaMOTHOIO IIOBEJCHHS B
OKpYXKarolleu cpeae.
OneHka BIMAHAA XMMHYECKOTO 3arpsi3HEHUS] OKPYKAIOLIEH Cpelbl
Ha OPTaHM3M U€JIOBEKA U APYTHE )KUBbIE OPIraHU3MBI.
CoOmroienne mpaBuil 0€30MAaCHOTO OOpaIIeHHuss C TOPIOYUMHU H
TOKCUYHBIMH BEILIECTBAMU, JIAOOPATOPHBIM 000PYOBAHUEM.
Kputndeckasi oleHka JOCTOBEpPHOCTH XMMHYECKOW HMH(pOpMaIUH,
NOCTYyHaoUIeH U3 pa3HbIX HCTOYHUKOB
Paszpnen 1 YMeHue 1aTh OnpeiesieHue U ONEPUPOBATh CIIEAYIOIUMHU
Baxknenmmue XUMHUYECKUMHU MOHITUSMU: «BELIECTBO», «<XUMUUYECKUIN DIIEMEHT,

XUMHUYECKUC ITOHATHUA

«aToM», «MOJIEKYJIa», «OTHOCUTEIbHbIE aTOMHAsl U MOJIEKYJISIpHas
Macchl», KHOHY», «AJTIOTPOMHS», A30TOIbDY, «XUMUYECKAs CBA3bY,
«QNEKTPOOTPHULIATEIBHOCTEY, «BAJIEHTHOCTbY, «CTEIICHb
OKHCIICHUSD», «MOJIb», «MOJISIPHAS Maccay, «MOJIIPHbBII 00beM
ra3o00pa3HbIX BELIECTBY», BEILECTBA MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS», «PACTBOPBIY, «AJIEKTPOIIUT U
HEDJICKTPOJIUTY, «IIEKTPOIUTUYECKAs AUCCOLUALMS, KOKUCIUTEIh
Y BOCCTAaHOBUTEIIbY», OKHCIIEHUE U BOCCTAHOBIIEHUE, «CKOPOCTb
XUMHUYECKON PEeAKIUI, «XUMUUYECKOE PABHOBECUEY, «YTJIEPOIHBIN
CKeJeT», «(PyHKIHOHAIbHAS TPYIIIa», KH30MEPHD)

Paznen 2
OCHOBHBIE 3aKOHBI
XUMUHA

DopMyIMpPOBAHKE 3aKOHOB COXPAHEHHUS MACChI BEILIECTB U
MTOCTOSTHCTBA COCTaBa BEIIECTB. Y CTAHOBJICHUE PUIHUHHO-
CJIEAICTBEHHOM CBSI3M MEXKY COJIEpKAHUEM ITHX 3aKOHOB U
HaIlMCaHUEeM XUMHUYECKUX (POopMyI B ypaBHEHUH.

PackpsiTre puznyeckoro cmpicia cUMBOIMKH [lepronndeckoit
Ta0auIel XuMudeckux snemeHToB J[. . MenaeneeBa (HoMepoB
3JIeMEHTa, IepPUOAa, TPYMIbl) U YCTAHOBICHUE TPUUUHHO-
CIIEJICTBEHHOM CBSI3M MEXIY CTPOCHHEM aToMa U
3aKOHOMEPHOCTSAMH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB B MEPUOAAX U TPYIIIaX.
XapaKTepucTUKa 3JIEMEHTOB MaJIbIX MEPUOJIOB 10 UX MOJO0KEHUIO B
ITepuonuueckoit cucreme JI. 1. Menaeneena

Paznen 3
OcHOBHbIE TEOPHUH
XUMHHU

YcTaHOBIIEHHE 3aBUCUMOCTH CBOMCTB XMMUYECKUX BELIECTB OT
CTPOEHUS aTOMOB 00PA3YIOIIUX UX XUMUYECKUX FIIEMEHTOB.
XapaKTepUCTHUKA BaKHEHIINX TUIIOB XUMUYECKHUX CBA3EH U
OTHOCHUTEJIbHOCTH 3TOW TUNOJ0TUU. OOBsICHEHNE 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX COCTAaBa U CTPOCHUS KPUCTAIUIMYECKUX
PEIIETOK.

DopMyIMPOBAHNE OCHOBHBIX ITOJI0KEHUN TEOPUU
AIEKTPOJIUTUYECKON AUCCOLMALIMN U XapaKTEPUCTUKA B CBETE 3TON
TEOPUH CBOWCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCITMHEHU.
PopMyIMpPOBAHNE OCHOBHBIX MTOJIOKEHUN TEOPUH XUMHYECKOTO
CTPOCHMsI OPraHUYECKUX COCAUHEHUN, U XapaKTEPUCTUKA B CBETE
ATOW TEOPUH CBOMCTB BaXKHEHIINX MPEACTABUTEIEH OCHOBHBIX
KJIACCOB OPraHUYECKUX COCNUHEHUI




Pa3nen 4
Bakxueimue BemiecTsa u
MaTtepuaibl

XapakTepuCcTUKa CTPOECHHUS AaTOMOB M KPUCTAJUIOB M Ha 3TOM OCHOBE
001X (PU3MUECKUX U XUMUYECKUX CBOIMCTB METAJNIOB U
HEMETAJJIOB.

XapakTepHucTruKa cocTaBa, CTPOEHUS, CBOUCTB, MOIYUYEHHS U
IIPUMEHEHNE BaXHENIINX HEMETAJIOB.

XapaKTepucTUKa COCTaBa, CTPOSHUS U OOITUX CBOWCTB BaXKHEHIIIMX
KJIACCOB HEOPraHUYECKUX COCUHEHUM.

Onucanue coctaBa M CBOMCTB BaXKHEHMILINX MpeACTaBUTENEH
OpPraHWYECKHX COCIMHEHHI: METaHOJIa M 3TAHOJIA, CIIOKHBIX
3¢uUpOB, )KUPOB, MbLI, KAPOOHOBBIX KUCIIOT (YKCYCHOU KUCIIOTBHI),
MOHOCaxapuI0B (TJII0KO03bl), TUCaXapua0B (caxaposbl),
noJicaxapuoB (Kpaxmaia U LEeJUTI0JI03bl), aMUHOKHCIIOT, OEJIKOB,
VCKYCCTBEHHBIX U CUHTETHYECKHUX IIOJUMEPOB

Pazgen 5
XUMHUYECKUHN SI3BIK U
CHUMBOJIMKA

Hcnonk3oBanue B yueOHON U MPOQeCcCHOHANBHON 1eITeTbHOCTH
XUMUYECKUX TEPMUHOB M CUMBOJIHKH.

HaspiBanue n3y4eHHBIX BELIECTB 110 TPUBUATBHOU WU
MEXIYHAPOAHOM HOMEHKIIATYPE U OTPAXKEHHUE COCTABA ATUX
COEIMHEHUH C MOMOIIBI0 XUMHUECKHUX (POPMYII.

OTpakeHre XUMUYECKUX MPOILIECCOB € MOMOIIBIO YPaBHEHUM
XMMHYECKHX PEaKLUn

OO®bsicHeHHE CYIIHOCTH XUMHUYECKHX MpolieccoB. Knaccudukanus
XUMUYECKHUX PEaKLU 10 pa3IuYHbIM IPU3HAKAM

BrlIlmoniHEHNE XUMHUYECKOT0 SKCIIEPUMEHTA B ITIOJIHOM COOTBETCTBUU
C TIpaBUJIAMU TE€XHUKU O€30MaCHOCTH.

HabGumonenue, pukcupoBaHue U ONMCaHUE PE3YIbTaTOB
MIPOBEICHHOTO SKCIIEPUMEHTA

[TpoBeneHue caMOCTOSTENFHOTO MOUCKAa XUMUYECKOM HH(pOpMaLuu
C UCIOJIb30BAHUEM PA3JIMYHBIX UCTOUHUKOB (HAYYHO-TIOMYJISIPHBIX
U3JIaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHeTa);
UCIIOJIb30BaHNE KOMIBIOTEPHBIX TEXHOJIOTHIA ISt 00paOdOTKH U
nepenayy XuMu4ecko nHhopMaluu 1 ee peICTaBICHUs B
pa3nuyHbIX hopMax

mucuumianaa «bBUOJIOT' U S

Beenenue

buonornst —
COBOKYITHOCTb HaYK O
JKAUBOU MPUPO/IE.
MeTtobl HayYHOTO
MO3HAHUSA B OMOJIOTUH

3HAKOMCTBO C 00bEKTaMH U3yUYeHUs] OUOJIOTUH.

BrriBnenue ponu Ouosnoruu B GOpMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAy4YHOW KapTUHBI MUPA U IPAKTHYECKOU
JEeATENbHOCTH JII0EN

Pa3nen 1
Kiertka

3HAKOMCTBO C KJIETOUHOW T€OPUEH CTPOEHUSI OPTaHU3MOB.
[losnyuyenue npencraBiaeHus O poJid OPraHUYECKUX U
HEOPraHUYECKUX BEIECTB B KIIETKE.

3HaHue CTPOEHHsI KJIETOK IO pe3yibTaTaM paboThl CO CBETOBBIM
MHUKPOCKOIIOM.

YMeHue ONUChIBATh MUKPOIIpENapaThl KJIIETOK PACTCHUN. Y MEHUE
CPaBHMBATh CTPOCHUE KIJIETOK PACTCHUM U )KMBOTHBIX I10 TOTOBBIM
MUKpoIipenaparam

Paznen 2
Opranuzm

3HaHME OCHOBHBIX CIIOCOOOB Pa3MHOXKEHHUSI OPraHU3MOB, CTAAUM
OHTOT'€HE3a Ha IIPUMEpE YEI0BEKa.

3HaHME [IPUYUH, BbI3BIBAIOIUX HAPYLIEHUS B Pa3BUTHU
OpraHUu3MOB.

YMeHue noJb30BaThCsl TEHETUYECKOW TEPMUHOJIOTHEN U
CHUMBOJIMKOH, PEIIATh MPOCTEHUIINE FT€HETUYECKUE 3a1a4U.




3HaHMe 0COOEHHOCTEN HACIEICTBEHHON U HEHACIIEACTBEHHON
W3MEHYMBOCTH U UX OMOJIOTUYECKOU POJI B HBOJIFOIIUHU YKHUBOTO

Paznen 3
Bun
eIMHHIIA

opranusma

CTPYKTypHas
KHUBOTO

YMeHue aHaIu3upoBaTh U OLIEHUBATH PA3IMYHBIE TUIIOTE3bI
IIPOUCXOXKICHUS KU3HU Ha 3eMIIe.

YMeHue npoBoIUTh ONHUCAaHKE 0CO0eH 0OIHOTO BU/IA IO
MOpP(OJIOTrHUECKOMY KPUTEPHUIO.

Pa3BuTHe ciocoOHOCTEN SICHO U TOYHO U3JIaraTb CBOM MBICIIH,
JIOTUYECKU 0OOCHOBBIBATh CBOIO TOUKY 3PEHHSI, BOCIPUHUMATD U
aHAJIM3UPOBATh MHEHMSI COOECETHUKOB, PU3HABAS [IPABO JPYIroro
4eJI0BEKa Ha THOE MHEHHUE.

YMeHune 10Kka3bIBaTh POACTBO YEJIOBEKA U MIIEKOMUTAIOIINX,
OOIIHOCTh U PAaBEHCTBO YEJIOBEUECKUX pac

Pazgen 4
DKOCUCTEMBI

3HaHUE OCHOBHBIX SKOJIOTUYECKHX (aKTOPOB M UX BIUSHHS HA
OpraHU3MBI.

3HaHHE OTIMYMUTEIbHBIX IPU3HAKOB HCKYCCTBEHHBIX COOOILECTB —
arpO’KOCHUCTEM.

[TosnydyeHnue npencraBiaeHus O CXeMe IKOCUCTEMBI HAa IpUMEpe
ouocdepsl.

JleMOHCTpanust yMEHUs TOCTAHOBKHU LIEJIEH ESITENBHOCTH,
TUTAHUPOBAHUE COOCTBEHHOM EATEIbHOCTH ISl JOCTHXKEHUS
MIOCTaBJIEHHBIX 1IeJIeH, PEIBUACHNS BO3MOXKHBIX PE3YJIbTaTOB 3TUX
JIEWCTBHI, OPraHU3aluy CAMOKOHTPOJIS ¥ OLIEHKHU TOJTyYEHHBIX
pe3yJIbTaTOoB.

OO0yueHne coOIII0ICHUIO TTPABUII TIOBEJICHUS B IIPUPO/IE,
OepeKHOMY OTHOILIEHHUIO K OMOJIOTHYECKUM 00bEKTaM (PacTeHUAM
Y J)KHUBOTHBIM, M MIX COOOIIIECTBAM) M UX OXpaHe

macuuimmaa «OU3UKA»

BBenenune

@duszuka — QyHIaMeHTalbHas Hayka o mpupoje. EcTecTBeHHO-
Hay4YHbId METOJl TO3HAHUSA, €ro BO3MOXHOCTH W TPaHUIbI
[IPUMEHUMOCTU. ENUHCTBO 3aKOHOB IIPUPOBI U COCTABA BEILIECTBA BO
Bceenennoii. OTkpbITHS B (pU3MKe - OCHOBa IMporpecca B TEXHUKE U
TEXHOJIOTMH IIPOU3BOJICTBA

Pa3zgea 1. Mexanuka
Tema 1.1
Kunnematuka

Mexannueckoe nBuxkeHue. Cucrema orcueta. TpaeKTOpUs ABHKEHUS.
[Iyte. Ilepemenienue. PaBHOMepHOE MNPSAMOJIMHEHHOE JBHKECHUE.
CxopocTb. OTHOCUTEIBHOCTH MEXAHUYECKOTO JABUKEHUS. 3aKOH
CIOKeHUs1 cKopocTed. CpemHsii CKOPOCTh MpPU HEPABHOMEPHOM
JIBIDKEHUH. MrHoBeHHas CKOPOCTb. PaBHOyCcKOpeHHOE
MpSIMOJIMHEITHOE JIBIDKeHHE. Y ckopeHne. CBOOOHOE MaIeHue Tedl.
Macca u cuna. BzaumopeiictBue ten. 3akoHbl AuHaAMUKH. CHIIBI B
[PUPOJE. 3aKOH BCEMUPHOTO TATOTEHUS.

Nmiysbe Tenna. 3akoH COXpaHeHUs! UMITyJibca. PeakTuBHOE IBUKEHUE.
Mexanuyeckass pabora. MomHocTh. MexaHuyeckas dHeprusl.
Kunetnueckass »oHeprusi. Kunetmyeckas odHeprus u  pabota.
[loTeHmanbpHas HEPrUsl B PaBUTALMOHHOM I10J1€. 3aKOH COXPaHEHMUS
[TOJIHOM MEXaHUYECKON YHEPTUH

Pa3nea 2. OcHoBBI
MOJIEKYJISAPHON PU3HKH
U TEPpMOAUHAMUKHA

AToMHCTHYECKas TEOPHS CTPOeHUs BelecTBa. HabmroneHns 1 OnbIThL,
[MOATBEPKIAIOIIUE ATOMHO-MOJIEKYJISIPHOE CTPOEHHE  BELIECTBA.
Macchl 1 pa3Mepbl MOJIEKyJI. TeruioBoe IBMKEHHE YacCTHUIl BEIIECTBA.
bpoyHoBckoe nBmxkeHue. MneanbHbll ra3. TemiepaTypa Kak Mmepa
CpeHE KWHETHMYECKOW SHEPruy 4YacTUll. YPAaBHEHHE COCTOSHHUS
MeanbHoro raza. Moaeins kuakocTu. [IoBepXHOCTHOE HATSKEHUE U

cmauuBanue. Kpucramnmaeckue u amopHbIe BEIIECTBA.




BryTpenHss sueprus. Pabota 1 TerooTaadya kak cnocoObl U3MEHEHUs
BHYTpPEHHEN SHepruu. IIepBblil 3aKOH TEPMOJMHAMMKHU. TeIIoBble
MAaIllUHbI U UX IPUMEHEHUE

Pa3nea 4. Koaedoauus u
BOJIHBI

B3aumonelicteue 3apsUKEHHBIX TeNl.  ODJEKTPUYECKUH  3apanl.
3aKOH COXpaHEHHs JJIeKTpudeckoro 3apsna. 3akoH Kyrona.
DIEKTPOCTATUYECKOE I0JI€, €T0 OCHOBHBIE XapAKTEPUCTUKU U CBA3b
MKy HUMH. [[OCTOSHHBIN 3JIEKTPUYECKUI Tok. Cuna TOKa,
HaIpsKEHUE, JIEKTPUYECKOe COlpoTHBiIEeHHE. 3akoH Oma s
y4acTKa 3JICKTPUYECKOW Lenu MarHuTHOE TMOJIE U €ro OCHOBHBIE
XapaKTepUCTUKU. JleficTBrE MarHUTHOTO 10JIs1 HA IPOBOJAHMK C TOKOM.
3akoH Awmriepa. DNEKTpOABUTATENb. SIBICHHE SJIEKTPOMArHUTHOM
uHayKiun. CBoboanble konebanus. Ilepuon, yactora m aMIuiMTyaa
KkoneOanuii. ["apMonnueckue konebanus. MexaHu4eCcKrue BOTHBI M UX
BU/Ibl. 3BYKOBBIE BOJIHBL. YJIBTPAa3ByKOBBIE BOJIHBL. YIIBTPa3BYK U €TI0
MCII0JIb30BaHUE B MEIMIIMHE U TEXHUKE.

Pasnea S. DiiemeHTBI
KBaHTOBOH (pu3HKH

KsanToBas runoresa [Tnanka. @otosnexkrpudeckuii 3 PexT.

Monenu crpoenust atoma. Omwit Pesepdopna CoctaB u cTpoeHUE
aTOMHOTO sijipa. PagroakTHBHOCTh. PalnoaKTUBHBIC U3ITYYCHUS U UX
BOSI[CfICTBHe Ha JXUBBIC OPraHU3MBIL.

Pa3nea 6. BceieHHas u
ee IBOIOLMA

Mogens pactmpsitomeiicss Bcenennoit. CoBpeMmeHHasi (pu3udeckas
KapTHUHA MUpa. DBOJIOLUS MPEICTaBICHUNA 0 BCeIEHHOU. OT IpeBHETO

MHpa 0 HAIIUX JTHEU

1.6. Ilianupyemblie pe3ysibTaTbl 0CBOEHNSI Y4eOHO JUCHUIJINHBI:

Kongl Buabl yHuBepcaJbHBIX y4eOHBIX el CTBUH Oo0mmue
YV KOMIIeTEeHI[UH
(B COOTBETCTBMH €
®I'OC CIIO no
npodeccuu)
JIMYHOCTHBIE
J1 — YCTOWYMBBIM MHTEPEC K MCTOPMM M JOCTHXKEHHUAM B | QK. |

00J1acTH  €CTECTBEHHbIX HAyK, YYBCTBO TOpPJOCTH 3a
POCCHUICKHE €CTECTBEHHBIE HAYKH;

J12 — FOTOBHOCTb K  TPOJOJDKEHHIO  00pa3oBaHus,

ITOBBINICHUIO

npoeCCHOHATBHON ~ AEATENBHOCTH C  HCIOJIB30BAHUEM
3HaHMI B 00JIACTH €CTECTBEHHBIX HAYK;

KBaTM(UKAITIN B n30paHHOM

JI3 — 00BEKTUBHOE OCO3HAHKME 3HAYMMOCTHU KOMHGTGHL{I/Iﬁ B

00J1aCTH €CTEeCTBEHHBIX HAyK JUIA YeJIOBEKa M OOINEeCTBa,
YMEHHE WCIOIh30BaTh TEXHOJIOTUYECKUE IOCTHKCHHS B
obrmactn (U3UKK, XUMHH, OHWOJOTUM ISl TIOBBIIICHUS
COOCTBEHHOTO MHTEJUIEKTyaJIbHOTO Pa3BHUTHSI B BBIOPAHHOM
po(heCCHOHAIIBHOM JIeATEIBHOCTH;

J4

— yMeHHue MIPOAHATIU3UPOBATH TEXHOI€HHBIE
HNOCNEACTBUSL Ui OKpY)KawlIled cpeabl, OBITOBOW U
MIPOU3BOICTBEHHOM IESITEIIbHOCTH YEJIOBEKA;




JI5

— I'OTOBHOCTH CaMOCTOATCIBHO ,Z[O6BIBaTB HOBBIC 1JIA
cebs CCTCCTBCHHO-HAYYHBIC 3HAHWA C MCIIOJIB30BAHUCM [JIA
9TOr'0 JOCTYITHBIX HCTOUYHHUKOB I/IH(l)OpMaI_II/II/I;

JI6

— YMEHHME  YNpaBIsATh  CBOEH  I103HABaTEIbHOMU
NS TeTbHOCTBIO, IPOBOJIUTH CAMOOLICHKY  YpPOBHA
COOCTBEHHOT'O MHTEIUIEKTYaJIbHOTO PAa3BHUTHS;

a7

— YMCHHC BBICTPAUBATDH KOHCTPYKTUBHBIC
B3aUMOOTHOMICHUA B KOMAH/JC IO PECUHICHHUIO O6HII/IX 3a1a4 B
obnactu CCTCCTBO3HAHMUA,

METANMPECIMETHBIC:

Ml

— OBJIQJICHHE YMEHUSMHU U HABBIKAMH PA3IUIHBIX BUIOB
MO3HABATEIPHOW JIESITCIIBHOCTA [IJII  M3YYEHHS Pa3HBIX
CTOPOH OKPY’KaIOILIETO €CTECTBEHHOTO MUPA;

M2

— NpPUMEHEHHE  OCHOBHBIX  METOJIOB  TIO3HAHUS
(HaOmroeHusl, HAy4YHOTO OJKCIEPUMEHTA) JUISl W3y4YeHUs
pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTUHBI MHPA, C
KOTOPBIMA BO3HUKAeT HEOOXOAMMOCTh CTAlKUBATHCA B
npodeccuoHabHOU cdepe;

M3

— YMCHHUC ONpCACIATE LEIW W 3agadyu ACATCIIbHOCTH,
BBI6I/IpaTB CpeacTBa I UX JOCTUIKCHUS HA MPAKTUKE;

M4

— YMEHHE HCMOJb30BaTh PA3IUYHBIC HCTOYHUKH JJIS
MOJIy4E€HHUS €CTECTBEHHO-HAay4YHOU uHpOpMaUn U
OIICHMBAaTh €€  JOCTOBEPHOCTh  [JIl  JTOCTHIKCHUS
IMOCTaBJICHHBIX IIeJIeH U 3a7a4;

OK. 2
OK. 8

IIpeamerHsle:

IT1

— Cc(OpPMUPOBAHHOCTb MPEACTABIECHUN O LIETOCTHOMN
COBPEMEHHOM  €CTECTBEHHO-HAy4yHOM  KapTHHE  MMpa,
MpUPOJI€ KaK €AMHON LEJIOCTHOM CHUCTEME, B3aUMOCBSI3U
YyenoBeKa, NpUPOABI M OOIIECTBA, IPOCTPAHCTBEHHO-
BpeMEHHBIX MaciTabax BeenenHoil;

I12

— BJIQJICHUE 3HAHUSMU O HanOOJIee BAYKHBIX OTKPBITHIX
1 JOCTHIKEHHSX B 00JIACTH €CTCCTBO3HAHMS, IIOBIIMSABIINX Ha
SBOJIIOLIUIO TTPEICTABJICHHM O IPUPOJIE, HA PA3BUTHE TEXHUKHU
1 TEXHOJIOTHIA;

113

— c(OpMUPOBAHHOCTH YMEHHUSA IIPUMEHSATH
€CTECTBEHHO-HAYYHbIE 3HAHUS JUTSL 00BsICHEHUS
OKPY’KaIOIINX SIBJICHUH, COXpAaHEHHUS 3/I0POBbsI, 00ECIICUeHUs
0€30MacCHOCTH KHU3HEACITEILHOCTH, OEPEKHOTO OTHOIICHHUS
K IPUPOJIe, PallMOHAIBHOTO MPUPOAOTOJIB30BAHMS, 4 TAKKE
BBITMIOJTHEHHSI POJIM TPAMOTHOTO IOTPEOUTENS;

114

— c(QOpMHUPOBAHHOCTb TMPEACTABICHUI O HAyYHOM
METO/IC TO3HaHUSI TPHUPOABI W CPEICTBAX U3YUYCHUS

OK.3
OK. 4
OK.5




MCramupa, MakpoMrpa U MUKpOMHpPA, BJIIAJJCHUC IIPHCMaMU

€CTECTBEHHO-HAYYHBIX HaOJIOICHUT, OITBITOB,
WCCIIEOBAHUN H OLIEHKH JIOCTOBEPHOCTH ITOJYYEHHBIX
pe3yJIbTaTOB;

I15 — BJIQJICHUE IIOHATHMHBIM amnIlapaToM €CTECTBEHHBIX

HayK, TO3BOJISIONIAM TI03HAaBaTh MHp, YYacTBOBAaTh B
JTUCKYCCUSIX ~ IO  €CTeCTBEHHO-HAYYHBIM  BOIPOCAM,
WCTIOJh30BaTh PA3IMYHbIC WCTOYHHKH WHGOPMAIHMU IS
HOJrOTOBKU COOCTBEHHBIX PabOT, KPUTUUECKH OTHOCHTHCS K
coobmenussm CMU, conmepkaimum HayqHY0 HHGOPMAITHIO;

I16 — Cc(QOpPMHUPOBAHHOCTh YMEHHI MOHUMATh 3HAYUMOCTh
€CTECTBEHHO-HAYYHOI0 3HAHMA JUI KaKJOro uesoBeKa
HE3aBUCUMO OT €ro Mnpo(eCCHOHAIBHON EeSTEIbHOCTH,
pa3nnyate (akTbl W OLEHKH, CpPaBHUBATb OLIEHOYHbIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSMHU OLICHOK U CBSI3b
KPUTEPUEB C ONPEIEICHHON CUCTEMOU LICHHOCTEH.

OcBoeHue  comepkaHus  y4eOHOM  JMUCIUIUIMHBI  «EcTecTBO3HAHHE)»
obOecreunBaeT (pOpMUPOBAHWE M PA3BUTHE YHUBEPCAIBHBIX yUEOHBIX NECHCTBHIA B
KOHTEKCTE IMPEEMCTBEHHOCTH (POPMHPOBAHMS OOIINX KOMIICTESHITHH.

B pesysabrare ocBoenusi nucuuiinabl popmupyroresa OK.

Kon HaumeHoBaHue BUIOB /IesITeJIbHOCTH M PO()eCCHOHAJIBbHBIX KOMIIeTeH M i

OK. 1 [ToHuMare CYIIHOCTH M COLMAJBHYIO 3HAYMMOCTh CBOed Oymymied mnpodeccun,
IIPOSIBIIATH K HEW YCTOMYMBBINA HHTEPEC.

OK. 2 OpraHu3oBbIBaTh COOCTBEHHYIO JI€ATEIBHOCTh, BBHIOMpAaTh THUIIOBBIE METOABI H
CroCOOBI BBIMOTHEHUS PO(EeCCUOHAIBHBIX 3a/1a4, OL[EHUBAaTh UX 3PPEKTUBHOCTD U
KauecTBO.

OK. 3 [IpyHuMare pemeHus: B CTaHJAPTHBIX M HECTAHJIAPTHBIX CUTyalUsIX U HECTH 3a HHUX
OTBETCTBEHHOCTb.

OK. 4 OcymiecTBiIsATh THOUCK M HCHONb30BAaHME HHPOpPMALUHU, HEOOXOOUMOM Ui
3 PEeKTHUBHOTO BHINOIHEHHS TPO(HECCHOHATBHBIX 33134,

OK. 5 Hcnonb3oBarh MH(pOPMaLIMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTUH B
po¢eCCHOHAIBHON AESITEIbHOCTH.

OK. 8 CaMocCTOATeNbHO ONPEAEATh 3a/1au MPO(HECCHOHATBHOTO U INYHOCTHOTO Pa3BUTHS,
3aHMMAThCSl cCaM000pa30BaHUEM, OCO3HAHO IJIAHUPOBATh OBBIIIEHHE KBAJTU(UKALIMH.

1.7. KoamyecTBO 4YacoB Ha OCBOGHMEe NPOrpaMMbl JMCHHUILIHHBI:
MaKCUMaJIbHOM yueOHOW Harpy3ku oOyuwaromierocs 150 4dacoB, B TOM 4HCIIE:
00s13aTeNbHOM ayTMTOPHOMN yueOHOM Harpy3ku oOydatomerocst 150 gacos.




2. CTPYKTYPA Y COJIEP)KAHUE YYEBHOHN JUCIHUITIJINHBI
2.1. O0beM yueOHOH TMCHUIIMHBI M BUAbI YUeOHOH padoThl 0UHOE OT/Ae/IeHHe

Bup y4yeoHoi padorsl O0beM yacoB
MaxkcumasbHas yueOHas Harpy3Ka (Bcero) 150
Oos3aTenbHas ayTMTOPHAs yueOHas1 Harpy3Ka (Bcero) 150
B TOM YHCJIe M0 AUCHHUIIMHE «XUMHA»: 50
TEOPETUYECKUE 3aAHATUSL 16
NPAKTUYECKUE 3aHATUA 34

CamocrosiTeqbHasi paboTa o0y4aromerocsi (Bcero) -

Wrorosas arrecranus B popme oughghepernyuposannozo 3auema

B TOM YHCJIE N0 JucIunjanie «buogorus»: 50
TEOPETUYECKUE 3aHATUSL 16
MPAKTUYECKUE 3aAHATHUS 34

CamocrosiTeqbHast paboTa o0y4aronierocsi (Bcero) -

Wrorosas arrecranus B popme oughghepernyuposannozo 3auema

B TOM YHCJIE N0 JUCIUIINHe «DU3uKa»: 50
TEOPETUUECKUE 3aHATUS 16
NPAKTUYECKUE 3aHATUSA 34

CamocrosiTeqbHast paboTa o0y4aromerocsi (Bcero) -

Wrorosas arrecranus B popme oughghepernyuposannozo 3auema




2.2. Temarnuyeckuii VIAH U coePKaAHUE YUeOHON JUCUMILUTUHBI « XUMMUSD)

HaumenoBaHue pa3iesioB u TeM Conep:xanue y4eOHOro MaTepuaJia, NpaKkTHYecKue 3aHATHS, O0bem | Popmupyemble
CaMOCTOsSITeJIbHasi Pad0Thl 00y4YAI0 M XCH 4acoB KOMIIeTeHIINH
1 2 3 4
Beenenue OOBbsicHEeHHEe XMMHUYECKUX SIBJICHUH, MPOMCXOIALIMX B MpUpOAeE, ObITY U Ha 2 OK. 1
IIpopuiasHas u npodeccnoHaIbLHAA MIPOU3BOJICTBE. OK. 2
3HAYUMOCTD Y4eOHOI JMCHUIITHHBI OneHka BIMSHUS XUMHUYECKOTO 3arpsi3HEHMS OKpYyXarollel cpeapl Ha
Tema: Bxiiag xuMuu B eIUHYIO OpPraHu3M 4YeJIOBEKa U JIPyrHe KHUBbIE OPTraHU3MBI.
€CTECTBEHHO-HAYUYHYIO KapTUHY MHUpa IIpaBumna 6e30macHOro OOpaIIeHUs C TOPIOYUMH M TOKCUYHBIMU BEIIECTBAMH,
71a00paTOPHBIM 000PYTOBAHUEM.
Paznen 1 N3ydeHne XuMUYECKUX MTOHATUH: «BELIECTBOY, IIOJIE» «XUMUYECKUN 2 OK. 2
Bakneiime xumMuueckue MOHITHS JJIEMEHT», «aTOM», 3JIEKTPOH, IPOTOH, HEUTPOH, KUOHY», KMOJIEKYJIa»; OK. 4
Tema 1.1 OcHOBHBIEC NOHATHS XUMUHU
Tema 1.2 IIpocTeie u cioxHble BemecTBa, | IIpakTnyeckoe 3ansitue 2 OK. 3
BaJICHTHOCTh N3yuyeHue noHATHII: «OTHOCUTENIbHBIE aTOMHAs U MOJIEKYJIIPHAsI MACChD», OK. 4
«aJUIOTPOIUSY, «U30TOIBD», KXXUMHUUECKAs CBS3bY, «BAJICHTHOCTbY, «MOJIbY,
«MOJIIPHAsI MAacCay», «MOJISIPHBIA 00bEM T'a3000pa3HBIX BEIIECTBY, «BEIIECTBA
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOT'O CTPOEHUS», «yTJIEPOJHBIN CKeNIeT»,
«(yHKIIMOHAIBHAS TPYIIIAY, KH30MEPHsI», pEIICHUE 3a/1a4
Tema 1.3 YpaBHEHUSI XUMHUECKUX IIpakTH4eckoe 3aHsATHE 4 OK.3
peaxIuii. W3ydenue noHATUI: 37I€KTPOOTPULIATENIEHOCThY, OCHOBHBIE MTOJIOKEHHS OK. 4
IEKTPOIIUTUYECKON TUCCOLMALINN «CTENIEHb OKUCIEHUS», «PacTBOPbHDY,
«OKHCIIUTEIIb U BOCCTAHOBUTEIIbY», OKUCIIEHNE U BOCCTAHOBJICHUEY,
«CKOpPOCTh XMMHUECKON peaKInm», «KXUMHUUECKOE PaBHOBECHE», TUIIBI
XMMHMUYECKHUX PEaKIMi, ypaBHEHUSI XMMHUYECKUX PEaKLIHM.
1.4 Xumnueckue peakuuu. CKOpoCTh IIpakTH4YecKoe 3aHATHE 2 OK.3
XUMUYECKON peaKInn Oco0eHHOCTH TUIIOB XUMHYECKHUX peakiuil. Pemenue ypaBHeHUi OK. 4
XMMHUYECKHUX PEaKIMM.
Pasnen 2 Ousnueckuii cMbIca cMMBOJIMKHY [leproguaeckoil TabIuIbl XUMHUECKUX 2 OK. 4
OcHOBHbBIE 3aKOHbI XUMHH anemenToB JI. . MenneneeBa (HOMEpOB dIeMEHTa, TIEPHOJIA, TPYTITIHI) OK. 5

Tema 2.1 [lepuoauueckas cucrema
XMMUYECKHX JIEMEHTOB

14




Tema 2.2 CBoiicTBa XUMHUYECKHUX IIpakTH4yeckoe 3aHsiTHE OK. 3
3JIEMEHTOB B 3aBUCHMOCTH OT UX ¥YcraHoBIIeHNE IPUYMHHO-CIIEICTBEHHON CBSA3H MEXKAY CTPOECHUEM aToma U OK. 4
PacIoJIOKEHUS B IEPUOAAX U IPyIIIaX B 3aKOHOMEPHOCTSIMM U3MEHEHUsI CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX UMU OK.5
NIEPUOANYECKON CUCTEME. BEULIECTB B IEPUOJAX U Ipynnax.
Tema 2.3 CBolicTBa BEUIECTB B MAJIBIX IIpakTH4eckoe 3aHsAATHE OK.3
nepuogax Ilepuoguueckoit cucremst J[.M. | XapakrepucTka 3J€MEHTOB MaJbIX IEPUOJOB 110 UX MOJIOKEHHUIO B OK. 4
Mennenecena [Tepuonnueckon cucreme 1. 1. Menaeneesa OK. 5
Tema 2.4 3akoH coXpaHEHHsI MacChl @opMyIMpPOBaHHE 3aKOHOB COXPAHEHHUS MAaCcChl BEIECTB U ITOCTOSTHCTBA OK.3
BEIIECTBA U ITOCTOSIHCTBA COCTABa cocrasa BeuecTB. Coliep)kaHne 3aKOHa OK. 4
BELIECTBa OK.5
Tema 2.5 3akoH cOXpaHEHUSI MaCChI IIpakTHYeckoe 3aHsATHE OK.3
BELIECTBA U IIOCTOSHCTBA COCTABa Y cTaHOBIIEHNE IPUYMHHO-CIIEJCTBEHHON CBSA3H MEXKAY COAEPKAHUEM ITUX OK. 4
BEIIECTBA U HAIMCAHUE XUMUYECKUX 3aKOH M HalMCaHHEeM XUMHUYECKUX (GopMys U ypaBHeHUH. Perenue 3anau OK.5
¢dbopMys U ypaBHEHUH
Pasznen 3 DopMyIUPOBaHNE OCHOBHBIX MOJIOKEHUI TEOPUH HIEKTPOIUTHIECKON OK.3
OcHOBHBIC TEOPUH XUMHH JUCCOLMALNN U XapaKTEePUCTHUKA B CBETE ITOW TEOPUH CBOWCTB OCHOBHBIX OK. 4
Tema 3.1 Teopus 3JIEKTPOIUTHUECKOH, KJIACCOB HEOPraHUYECKUX COCIUHEHUMN. OK.5
JMCCOLIMAILIUU
Tema 3.2 Kntacchl HEOpraHU4eCKux IIpakTH4yeckoe 3aHsiTHE OK. 3
COeIMHEHUN U ux cBoicTBa. OKCUIbI Oxcunpl ux pu3nUecKue U XMMHUYECKHE CBOMCTBA, Kiaccu(UKaus, criocoObl OK. 4
MOJTyYCHUS OK. 5
Tema 3.3 Kiiaccel HeopraHMueCcKUxX IIpakTH4YecKkoe 3aHATHE OK.3
COCIMHEHUH M MX cBoMcTBA. ['Mapokcuabl | XUMHUECKHE CBOMCTBA, KiacCU(PHUKAIUSI THAPOOKCHIOB, CTIOCOOBI MTOTYUYCHUS OK. 4
OK. 5
Tema 3.4 Knaccbl HEOpraHU4eCKUx IIpakTHyeckoe 3aHATHE OK.3
COEIMHEHUH U X cBolicTBa. Kucnorsl XUMHUYECKUE CBOMCTBA, KIacCU(UKALU KHCIIOT, CIIOCOOBI MOTy4eHUs OK. 4
OK. 5
Tema 3.5 Knaccel HeopraHU4ecKux IIpakTHyeckoe 3aHATHE OK.3
coelnHeHul u ux coiictea. Comn Counu ux pu3nUecKkrue 1 XMMUYECKHE CBOMCTBA, Ki1acCU(pUKALHS, CTIOCOOBI OK. 4
MOJTy4YEeHUS OK. 5
Tema 3.6 Opranndeckue COeJUHEHMS. DOopMyIUPOBAHUE OCHOBHBIX MOJIOKEHUI TEOPUH XMMUUYECKOIO CTPOEHUS OK.3
Teopust cTpoeHUS OPraHUYECKUX OpPraHNYECKHUX COCIMHEHUH, U XapaKTEPUCTUKA B CBETE 3TOM TEOPHUH CBOWCTB OK. 4
COEIMHEHUN BaXHEMILINX NPEACTABUTEIIEH OCHOBHBIX KJIACCOB OPraHUYECKUX COSNMHEHNN OK.5
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Tema 3.7 YrneBogopoasl IIpakTH4yeckoe 3aHsiTHE 2 OK. 3
AJIKaHBI, aJIKEHBI, AJIKAIUCHBI, aJIKUHBI, apEHBI 0COOEHHOCTH CTPOSHUSI, OK. 4
XUMUYEeCKHe cBoiicTBa. HedTh 1 ciocoObl ee mepepaboTKH OK.5
Kucnoponoconepxariye oprannueckue IIpakTH4YecKoe 3aHATHE 2 OK.3
COCITMHEHUS Cnuptsl. ®enoin. Anbaerunbl 1 keToHbl. Kap6oHoBbIe KMCTOTHI. Cl1OXKHbBIE OK. 4
3¢upsl. XKupel. Mbuta. YrieBoasl. MoHocaxapubl. Jlucaxapuisl u OK.5
MOJICAXapUIbL.
A30TOCOIepKaINE OPraHUYECKUE IIpakTHyeckoe 3aHATHE 2 OK.3
COCIMHECHUS AMuHBL. AHWINH. AMUHOKUCIIOTHL. benku. HykiienHoBbIE KUCIIOTHI. OK. 4
PepmeHThl. BUTaMuHBL, TOPMOHBL, JIEKAPCTBA OK. 5
[Tonmumepsr [Tpupoaubie 6uononumepsl (6enku). IcKycCTBEHHBIE TTOTUMEPHI. 2 OK.3
CuHTeTHYECKHE OPraHN4YEeCKUE COETUHEHUS OK. 4
OK.5
Pa3znen 4 IIpakTH4yeckoe 3aHsiTHE 2 OK.3
BaHeiiiue BemecTBa H MaTepHAJIbI MeTasuibl UX CBOMCTBA, OCOOCHHOCTH CTPOCHUS M CITOCOOBI MOTyYCHHS. OK. 4
Koppo3ust MeTamioB u crmocoObl 3alUThl OT KOPPO3HH OK. 5
Tewma 4.1 Metansl
Tewma 4.2 Hemetansl IIpakTHyeckoe 3aHsATHE 2 OK.3
Hewmerasmibl ux cBoiicTBa, 0COOEHHOCTH CTPOEHUS M CIIOCOOBI MOTyUCHHS. OK. 4
OK.5
Paznen 5 IIpakTHyeckoe 3aHATHE 2 OK. 1
XuMHuYecKHil A3bIK M CHMBOJIHKA BaxHOCTb 3HaHMS ¥ YMEHMSI IPUMEHATh XUMUYECKHE TEPMHUHBI, CUMBOJIUKY, OK. 2
YPaBHEHUS PEAKLMM U1 IEpeIadn U IPUMEHEHUS XUMUYECKON OK.3
Tema 5.1 XuMundeckue TepMUHBI U uHpOpMaIUH. OK. 4
CHMBOJIMKA KaK CIOco0 mepeaadn OK. 5
uHpOpMaLIUH. OK. 8
JuddepeHurpoBaHHbIi 3a4eT
BCET'O: 50
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2.3. Temaruyeckuii IVIaH U coepkaHue y4eOHOI TucuMILIUHbI «bruosorusy

HaumeHoBaHuMe pa3esioB U TeM Conep:xanue y4eOHOro MaTepuaa, NpaKkTH4ecKue 3aHATHUS, O0bem | ®opMupyemble
CaMOCTOATEJIbHASL PA00ThI 00Y4aI0 LN XCS 4acoB KOMIIETCHIIUH
1 2 3 4

BBenenue 3HAKOMCTBO C OOBEKTaMH U3yUeHUsI OUOJIOTUH. 2 OK. 1

buonorns — COBOKYITHOCTb HayK O YpoBHU OpraHu3anuu )KUBoU Mpupoabl. [Iponcxoxaenue Ku3HA OK.2

KUBOH npupoze. MeTopl HAay4YHOr O BrusiBnenue ponu 6uonoruu B GOpMUPOBAHUN COBPEMEHHON €CTECTBEHHO-

MIO3HAHUS B OMOJIOTUHU HAy4YHOM KapTUHBI MUPA U MIPAKTUYECKON AESTEIbHOCTH JIOAECH

Paznen 1 IIpakTH4yeckoe 3aHsiTHE 2 OK. 2

Kuerka 3HAKOMCTBO C KJIETOUYHOM TE€OpUel CTPOCHUS OPTaHU3MOB. OK. 4

Tema 1.1 Crpoenue kierku. Kierounas | [ToaydeHue npeactaBieHust O pojyd OPraHMYECKUX U HEOPraHUYECKUX BEIIECTB

Teopus B KJIETKE. Y MEHHE CPAaBHUBATh CTPOCHUE KIETOK PACTEHUM U KUBOTHBIX.

Tewma 1.2 Tuns! kierounoi opranuzanuu | [lpakTnueckoe 3ansiTue 2 OK.3
OCOOEHHOCTH CTPOEHUS NPOKAPUOTUYECKON U HYKAPHUOTHUECKOM KIIETKH. OK. 4

Tema 1.3 Crpoenue sykapuorndeckoil | [IpakTnueckoe 3ansitue 2 OK.3

kjeTku. OpraHou/Ibl KJIETKU N3yuenue ocobeHHOCTEN CTpOeHUS U PyHKLIUN opraHouaoB. CXo/ICTBO U OK. 4
pa3ianyus KJIETOK paCTEHUM YU KMBOTHBIX

Tema 1.4 Heknerounsie ¢popmsl xu3nu - | [IpakTuyeckoe 3aHsTHE 2 OK.3

BUPYCHI Oco0EHHOCTH CTPOCHHS M Pa3MHOXKECHHSI BAPYCOB OK. 4

Tema 1.5 Tuner nuranus xuBbiX | [IpakTH4Yeckoe 3aHsiTHE 2 OK. 4

OpraHU3MOB Crioco0b! uTaHus KHUBBIX Ooprann3MoB. Porocuntes. [InacTuyeckuii u OK.5
SHEepreTUYecKuii 0OMeH

Tema 1.6 Hacneacreennas undopmanus | [IpakTudeckoe 3ansTHe 2 OK.3

— W peaJin3anus €€ B KIIETKE I'enernueckas unpopmanus, renerndeckuit koz. Permukanus JTHK. Ctpoenue OK. 4
XPOMOCOMBI. OK.5

Paznen 2 IIpakTu4yeckoe 3aHATHE 2 OK. 3

Opranusm Kitetounslii HUKIT (JKU3HEHHBIM LIUKIT KJIETKH) OK. 4

Tema 2.1 WnauBunyanbHoe pasButue | [lonstue pazmHoxeHus (monoBoe, 6ecrosuoe) OK.5

Ooprasmsma.

Tema 2.2 PazButue 3apojpima u mioaa. | [lpakruyeckoe 3ansitue 2 OK. 3

bepeMeHHOCTB 1 POJIBI Oransl om1oA0TBOpeHus. PazButue 3apoasiia. bepemennocts. Poxxaenue OK. 4

OK.5

Tema 2.3 HacnencrseHHOCTE u | IlpakTHyeckoe 3aHsITHE 2 OK. 3

MU3MEHUYUBOCTb — CBOWCTBA OpPraHU3MOB OCHOBHBIE TEPMUHBI U IOHATHS TEHETUKHU. 3aKOHOMEPHOCTHU HacyieoBanus [ OK. 4
Mengens u T. Moprana. XpoMOCOMHasl HACJIEICTBEHHOCTh OK. 5
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Tema 24 Hacnencreennas u | IlpakTHyeckoe 3aHsiTHE OK. 3
HEHACJICJCTBEHHAs N3MEHYUBOCTD. Henacnencreennas (MoaudukannoHHas) ©3MEeHYMBOCTh. HacnencTeennas OK. 4
(reHeTryeckas) ”3BMEHUYMBOCTh. MyTareHsl M MyTanuu. [ eHHas 1 KJIeTOYHast OK. 5
HWHXXEHEPHsL.
Tema 2.5 3naueHue reHeTHKH i | HacnmeacTBeHHBIC 00JIC3HH YEIIOBEKA U UX IPO(DUIAKTHKA. OK.3
MEUITHBI BpenHoe BIusiHUE MyTareHoB, aJKOTrOJIsl, HAPKOTUKOB, HUKOTHHA Ha OK. 4
T€HETUYECKHUU anmapar KIETKH OK. 5
Paznen 3 IIpakTHyeckoe 3aHATHE OK.3
Bup — crpykrypHas enmHuua :xkuBoro | [lonstue BUIa U €ero KpUTEpUEB. OK. 4
OpraHmsma OK. 5
Tema 3.1 Bua u ero kpurepuu
Tema 3.2 Ilonynauusa-ctpykrypHas | [IpakTnueckoe 3aHsiTue OK.3
eIUHUIIA BUIA. [Tonsitue monynsinus. [lonmynsaimoHHbBIE BOJIHBI U UX PUYHHBI. OK. 4
OK. 5
Tewma 3.3 MukpoaBotoLus. IIpakTH4YecKkoe 3aHATHE OK.3
O6pa3oBanue HOBBIX BUI0B. CIOCOOBI BUI000pa30BaHUs OK. 4
OK. 5
Tewma 3.4 MakpooaBotonus [TonsiTre Guonornyeckoit spomoru. akTopsl HBOIOLUUA. MakpoIBOIIOLHS OK.3
OK. 4
OK. 5
Tema 3.5 Pa3zButne 3BOMIONHMOHHBIX nAeH | Teopuu NpouCXOoKAEHUS U Pa3BUTHS OPraHUYECKOT0 MUpa OK.3
OK. 4
OK. 5
Tema 3.6 buocounanbHass npupona | [Ipoucxoxnenue yenoBeka. CounaibHas v NPpUPOAHAs Cpeia, aJanTaiuy K Heil OK. 3
4eJioBeKa YeJioBeKa OK. 4
OK. 5
Paznen 4 OCHOBHBIE Cpelibl OOUTAHUS OPTaHU3MOB. DKOJOTHYECKHE (PAKTOPHI U X OK. 3
IKocCUCTEMBI 3Ha4YCHHUE. OK. 4
Tema 4.1 Cpena oOuTaHHsI OPraHU3MOB OK. 5
Tewma 4.2 DxocucreMsl U ee KOMIIOHEHTH! | [IpakTHUeckoe 3aHsITHE OK.3
Pa3nooOpasue skocuctem. Poiab KOMITIOHEHTOB 9KOCHCTEMBI (TTPOTYIICHTHI, OK. 4
KOHCYMEHTBI, pEAYLIEHTHI). OK. 5
Tewma 4.3. BunoBas u npocrpanctseHHas | [IpakTnueckoe 3aHsiTue OK.3
CTPYKTypa 3KOCUCTEMBI Tpoduueckue ypoBuu. Llenu u cetn nutanus. [IpaBuna sxo10rudaeckoi OK. 4
MTUPAMHIBI OK. 5
Tewma 4.4. ArposKocHCTEMBI IIpakTHYeckoe 3aHATHE OK.3
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OCHOBHBIE OTJIMYHUS arPOIKOCUCTEM OT MPUPOIHBIX IKOCUCTEM OK. 4

OK. 5

Tema 4.5 buochepa — rnobanbuas | Yuenue B.U. Bepranckoro o 6uocdepe. KommoneHTs Onocdepsl. 2 OK. 1
HKOCUCTEMA. buonoruueckuii KpyroBOpoT BEILIECTB U MPEBpallleHne YHeprun B 6uocdepe. OK.2
OK. 3

OK. 4

Tema 4.6 Bmusaue wnHa Ounochepy | U3menenus B Ouocdepe, BEI3BaHHBIE ACATEIHHOCTHIO YETTOBEKA. 2 OK.2
YyeJIoBeKa Coxpanenue oropazHoodpasus. [IpaBuiia moBeIeHUs B MPUPOJTHON CpeJie OK. 8

BCETI'O: 50
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2.4. TemaTuyecKuil IVIAH U coeprKaHNe Y4eOHOI TMCHNILIUHBI «DH3HKA)

HanmenoBanue Conep:xanue y4eOHOro MaTepuaJia, NpakKTH4YecKne 3aHATHS, CAMOCTOSITeJIbHAsA O0bem dopmMupyemble
pa3aeJioB M TeM padora 00y4arumuxcs qacoB KOMIIeTeHIIUU
1 2 3 4
Bsenenue Ddusnka — QyHIaMeHTanbHas HayKa o mpupone. EcrecTBeHHO-HayYHBIH METO 2 OK. 1
MO3HAHM, €70 BO3MOYKHOCTH U TPAHULBI IPUMEHUMOCTH.
EnuHCTBO 3aKOHOB MPHUPOJBI U cOCcTaBa BellecTBa BO BeeneHHoil. OTKphITUS B QU3HKE
— OCHOBA IIPOrpecca B TEXHUKE U TEXHOJIOTHH ITPOU3BOJICTBA
Pa3nea 1. MexaHuka IIpakTu4eckoe 3aHATHE 2 OK.1
Tema 1.1 MexaHnndeckoe aBrkeHue. Cucrema orcuera. TpacKTopust IBUKEHUS.
Kunemaruka [Iyte. Ilepememienue. PaBHOMepHOe mnpsiMonuHelHOe JBWKeHHE. CKOpPOCTb.
OTHOCHUTEIBPHOCTh MEXAHUYECKOTO IBM)KECHMS. 3aKOH CIIOKEHUs ckopocTeil. CpenHss
CKOPOCTb IIPH HEPABHOMEPHOM JBMKEHUU. MTHOBEHHAsi CKOPOCTh. PaBHOYCKOpEHHOE
npsIMOJIMHENHOe JBMKeHue. YckopeHne. CBoOOAHOE MaileHue Tell.
IIpakTHYecKoe 3aHATHE 4 OK. 1
Pemenne 3anayq. /[prskeHne Tena NpsMOIMHENMHOE U KPUBOJIMHENHOE OK. 2
Tema 1.2. /lunamuka IIpakTu4eckoe 3aHATHE 4 OK.1
Macca u cuna. BzaumogeiictBue Ten. 3akoHbl JMHAMUKU. CHIIBI B TPUPOIE. OK. 2
3aKOH BCEMUPHOIO TATOTeHUs. Pelenue 3a1aun no teme OK. 3
Tema 1.3. 3akoHsb! MIMIynbsc Tena. 3akOH COXpAaHEHHs UMIylbca. PeakTnBHOE ABM>keHUEe. MexaHndeckas 4 OK.1
COXpaHEHUS B MEXaHUKE pabora. MomHocTs. Mexanndeckas sHeprusi. Kunernueckas sneprust. Kunernueckas OK. 2
pHeprus 1 padota. [loTeHnanbHas SHepPTus B rpaBUTALMOHHOM I10J1€. 3aKOH COXPAaHEHHUS OK.3
MOJIHOM MEXaHUYECKON YHEPIUU
IpakTHYecKoe 3aHATHE 2
Pemienue 3a1au no reme
Pazgen 2. OcHoBbl [[IpakTHYecKoe 3aHATHE 4 OK

MOJIEKYJISIPHO (U3MKH U
TepmoauHaMuku Tema 2.1.
MonekynsipHasipu3nka

IATOMHUCTHYECKAasi  TEOpusi  CTpOeHMs]  BemlectBa.  HaOmromeHus W ONBITHI,
MOJITBEPKAAIONTNE AaTOMHO-MOJIEKYJIIPHOE CTPOCHHE BelmecTBa. Macchl W pa3Mephl
MoJIeKyJl. TeraoBoe NBUKEHHUE YacTull BeulecTBa. bpoyHoBckoe nBuxkeHue. MaeanbHbri
ra3. Temmeparypa Kak Mepa CpeIHEH KHHETHYCCKOW DHEPruy 4YacTHUIl. YpaBHCHUE
COCTOSIHMSI HJICaJIbHOTO Tra3za. Mojenb >KUAKOCTH. [lOBEepXHOCTHOE HATsSHKEHUE |
cmaunBanue. Kpucrammuueckue W aMop(HBIE BEHIECTBA. COCTABICHHUE TaOIUIIbI
«["a30BEIE€ 3aKOHEBDY
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Tema 2.2 IIpakTH4eckoe 3aHsITHE OK.1
TepmoanHamuka BuyTtpennsis sHeprus. Pabora u Temnootnaua kak crnocoObl U3MEHEHHSI BHY TPEHHEH OK. 2
sHepruu. [lepBblii 3aKOH TEpMOIUHAMUKH. TeII0BbIC MAIIMHBI U UX TPUMEHEHUE OK. 3
Pemenne 3aga4 no teme.
IIpakTHyeckoe 3aHATHE
OCHOBBI MOJICKYJISIPHOM (DU3WMKH UTEpMOINMHAMUKHU. Pemenne 3amaq.
Pasnen 3. OcHoBbI B3auMonelcTBUe — 3apsDKEHHBIX Tell. OJIEKTPUYECKUHM 3apsa. 3aKoH COXpaHEHHs
31eKTPOAUHAMUKH QIIEKTPUYECKOrO 3apsfa. 3akoH KynoHa. DIIEKTpOCTaTUYECKOE MOJE, €r0 OCHOBHBIE
Tema 3.1. IpaKkTHYeCKOoe 3aHATHE
DIIEKTpOCTaTHKA CocTaBUTb cxeMa 2JIEKTpUYeCcKol 1ienu U Penenue 3anaun
Tema 3.2. [locrostHublid ~ snekTpudeckuii Tok. Cuila TOKa, HaNpsKEHUE, HICKTPUUECKOe OK.1
[TocTostHHBIN TOK. conpoTuBieHue. 3akoH Oma JIJIs ydacTKa AIEKTPUIECKON 1IEeNn OK.2
IIpakTHYeckoe 3aHATHE OK.3
COopka 3/IeKTpUYECKO LeNu W U3MEPEHUE CHIIbI TOKA U HalpsDKEHUS Ha ee
A3JINYHBIX yYaCTKaX.
Tema 3.3. IIpakTHYecKoe 3aHATHE OK.1
MaruautHoe nosue MarauTHOE IO0JIE U €r0 OCHOBHBIC XapaKTEPUCTUKH. J[eCTBME MArHUTHOTO MOJIS Ha OK. 2
IIPOBOJIHUK C TOKOM. 3akOH Amnepa. DIeKTpoABUrarenb. SIBieHue 31eKTpoMarHuTHON OK.3
MHAYKUIMU. Penienue 3aa4u 1o reme
Paznen 4. Koaebdanmsa wu IIpakTudeckoe 3aHsiTe
BOJIHBI Tema 4.1. CBoOonnble kosneOanms. I[lepuon, yactora u amiuuTyaa kKosneOanwii. I'apMoHMUeckue
Mexannueckuekonedbanus u [koineOanus. MexaHHMYeCKHe BOJHBI M UX BUJBL. 3BYKOBBIC BOJIHBL. YJIBTPa3BYKOBBIC
BOJIHBI BOJIHBL. YIIBTPa3BYK U €0 HCIIOJIb30BaHUE B MEIUILIMHE M TEXHHKE.
Tema 4.2. IIpakTHYecKoe 3aHATHE
DJIEKTPOMarHUTHbIE CBoOOmHBIC 3JIEKTPOMAarHUTHBIE KoJIeOaHUs. Kone6arenbublit KOHTYP.
KOJ1e0aHUs U BOJTHBI. DJIEKTPOMAarHUTHOE MOJ€. DJIEKTPOMAarHUTHbIE BOJIHBI. CKOPOCTBH JIEKTPOMArHUTHBIX
CBeToBbIE BOJIHBI BOJIH. Pa3BuTHE mpelcTaBiIeHUd O IPUPOAE CBETA. 3aKOHBI OTPAXKEHUS U MPEIOMIICHUS
ceera. JInnsel. Dopmyna TOHKOM JIMH3BI
Pazgen 5. Daementnl |KBanroBas runoresa [lnanka. @otosnekrpudeckuil 3ppexT. OK.1
KBAaHTOBOI (PM3UKHU Mogenu crpoenust aroma. Ombit Pesepdpopna CocTaB U CTpO€HHE aTOMHOTO sjpa. OK. 2
Tema 5.1. KsantoBble [PannoaktuBHOCTb. PanMoOakTHBHBIE M3Iy4E€HHs M MX BO3JCHCTBHE HA  JKUBBIC OK.3

cBoMcTBa cBeTa. Pm3mka
aromMa. ®u3nKa aTOMHOIO
sapa W DJIeMEHTapHBIX
YaCTHIL

OpraHnu3MBbI.
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Pazgen 6. Becesiennasi m ee Mojens paciupsitomeiicst Becenennoil. CoBpemenHas ¢pusnueckas KapTUHa MUpa 2 OK.1
IBOJIIOI S DBOJIOLMS PEACTABICHUM 0 BcelleHHOH. OT IpeBHEro MUpa /10 HAIllUX JHEH OK. 2
Tema 6.1. Crpoenue wu OK. 3
pa3Burtue Beenennoi.
JuddepennpoBaHHbIil 3a4eT

Hroro: 50
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3. YCJOBMUS PEAJIM3AIIMA PABOYEHN TPOI'PAMMBI YYEBHOM
JANCHUTIJIMHBI

3.1. TpeGoBanuss K MHUHMMAJBHOMY  MAaTePHAJIbLHO-TEXHUYECKOMY
ol0ecneyeHH IO

Peanuzarust mporpaMMbl AUCITUTUTHHBI TPEOyeT HAIMYUS yueOHOTO KaOMHeTa
O6opynoBanne yueOHOTO KaOWHETA:

- I0CAJIOYHbIE MECTA MO KOJIMYECTBY 00YyUaIOIIUXCs;

- pabodee MeCTO MpernoIaBaTes

Texuuueckue cpencTBa 00ydeHUs:

- HOYTOyK C  JIMIICH3UOHHBIM  MPOTPAaMMHBIM  OOCCIICUCHHEM U
MYJIBTUMETAATIPOCKTOP.

3.2. UndopMmanmnoHHoe odecnieueHne 00yueHmst

1. O.E. Caenxko, T.II. Tpymmuna, O.B. JlorBunenko «EctecTBo3HaHue», yueoHOe
nocobue 2022 r.

2. O.E. Caenko, O.B. Jlorsunenko, C.C. bypoBa «EcTecTBO3HaHNE», IPAKTUKYM,
ydaeOHOe-TipakTHaeckoe mocooue 2022 t.

3. buonorus. O6mas Ouonorus. 10-11 kmaccel: y4eOH. 1j1si oO1ieoOpa3oBar.
yupexnaenuit/ A.A. Kamenckuii, E.A. Kpukcynos, B.B. Ilaceunuk. — 4-e u3n.,
crepeorur. — M.: Ipocda, 2008. — 367.

4. EcrectBo3Hanue: 10 ki1.: yueOHUK JiJ1s1 00111€00pa30BaTEIbHBIX YUPEIKICHHI:
6a30BbIil ypoBenb moj pen. .10, Anekcammuoit. — M.: [Ipocsemienue, 2007. —
270.

5. Cawmoitnenko .M. ®usuka pis npodeccuit U cnenuanabHOCTEH COIUATBHO-
SKOHOMHUYECKOTO U TYMaHUTapHOTro poduiie: yuebHoe mocoodue. - 7-€ u3l., cTep.
- M.: Axkagemust. - 496 c.

6.0cHOBBl aHatomMuu u ¢usnonoruu dYenoBeka/ B.M. Makcumos, T.B.
HNnmonurosa, B./[. ®omuna. — M.: Konoc C, 2004. — 168.

7. Xwmus. 10, 11 xnacc. Yue6. mist odmeoOpa3oBat. yued. 3aBenenuii / O. C.
INabpuensa. — M. : JIpoda, 2007. — 191 c.

8. CaBunxkuna E.B., JlormnoBa I'Il. XwMmMus I8 IIKOI M KJIACCOB
rymaauTaproro npodwst. 10, 11 k1. — M., 2001-2002.

9. Poxyos B.C., Tpodpumon C.b. Uesnoek u ero 310poBbe. 8 k1. — M., 2005.

10. Kamenckuit A.A., Kpukcynos E.A., [laceunuk B.B. buonorus. Beegenne B
obmyroomotoruto u sxosoruto. 9 k1. — M., 2000.

JJIEKTPOHHBbIE pecypcehl:

1. Cair  yuurens  Ouojoruu B €CTECTBEHHOHAy4YHOM  KJIacce
ww.alleng.ru/d/natur/nat037.htm
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4. KOHTPOJIb W OLEHKA PE3YJLTATOB OCBOEHUS
JUCLMILIINHBI

KOHTpOJ'IB U OICHKa pCSYJ'H)TaTOB OCBOCHHUA IUCHHUIIIIMHBI OCYH_ICCTBJ'IHCTCH
HpeHOI[aBaTCHCM B Hpouecce HpOBGI[CHI/IH HpaKTI/IqGCKI/IX 3aH5{TI/If/’I " IIMCBMCHHBIX
pa60T, TeCTI/IPOBaHI/IH, d TaKXC BBIIIOJTHCHUA CTy,[[eHTaMI/I I/IHI[I/IBI/II[yaJIBHI)IX

SaHaHHﬁ, IMPOCKTOB, HAITMCAHUA COUYMHCHUHU.

PesyabTaThl 00yyeHHs
Kon n naumeHoBanue
npodeccuoHAJBHBIX U
001IMX KOMIIEeTeH Uil

Kpurtepun onenkn

Metoasl
OllEeHKH
pe3yJibTaTOB 00y4eHHs

KOHTPOJIS H

OK-1 IloHumaTh CynHoCTh U
COLIMAIIBHYIO 3HAYUMOCTh
cBoel Oynymieit npodeccun,
IIPOSIBIIATH K HEU
YCTOMYUBBIA UHTEPEC.

YMeHue: noHuMaTh
CYIIIHOCTb U COLIUATILHYIO
3HAYMMOCTb CBOCH Oymymieit
npodeccuu, MposSBIATh K
HEW yCTOWYMBBIA HHTEPEC.

Texymuii KOHTpOIIb B hopme:
-YyCTHOTO ¥ TNHUCBMEHHOIO
ompoca;
-3aIUTHI
3aHATHH;
-BBINOJTHCHUS
3aJIaHMI;
Pemenue
OPUEHTUPOBAHHBIX
CUTYallMOHHBIX ) 33JIaHUH.

MPAKTUYECKUX

TCCTOBBIX

MPaKTUKO-

OK-2 Opranun3oBbIBaTh

YMeHue: opraHu30BbIBATH

Texymuii KOHTpOIIb B popme:

COOCTBEHHYIO JIeSITENIbHOCTh, | COOCTBEHHYIO J€SATEIbHOCTh, | -yCTHOTO M  IHCbMEHHOI'O
BbIOMpATh TUIIOBBIE METO/IbI | BEIOMpATh TUIIOBBIE METO/IBI | OIPOCA;
U CIIOCOOBI BHIOJIHEHUS U CIIOCOOBI BHIOJTHEHHUS -3aLIUThI IIPAKTHUYECKUX
npodeCCHOHABHBIX 334, npodeccroHalIbHBIX 3aj1a4, 3aHSTUH;
OLICHUBATh UX OLICHMBATh UX -BBIIIOJIHEHUS TECTOBBIX
3P PEKTUBHOCTD U Ka4eCTBO. | 3()(HEKTUBHOCTH M KAYECTBO. | 3aaHHIA;
pelieHne IIPAKTHKO-
OpPUEHTHUPOBAHHBIX

CI/ITyaI_II/IOHHLIX) 3aJaHuH.

OK 3. IlpuHnMats perieHus
B CTaH/JApPTHBIX U
HECTaH/APTHBIX CUTYALUAX U
HECTH 32 HUX
OTBETCTBEHHOCTb.

YMeHue: MMpUHUMATDb
PEIICHUA B CTAHJAPTHBIX U
HECTAHAAPTHBIX CUTyallUsAX U
HECTHU 3a HUX
OTBCTCTBCHHOCTE.

Texyumii KOHTPOJIb B popme:
-YyCTHOTO M IHCBMEHHOIO
orpoca;
-3aIUTHI
3aHSATHH;
-BBIIIOJIHEHUS
3aJaHUM;
-KOHTPOJIbHBIX
TEMaM.
Pemenue
OPUEHTUPOBAHHBIX
CUTYallMOHHBIX) 3a/1aHUM.
KontposbHble paboThl.

MPAKTHYCCKUX
TECTOBBIX
pabot

1o

MPAKTHKO-

OK 4. OcymiecTBisiTh MOUCK

YMeHue: ocymecTBISITh

Texyumii KOHTPOJIB B hopme:

U HCIIOJIb30BaHHE MIOUCK U MCIIOJIb30BAHHE -YCTHOTO ¥ IHUCHBMEHHOTO

uHpOpManuu, He0OOXOAUMOH | mH(OpPMAIUH, HEOOXOAUMOM | OTPOCa;

1151 3¢ (HEKTUBHOTO U151 9 (HEKTUBHOTO -3aIUTHI MPaKTUYECKUX

BBITIOTHCHHS BBITIOJTHCHUS 3aHSTHIA;

npoQeCCHOHATBHBIX 3324 npoeCCHOHANBHBIX 33/1a4 -BBITIOJTHEHUS TECTOBBIX
3aJaHNM;
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-KOHTPOJIBHBIX ~ paboT 1o
TEMaM.

Pemienue MIPAKTUKO-
OPHEHTUPOBAHHBIX

CUTYAIIMOHHBIX ) 3aJaHUM.
KoHnTponbHble paboThI.

OK 5. Ucnonp30BaTh
UH(POPMALMOHHO-
KOMMYHHKAIIHOHHBIC
TEXHOJIOTHH B
podhecCHOHAIBHOM
JIeSITCIIbHOCTH.

YMeHue: UCToNIb30BaTh
MHPOPMAIIMOHHO-
KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH B
npodeccuoHaIbHOM
JeSITEeTbHOCTH.

Tekyuuii KOHTPOJIb B
dopme:

-YCTHOTO U MTUCEMEHHOTO
orpoca;

-3aIIUTHI MPAKTUYECKUX
3aHATHH;

-BBIIIOJIHEHUS TECTOBBIX
3aJaHNM;

-KOHTPOJBHBIX paboT 1o
TEMaM.

Peurenue npaktuko-
OPUEHTUPOBAHHBIX
CUTYaIlMOHHBIX ) 3aJaHUM.
KoHnTponbHble paboThI.

OK 8. CamocTosTenbHO
OTIPENICIIATh 3a7auu
poeCCHOHAITBHOTO U
JMYHOCTHOTO Pa3BHUTHS,
3aHUMATbHCS
caMmo00pa3oBaHUEM,
OCO3HAHO TUIAHUPOBATh
IIOBBIIIICHUC KBaJ'II/I(l)I/IKaI_II/II/I.

YMeHue: caMoCTOATEIbHO
OTIPEACIISATE 3a]]a4H
poeCCUOHATBHOTO U
JUYIHOCTHOTO Pa3BUTHS,
3aHUMATHCS
caMo00pa3oBaHHEM,
OCO3HAHO IJIAHUPOBATH
IIOBBIIIICHUEC KBaJII/I(bI/IKaI_[I/II/I.

Tekyumii KOHTPOJIb B
dopme:

-YCTHOT'O U MUCbMEHHOTO
orpoca;

-3aIIUTHI MPAKTUYECKUX
3aHATHH;

-BBIIIOJIHEHUS TECTOBBIX
3aJaHUM;

Pemienue npaktuko-
OPUEHTUPOBAHHBIX
CUTYallMOHHBIX) 3aJIaHUH.

[TpomexxyTounas arrecramus B hopme qudpepeHnnpoBaHHOTO 3a4eTa.
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