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1. AHHOTAIIUA
I10O0.01 ECTECTBO3HAHUE

PaGouass mporpamMma yueOHoi mucimmimabl [100.01 EctecTBo3HaHWE SBISETCS
YacThI0 MPOrpamMMbl MOATOTOBKH crenuaauctoB cpeadero 3peHa (IMTICC3) mo
CHENUATIBHOCTH CPEAHEro MpodecCuoHabHOrO oOpa3zoBanust 15.02.12 MoHTax,
TEXHMYECKOE OOCITY>KMBAHUE M PEMOHT MPOMBILIIEHHOIO 000pynoBaHus (1o
OTPAaCIIsIM)
Llenp IUCUMIUIMHBL —OCBOEHHWE 3HAHWUM O COBPEMEHHON €CTECTBEHHO-HAYYHOMI
KApTUHE MUPa U METOJAX €CTECTBEHHBIX HAYK, 3HAKOMCTBO C HAauOOJee BAKHBIMU
UICSIMU U JOCTHKEHUSIMHU €CTECTBO3HAHMS, OKA3aBLIIMMU OMPEICISAIONIEE BIUSIHUE HA
Pa3BUTHE TEXHUKU U TEXHOJIOTHIA,
- OBJIQJICHUE YMCHUSAMHU NTPUMEHSTH MOJIyYCHHBIE 3HAHUS ISl OObSICHEHUS SIBTICHUIA
OKPY>KarOIIET0 MUPA, BOCOPHUITHS MH()OPMALIMK €CTECTBEHHO-HAYYHOTO U Tpodec-
CHUOHAJIbHO 3HAYUMOTO COACPKAHMSI, PA3BUTHE UHTEIUICKTYAJIbHBIX, TBOPYECKUX
CHOCOOHOCTEN M KPUTMYECKOTO MBILIICHHS B X0JI€ MPOBEACHHSI MPOCTEHIINX UCCITE-
JOBAHWM, aHAJIN3A SBJICHUHN, BOCIIPUATHS U HHTEPIPETALNHA €CTECTBEHHO-HAYYHOMN
uH(popManuy;
- BOCIIUTaHUE YOESKIEHHOCTH B BO3MOKHOCTH MTO3HAHUS 3aKOHHOM MPUPOJBI U UC-
NOJIb30BAHUST JOCTUKCHHI €CTECTBEHHBIX HAYK JUTS PA3BUTHUS LUBUIA3ALMH U TIO-
BBIIICHUS KAQUECTBA JKU3HH,
- IPUMEHEHUE €CTECTBEHHO-HAYYHBIX 3HAHUN B TPO(PECCHOHATBHOMN ACATENPHOCTH U
NOBCEJHECBHON KM3HM 1 oOecrieueHusl O€30MacCHOCTH  SKM3HEACITEIbHOCTH,
IPaMOTHOTO  MCMOJB30BAHUS COBPEMEHHBIX TEXHOJIOTHMMA, OXpaHbl 30POBb,
OKPY KarOIIENA CPEIBI.

OO6umii 00beM yueOHOUM Harpy3ku Mo AUCHUILUIMHE cocTaBisieT 114, Harpyska
BO B3aUMOJCHCTBUM C mpenofaBareiaeM cocraBisier 114, 4acoB caMOCTOATEIBHON
paboThl He Tpemy cMOTpeHO. [IpoMexyTounas arrectanus B Buae AUPHepeHIManbHOro
3a4era

ConepxaHue TUCHMILTAHBL BKJIFOYAET U3YUYECHHUE CIICAYIOIINX Pa3AECioB:

«buosiorus»
Pazpnen 1. Knerka
Paznen 2 Opranusm
Paznen 3. Bun
Pazpnen 4. OxocucreMbl
«XUMUD)
Paznen 1 O061was n HeopraHnyeckas XuMust
Paznen 2 Opranndeckas XuMus



2. OBIIAA XAPAKTEPUCTUKA YUYEFHOU JUCIHUILTAHBI
2.1. MecTo AMCHUIIMHBI B CTPYKTYpP€ NPOrpPaMMBbI NOATOTOBKH CNELHAJHCTOB CPEAHEro
3BeHa: JIMCIMIUIMHA OTHOCHUTCS K  TNpeajaraeMbiM IUCHUIUIMHAM 00I1eoOpa3oBaTeabHON
NOATOTOBKH,  BBIOMpaemast OOy4arOIUMHUCST U BXOAHT B COCTaB  NpPEIJIaraeMbIX
obmmeoOpaszoBarenbHbIX opranusanuii (nanee [100)

2.3. llenb U nyIaHUpyeMble Pe3yJbTATbI 0CBOCHUS AMCHUIIIUHBI

OcBoenue conep:kanus y4eOHOM TUCIUTUIMHBI « ECTecTBO3HAHNE) 00€CeYnBaeT JOCTIIKEHUE
CTYZIEHTaMH CJIEAYIOLNX Pe3y/JbTaTOB:

JIUHHOCHHbIX:

JIP 1 - yCTOMUMBBIA HHTEPEC K UCTOPUH U JOCTHIKEHUSM B O0JACTH €CTECTBEHHBIX HAYK, YYBCTBO
rOPAOCTH 34 POCCUNCKUE €CTECTBEHHBIE HAYKH,

JIP 2 - rOTOBHOCTb K MPOMOJIKEHUIO OOpa3OBaHMs, MOBBILICHUIO KBadu(puKauuu B HW30paHHOU
npodecCHOHATBHOMN NEATETbHOCTH C UCTIONB30BAHINEM 3HAHUH B 00JIACTH €CTECTBEHHBIX HAYK;

JIP 3 - 00BEKTHBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETEHIMH B OOJIACTH €CTECTBEHHBIX HAyK IUIs
4eynoBeka U 00IIecTBa, YMEHUE HCIIONb30BaTh TEXHOJIOTHYECKUE NOCTIDKEHHs B oOnacTu (Ppu3mkw,
XUMHH, OMOJIOTHM ISl TIOBBIIIEHUS] COOCTBEHHOrO HMHTEJUIEKTYAJbHOTO Pa3BUTHS B BBIOPaHHOH
poheCCUOHATIBHOM AeSITETbHOCTH,

JIP 4 - ymeHHe npoaHaIu3uPOBATh TEXHOTEHHBIE TIOCIEACTBHS ISl OKPYIKaroIiel cpenpl, ObITOBON
Y IPOU3BOACTBEHHOM E€ATEIILHOCTU YEJIOBEKa,

JIP 5 - rOTOBHOCTb CaMOCTOSITENIbHO OOBIBATH HOBBIE HJISl Ce0sl €CTECTBEHHO-HAYUHBbIE 3HAHUS C
UCTIOJIB30BAHUEM JUISI 3TOTO TOCTYIHBIX HCTOYHUKOB HH()OPMALIHH;

JIP 6 - ymeHue ynpasiiATh CBOEH MO3HABATEIbHOMN AEATEIbHOCTBIO, IPOBOAUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOTO MHTEIUIEKTYaJIbHOT'O PA3BHUTHS,

JIP 7 - ymeHune BbICTpanBaTh KOHCTPYKTUBHBIC B3aMMOOTHOLIEHUSI B KOMaH/E 10 PELICHHUIO 00InX
3a7a4 B 00J1aCTH €CTeCTBO3ZHAHUS,

MemanpeoMemHIx:

MP 1 - oBnageHue yMEHUsIMM U HAaBBIKAMM PA3JUYHBIX BUOOB [MO3HABATEIBHON NESATEIbHOCTH IS
WU3Y4YE€HUs Pa3HbIX CTOPOH OKPYIKAIOIIEr0 €CTECTBEHHOIO MUPA,

MP 2 - npumMeHeHHe OCHOBHBIX METOIOB NMO3HAHMS (HAONIOMCHUS, HAYYHOTO SKCIIEPUMEHTA) IS
WU3Y4YeHUs] PA3JIUYHBIX CTOPOH €CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, C KOTOPBIMH BO3HUKAET
HEOOXOUMOCTD CTAIKUBATHCS B MPOQPECCHOHANTBHOMN chepe;

MP 3 - yMeHHe OmNpenensaTh LEeNd W 3aJa4dl JeSTeNIbHOCTH, BBIOMpAaTh CpEencTBa IS X
OOCTHKCHUS HA MPAKTHUKE,

MP 4 - yMeHHE HCHONB30BaTb PA3JIMYHBIE WUCTOYHMKHU [JIs1 MOJY4YEHUs €CTECTBEHHO-HAy4HOU
UH(pOPMALIUU 1 OLICHUBATh €€ TOCTOBEPHOCTD /ISl TOCTHIKEHUS TIOCTABJICHHBIX LeJIeH 1 3a1ad,;
npeoMemmbIxX:

IIP 1 - chopMupOBaHHOCTH MPEACTABICHHHA O LEJIOCTHOW COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHE MHUPA, NPUPOAE KAK €JUHON LEJIOCTHOW CUCTEME, B3aUMOCBS3U 4E€JIOBEKA, MPUPOIBI H
oOmecTBa, MPOCTPAaHCTBEHHO-BPEMEHHBIX MaciTadax BeeneHHoit,

IIP 2 - BjyageHWe 3HAHUSAMH O HaWOOJEe BAXKHBIX OTKPBITHSIX U AOCTIDKEHHSX B obiactu
€CTECTBO3HAHMSI, MMOBJIHUSABIINX HA 3BOJIIOLUIO MPEACTABICHUN O MPUPOAE, HA PA3BUTHE TEXHUKU U
TEXHOJIOTHH;

IIP 3 - copMHUPOBAaHHOCTH YMEHHS MPUMEHSTh €CTECTBEHHO-HAYYHbIE 3HAHUS JJISI OOBSICHEHHS
OKPY’KAFOIINUX SIBJICHWH, COXPAHEHUS 370POBbs, O0ecTIiedeHns O€30MacCHOCTH JKU3HEAEATEIbHOCTH,
OepeKHOro OTHOLICHHUS K MPHUPOJE, PALMOHAIBHOTO MPUPOIONOIb30BAHMS, & TAKXKE BBITIOJHEHUS
POJTU TPAMOTHOT'O TIOTPEOUTENS;



IIP 4 - chopMHUpOBAaHHOCTH MPEACTABICHUH O HAYYHOM METOJE TMO3HAHUS IMPUPOABI M CPEACTBAX
WU3y4eHUsl MeraMupa, MakpoMupa W MHUKPOMHpPA, BJAJEHUE NPUEMAaMH €CTECTBEHHO-HAY4YHBIX
HaOJIFOIEHU T, OTIBITOB, HCCIIEOBAHNH M OLIEHKH JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTATOB,

IIP 5 - BnageHue MOHATUHHBIM aNNapaToM €CTECTBEHHBIX HAyK, MO3BOJIKOLIMM IMO3HABATH MMP,
y4acTBOBaTb B JUCKYCCHSX IO €CTECTBEHHO-HAayYHbIM BOIPOCAM, WCHOJb30BaThb PA3IUYHbIE
UCTOYHUKM HWH(OpPMALMU Ui TOATOTOBKH COOCTBEHHBIX paboOT, KPUTHYECKH OTHOCHTHCS K
coobmenusim CMU, coneprrammM Hay4IHYIO WHPOPMALIUIO,

IIP 6 - chopMUPOBAHHOCTb YMEHUH NMOHUMATh 3HAYMMOCTH €CTECTBEHHO-HAYYHOTO 3HAHUS IS
KQXXIOTO YeJIOBeKa HEe3aBHUCHMO OT €ro npodecCHOHaIbHON AEATENbHOCTH, Pa3indaTh (akThl U
OLICHKH, CPAaBHUBATh OLEHOYHBIE BBIBOIBI, BUAETb MX CBA3b C KPUTEPUSIMU OLICHOK W CBS3b
KPUTEPHUEB C ONPEAEICHHON CUCTEMON LICHHOCTEH.



3. CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCIUILITAHBI

3.1. O6bem yueOHOI AMCUMIIVIMHBI H BUABI Y4e0HOIl padoThI

Bun yueoHoii padoThl

Obvem ¢ uacax

O0BEM yueOHOM TUCITUITHHBI 114
Cymmapras yueOHasi Harpy3ka BO B3aUMOJIEHCTBHH C MPENOAABATEIEM 114
B ToM 4ucne:
NPAKTHYECKUE 3aHATUSA 16
JlaboparopHsble 3aHsITHs 14

IIpomeskyTounast arrectranus B popme nuddepeHnpoBaHHOTO 3a4eTa




3.2. TemaTnueckuii niiaH u coaep:kanue yueoHou gucuuniaunsl [100.01 «EcrecTBo3HaHUE»

HanveHoBanue pa3aeion Coaep:xanne y9e0HOT0 MATEPHAIA, TA00PATOPHBIE PA0OTHI H MPAKTHYECKIE 3AHATHSA, CAMOCTOATEILHAS PadoTa Oonem Kon
o TeM ofyuaromuxcs 4ACOB pesyJibrara
o0yyieHns
1 2 3
Paznen «Xumusa»
Pasaen 1. O01ast 1 HEOpraHu4YeCcKast XUMHSI 49
Bsencnne Conep:ranne yuedHOT0 MaTepHaia
I | Xumudeckas KapTHHA MUPA KaK COCTABHAS YaCTh CCTECTBCHHO-HAYYHOU KapTHHBI Mupa. Poak Xxumun B ) I\J/g 11: %74
JKU3HU COBPEMEHHOTO 001necTBa. HoBelimue AOCTHKEHUS XUMHUUCCKON HAYKU B TUIAHE PA3BUTHS P 1-TIP 6
TCXHOJIOTHI XUMHUCCKAS TCXHOJOTHI—OHOTEXHOJOTUI—HAHOTCXHOIOTHSI.
Tema 1.1.OcHOBHBIC Conep:ranne yueGHOT0 MaTepHaia
TOHATHA U 3aKOHBI XHUMUH 1 | OcHoBHBIe NoHATHSI XUMHH. ATOM. Monekyna. Xumudeckuii anemMenT. Ajutorponust. [IpocTteie ) I\J/g 11 % 74
U CJIO>KHBIE BenlecTBa. KauecTBEHHbIN U KOJTMYECTBEHHbBIN COCTAB BELECTB. XUMHUUECKHE 3HAKU P 1__ P 6
u opmysibl. OTHOCUTENTbHBIC ATOMHASI U MOJIEKYJIsipHast Macchl. KommdecTBo BeliecTna.
2 | OcHoBHbIe 3aK0HBI XUMHH. CTexnOMeTpusi. 3aKOH COXPAHEHHs] MACChl BEIIECTB. 3aKOH
MOCTOSTHCTBA COCTABA BEIIECTB MOJICKYJIIPHOMN CTPYKTYpPbl. 3aKOH ABOTaapo U CIAEACTBUS U3 2
HETO. JIP 1-JIP 7
IIpakruyeckoe 3aHsaTne MP 1-MP 4
1 | Pacyernl mo xummuueckum Gopmysiam + 1P 1-TIP 6
2 | PacueTHble 3a1a4M HAa HAXOXKICHUE OTHOCUTENILHOW MOJIKYJISIPHON MacChl, OMpeeieHe A
MAaCCOBOH JOJM XUMHYECKHUX 3JIEMEHTOB B CJI0KHOM BELIECTBE.
Tema 1.2. Coaep:xanne y9e0HOTr0 MaTepuaia
Teproanueckuii 3aK0H I | Orkpeirue [epuoauyeckoro 3akona. Ilepuoanueckas CHCTEMA XUMUISCKUX SHGMGHTOBvI[. n.
u TleproHHecKas Menzaeneesa kak rpaduucckoe otodpakenue llepuoamiaeckoro 3axona. [lepuoauueckuii 3aKk0H U CHCTEMA JIP 1-JIP 7
B CBETC YUCHHS O CTPOCHUH aroMa. 3aKOHOMEPHOCTH U3MCHCHUS CTPOCHUS SICKTPOHHBIX 000I0UCK 4 MP 1-MP 4
CUCTEMA XUMHUYECKUX N
ATOMOB M XUMHUYCCKUX CBOUCTB 00Pa3yeMbIX SJIEMCHTAMH MTPOCTHIX U CIIOKHBIX BEIICCTB. 3HAUCHUC [P 1-TIP 6
demeHToB JI. M. Ieproamuacckoro 3axoHa u I leproamacckoii cucteMel XxumMuaeckux dnemMeHToB J. Y. Menneneesa ais
Menneneesa Pa3sBUTHA HAYKHU U IOHUMAHN XUMHYCCKON KAPTHHBI MUPA.
Tema 1.3. Ctpoenue Coaep:xxanne y9e0HOTr0 MaTepuaia JIP1-JIP 7
BeEIeCTBA I | Ipupoxa xumuueckol cesa3u. KopaneHTHas cBs3b: HemonsapHas u nonspHas. Monnas cBa3e. Katnonsr n 4 MP 1-MP 4

AHHUOHBI.

[IP1-TIP6




2

Tema 1.4.Bopa. Pactsopbl.
1

MeTannunyeckas cBsisb. Bo4opoAHas cBsi3b. B3aMOCBA3b KPUCTANYECKUX PELLETOK BELLECTB C
PasNNYHLIMU TUMAMU XMMUYECKOI CBA3W.

Cofie 3aHue yue6HOro MaTepuana

Boga. Bogia B npupoge, 6bITy, TEXHUKE W Ha NPOn3BOACTBE. PUSMYECKME U XMMUYECKIE CBOVCTBA BOADI.
3arpsisHUTENN BoAbl M cnocobbl OUMCTKM. XKecTKas Boja 1 ee ymsryeHne. OnpecHeHWe BOAbl.
ArperatHble COCTOSHWS BOAbI U ee Nepexofpbl U3 OAHOIO arperaTHoro COCTOSIHWS B pYroe.

PacTBopbl. PacTBOpeHNe TBEPAbIX BELLECTB 1 ra3oB. 3aBUCMMOCTb PaCTBOPUMOCTM TBEPLAbIX BELLECTB

1 ra3oB OT TemnepaTypbl. MaccoBasi j0N15 BELLECTBA B PAaCTBOPE Kak CMoco6 BblipaXKeHUs

cocTaBa pacTBopa.

[NpaKTnyeckoe 3aHATME

1

Tema 1.5. Xuimnueckue
peaxkuumn 1

2

PelleHMe 3ala4 Ha MacCoBYI0 [I0/110 PaCTBOPEHHOTO BeLLecTBa.

Cofie 3aHue yue6HOro MaTepuana

MoHATUE O XUMUYECKON peakuun. TUnbl XMMUYECKNX peakuuii. CKOpPOCTb peakuun 1 (hakTopbl, 0T
KOTOpPbIX OHa 3aBUCUT.
TennoBoi 3(hheKT XMMUYECKOI peakuun. XMMNUYeCKoe paBHOBECKE U CNOCO6bI €ro CMeLLeHNSI.

J1ab0o 3aTOpHOE 3aHATME

1

Tema 1.6.
Knaccupukayus
HEeOpPraHMYecKunx
COEMHEHWNIA U UX
cBOliCTBa

Tema 1.7. Metasn/ibl 1
HeMeTa/ bl 1

3aBMCKYMOCTb CKOPOCTU XMMMUYECKOI peakLn 0T pasnnyHbIX (hakTopoB (TeMNepaTypbl, KOHLEHTPaL MK
BELL,ECTB, Ae/iCTBMSA KaTan3aTopoB).

Cope 3»aHue y4ebHOro matepuana
1

KuncnoTbl © OCHOBAHWA , UX CBOWCTBA. KMCNOTbI M OCHOBAaHMA Kak 3N1eKTPONUTbI, UX
Knaccugmkawmsa no pasnyHbIM Npu3Hakam. XMMMUYecKne CBONCTBA KUCNOT U OCHOBaHUN B
CBeTe TEOPUM 3NEKTPONUTUYECKON Auccounanun.

Okeugpbl v conu. MNoHATUe 0 rngponuse coneid. Cpefa BOAHLIX PacTBOPOB COMEN: KUcnas, HelTpasbHas,
LenoyHas. BogopoaHblii nokasaTens pH pacTeopa.

Cofie 3kaHu1e yue6HOro MaTepuana

MeTannbl. ObLime Pusnyeckne n XMMMYecKne CBOMCTBA MeTan0B, 06YC/I0B/EHHbIE CTPOEHNEM aTOMOB U
KPUCTANN0B ¥ NOSOXEHNEM META/INIOB B 3IEKTPOXUMUYECKOM PSALY HanpskeHid. ObLume cnocobsl
nonyyeHns metannos. Cnnaebl: YepHbIe W LBeTHble. KOppo3us MeTannoB 1 Cnocobbl 3aluThbl OT Hee.
HemeTtannbl. O6Las xapakTepucTuKa rnaBHbIX NOArPYNMN HEMETaN/I0B Ha NPUMepe FanoreHos.
OKMCANTENbHO-BOCCTAHOBUTE/NbHbLIE CBONCTBA HEMETAS/OB.

JNabopaTopHoe 3aHsATUe

1

Pasgen 2. OpraHunyeckas Xxumus
Tema 2.1. OCHOBHbIe

PeakLuu 06MeHa B BOAHbIX PacTBOPax 3MeKTPOSIUTOB.

Cofiep)xaHue yue6HOro MaTepuana

30

NP 1-11P 7
MP 1-MP 4
MP 1-MP 6

NP 1-nP 7



MTOHATHA OPTaHIIECKOH I | INonatue uzomepuun. Buasl n3omMepun: cTpyKTypHad (YIACPOAHOTO CKENETA, MOIOKEHHUS KPAaTHOH CBA3N MP 1-MP 4
XUMHH U TEOPHL WM YHKIHUOHAIBHOU TPYIIIEL), IPOCTPAHCTBCHHAS. MHOr000pasie OpraHHYecKiX COCIUHCHUH. P 1-11P 6
CTPOCHUS OPraHHICCKUX
COCIUHCHHUHN
Tema 2.2. Yrieogopoas: | Coaepaxanne yaefHOro MATEPHAIA
U UX NPHPOJHEIC 1 | AjikaHbl. TOMOJIOTUYECKUH PsIfl, ©U30MEPHUST M HOMEHKJIaTypa. XMMHUYeCKHe CBOWCTBA.
UCTOYHHKH. 2 | AJIKeHbl. TOMOJIOTHYECKHI PsIl, U30MEPHUsl 1 HOMEHKJIATypa. XMMHUYECKHE CBOWCTBA
3 | AIKHHBI U IHEHOBbIE YIJIeBOAOPOAbI, ATIETHIEH. X UMHUYECKHE CBONCTBA alleTHUIIEHA. 13}5 11:%74
IIpuMmeneHnue alieTuIeHa Ha OCHOBE CBOWCTB. P 1-TIP 6
4 | Apenbl. XumMuueckue csoiicra Oensona. IlpumeHerne OeH3051a HA OCHOBE CBOWMCTB.
5 | lIpupoaHble HCTOYHUKH YIJIeBOAOPOAOB. I IpupoaHbIil ra3: cocTas, MPUMEHEHHNE B KAUECTBE
torutnBa. Hedte. Cocras u nepepabotka Hedru. [leperonka Hedrn. HedrenponykTl.
Tema 2.3. Conep:ranne yueGHOT0 MaTepHaia
Kucnopoaconepxkamme | 1 | Cnupret u ®Penon. I[loHsiTHE O mNpeAeNbHBIX ONHOATOMHBIX cHHpTax. @Pusnyeckue u
OpraHUYEeCKHe XUMHYECKHE CBOHCTBa CriUpTOB M (eHona. KauecTBeHHast peakiiusi HA MHOTOATOMHBIE CITHAPTHL.
COEANHEHUS Bsanmuoe BimsiHEEe aTOMOB B MoJiekyJie penona. [lpumenenne genona.
2 | Anbaeruanl U KapooHOBbIe KHCIO0THI. [loHsTHE 00 anbaeruaax u KapOOHOBBIX KUCIOTaX.
XHUMHUECKHe CBOINCTBA YKCYCHOM KUCIIOTHI. [IpuMeHnenne ykCyCHON KUCIOThI HA OCHOBE I\J/g 11:%74
CBONMCTB. BbIcIIne :XKUPHBIE KMCJIOTHI HA NIPUMEPE NAIbMUTHHOBOW U CTEAPUHOBON P 1-TIP 6
3| ZKupsl, yraesoabl. JKupsl kak crnoxkHble 3¢upsl. Knaccuduxanms xupos. XumMudeckue
CBONCTBA JKUPOB: THAPOJIU3 U THAPUPOBAHUE KUIOKUX KUPOB. IIpruMeHeHne )kupoB Ha OCHOBE
CBOMCTB. Mbua. YTieBOabl, NX KIACCU(PUKALISL.
JlaGoparopHoe 3aHsiTHE
1 | TToay4deHue 3THUIEHA U ONBITHI C HUM.
Tema 2.4, Coaep:xanne y9e0HOT0 MaTepuaia
A3zoTconep:xatue 1| Amunsbl. [TorsTue 06 aMmuHax. Anudarndeckne aMUHbBIL, UX KJacCH(pUKaMs 1 HOMEHKJIATYpa. I\J/g 11_% 74
OpraHUYEeCKHe AHWINH, KaK oprannyeckoe ocHoBaHue. [lonyuenne aHmmmHa 3 HuUTpoden3ona. [Ipumenenne P 1-TIP 6
COEIVHEHUSI. AHUJIMHA HA OCHOBE CBONCTB.
2 | AMuHokuca0THI. Besikn. [lepBuuHast, BTOpudHas, TPETUYHAS CTPYKTYPbI OENKOB. XUMUYECKHE TP LI 7
CBOICTBa OEJIKOB: TOpPEHUE, IEHATypaLs, THAPOJIN3, LIBETHBIE peakin. buonormueckue MP 1 MP 4

¢byHkIMU OEIKOB.

[IP1-TIP6




Jla6o

aATOpHOE 3AHITHE

1 | CpoiicTBa 6€1KOB 2
Tewma 2.4, [TmacTMacch 1 Coaep:xanne y9e0HOT0 MaTepuaia JP1-JIP 7
BOJIOKHA. 1| TInactmaccer. [lonyuenue, npeacraputenu miacTMace. BonokHa, ux kinaccuukams. 2 MP 1-MP 4
ITony4yeHue BOJOKOH. 1P 1-11P 6
Tewma 2.5. Xumvus u Conep:ranne yuedHOT0 MaTepuaia
OPTraHu3M CJI0BCKA 1 XUMHUYCCKHE 3TCMEHTHI B opranu3me denoseka. Opranudeckue u Heopranuueckue Bernectsa. OCHOBHBIC JIP 1-JIP 7
JKU3HCHHO HEOOXOAUMBIC COCAUHCHUS . OC/IKH, YIJICBOIBI, 5KHPBI, BATAMHUHBI. Y TJICBOIbI — TJIABHBII 2 MP 1-MP 4
HCTOYHHK SHCPTUH OpraHmsMa. MUHEPATbHBIC BEUICCTBA B MPOAYKTAX MUTAHUS, MTHULICBHIC TOOABKH. 1P 1-TIP 6
2 Konrpoasnas padora no pazaeay «XuMusp»
Paznen «buosiorusp 2
Breaenne Coaep:xxanne y9e0HOT0 MaTepuaia
I | JKusas npupona kak 0ObEKT U3YUCHHUS OHONOrui. MeTo b HCCIe IOBAHUS JKUBOU PUPOIB! B OHOTIOTHH. ) 1&5 11: %74
OmnpeneneHue ®U3HM (¢ MPUBICUCHAEM MaTepHaia U3 pa3acyios (GU3HKH U XUMHUH). Y POBHU OPraHU3aIUH MP1-TIP 6
JKH3HU.
Paznen 1. Knerka 10
Tema 1.1. Coaep:kanne y4eGHOT0 MATEPHAJIA
XUMHYECKa OPraHH3aLHs 1 Kpartkas ucropus n3yuenns: kinerku. Knerka — aneMeHTapHas kuBast CHCTEMAa H OCHOBHAS )
KJICTKM CTPYKTYPHO-)YHKIMOHAIBHAS CIHHALA BCEX XKUBBIX OpraHn3MoB. QpraHuyeckre U HEOPpraHuYecKHe 1&5 11' %7 A
BeIeCTBA KJIETKH H KHBbIX OPraHH3MOB. P 1 —TIP 6
Tema 1.2. CrpocHue u 1 IIpokapuoTHyeckasi KJIeTKa, 0CO0EHHOCTH CTpOeHHsl. THITbI MPOKAPHOTHBIX KIETOK. 2
(yHKIMH KICTKH 2 DyKapHOTHYECKAS KJIETKA, OHOJOTHYCCKAs POJb, PA3HOOOPA3UE THUIIOB SYKAPUOTOB. 2
Tema 1.3 Hexnetounsie 1 Bupycel u 6axrepuodaru. Hexnetounoe cTpoeHuUE, SKU3HCHHBIH UK U €r0 3aBUCHMOCTE OT KIETOYHBIX
(hopms1 xu3HH. BHpyCEI topm xu3Hu. Bupycel — Bo30yauTe I HHPECKIHOHHEIX 3a00ICBaHNI; MOHATHE 00 OHKOBUpYcax. Bupyc 2
nmmyHoaeduuuTa uenoseka (BUY). INpodunaxrika BUY-uadekumn. I\J/g 11: %74
JlaGoparopHoe 3ausiTne P 1—TIP 6
1 HabmoaeHune kneTok pacTeHUH U JKUBOTHBIX MO MHKPOCKOTIOM Ha FOTOBBIX MUKPOIIPENapaTax H ux 2
onucanve. CpaBHCHHE CTPOCHHS KICTOK PACTCHHU M YKHBOTHBIX.
Pa3nen 2. Opranusm 12
Conep:ranne yuedHOT0 MaTepHaia
Tema 2.1. PasMHOMXKEHHE I | CocoOHOCTh K CAMOBOCIPOU3BEACHHUIO — OJIHA U3 OCHOBHBIX OCOOCHHOCTSH KHBBIX OPTaHH3MOB. ) 13/}5 11: %74
OPraHHU3MOB. Jenenue KIETKH — OCHOBA POCTA, PA3BUTHSA M Pa3MHOKEHHUS opranusmMos. becronoe pazmuokeHHE. P1-TIP 6
[Tomosoli mponecc u monosoe pazmuoxkerne. OnnoxoTBopeHue, ero GHONOrHICCKOES 3HAYCHHE.
Tema 2.2. Muausrnyamsuoe | Cojep:kanue yueGHOro Marepuajia ) JIP 1-JIP 7
Pa3BHTHE OPTAHHU3MOB. 1 | IonaTtue 06 MHANBHAYATEHOM (OHTOrCHE3), SMOPHOHATBHOM (SMOPHOTCHE3) U MOCTIMOPHOHATIBHOM MP 1-MP 4




| passurui. MHIuBHAyATEHOS PA3BUTHE YETOBEKA H CTO BO3MOJKHBIC HAPYIICHHS. [P 1 -TIP 6
Conep:kanne yuedHOT0 MaTepHaia
Tema 2.3. OCHOBBI YUCHHS O 1| O0mue mpeacTaBIeHUS O HACICACTBCHHOCTA U M3MCHUUBOCTHU. | CHETHUCCKAs! TCPMHUHOIOTHSI 1 JIP1-JIP 7
HACJIEACTBEHHOCTH U CHMBOJIMKA. 3aKOHOMEPHOCTH HacaeaoBanus. Hacnenosanue mpusHakos v uenoseka. [lonossie MP 1-MP 4
H3MCHYHBOCTH xpomocomsl. CUEIIICHHOE ¢ TOJIOM HacaeaoBaHue. HacaeacTBeHHBIC GOIC3HU YCI0BEKA, HX MPUIHHBL U [P 1-TIIP 6
npodunaktika. COBPEMEHHBIC NPEICTABICHHS O TCHE H TCHOME.
Tema 2.4. OcHOBBHI Coaep:xxanne y9e0HOT0 MaTepuaia
CCJICKIMH I | Ipeamer, 3aaa49u 1 METOIBI CEICKIMU. | CHETHUCCKUE 3aKOHOMEpHOCTH cenekumu. YucHue H. 1.
Bagnosa o ueHTpax MHOrooOpasus H NpOUCXOKICHUS KYAbTYPHBIX pacTeHui. buotexnomorus, ee
JOCTHIKCHHMSL, ICPCIICKTUBB! PA3BUTHL. 13}5 11:%74
MpakTHygecKoe 3ansTme P 1 -TIP 6
1 | PemcHuE 3J1€MECHTapHBIX TCHETHUICCKHX 3aa4.
2 | «BeisiBIcHHE ¥ ONFICAHUE TIPU3HAKOB CXOACTBA 3aPOJbIIICH YEIOBEKA U PYTUX MMO3BOHOYHBIX KaK
JOKA3aTeNnbCTBO WX BOTIOLIMOHHOTO POJICTBAY.
Pasgen 3. Bug
Tema 3.1 Coaep:xanne y9e0HOTr0 MaTepuaia
INponcxoxaeHue u I | DBomonHoOHHAs TCOPUS U €€ POIb B (POPMHUPOBAHHH COBPEMEHHOH €CTCCTBCHHO-HAYYHOH KApTHHBI MUPA.
HAIAILHBIC STAIlbl PA3BHTHA Bua, ero xputepuu. [lonymsmus kak CTpyKTYpHAS ¢IUHNLA BUAA U 3BOMIOLUH. CHHTETHUCCKAS TCOPHS
JKH3HH HA 3eMIIe. SBOMIOIMH, JBHIKYIIHE CHITBI SBOIOIMU B COOTBETCTBUM ¢ CHHTETHUECKOM Teopuet spomormu (CTI). I\J/-[[g 11 ) %74
I'eHeTHUCCKIE 3aKOHOMEPHOCTH 3BOTIOLIMOHHOTO MPOLIECCA. TP 1__ P 6
Tema 3.2. Autponorenes I | I'unoTte3sl NPOUCXOXKACHIMS JKU3HU. AHTPOIIOTCHE3 U €ro 3aKOHOMEpHOCTH. JlokazaTenpcTBa poacTBa
YEJIOBEKA € MIICKOMTUTAIOLINMH JKUBOTHRIMU. [ [pOHCX0KICHHE YETOBEUCCKUX Pac.
Paznes 4. IxocucreMsl
Tema 4.1. Conep:ranne yuedHOT0 MaTepHaia
IKOJIOTHS — HAyKa O I | IlpeameT u 33244 SKOIOTHH: YICHHE 00 SKONOTHYCCKHX (pakTopax, yUeHHE 0 cOOOIIEeCTBAX OPraHU3MOB, JIP 1- JIP 7
B3aUMOOTHOIICHUAX yueHue o Guocdepe. MP 1— MP 4
OPTaHH3MOB MEATY co0oH u P 1-TP 6
OKPYKAROIICH
Cpeaou.
Tema 4.2. DKOTOTHUCCKHC Coaep:xanne y9e0HOT0 MaTepuaia
(axropsr. I | Dxomoruueckue HakTopbl, 0COOCHHOCTH WX BO3ACHCTBHA. JKOIOTHUCCKAS XapAKTCPUCTHKA BHA. JP1-JIP 7
[Tonsarue 06 3xonormyeckux cucreMax. Llenu muranus, Tpoduyeckue ypoBHH. broreonenos kak MP 1- MP 4
skocucrema. broueHo3 1 6HOTON Kak KOMIIOHCHTHI OHOTCOLICHO3A. 1P 1-TIP 6




Hp AKTHYICCKOC JAHATHC

I | Oxpana BO3ayIIHOH CPeab 2
Tema 4.3. buocdepa — Coaep:xanne y9e0HOT0 MaTepuaia
rro0aIbHasE KOCHCTEMA. 1| buocdepa — rmobanpHas sxocuctema. Yueunue B. M. Bepuanckoro o 6uochepe. Poab sxuBbix | JP1-JIP 7
opranusmos B 6nocepe. bruomacca. buonoruueckuii KpyroBopoT (Ha mpuMeEpe KPyroBopoTa yriepoaa). MP 1- MP 4
OCHOBHBIC HANPABJICHUS BO3ACHCTBH YEIOBEKA HA OHochepy. 1P 1-TIP 6
2 | KonTpousHasi pagora 1o pazaeny «buosorusp» 1
JuddepeHnpoBaHHbIii 3a4eT
Hroro 114




HpI/IMepHaﬂ TEMATUKA UHAUBUAYAJBbHBIX ITPOCKTOB!

1. BuoTexHonorus u reHHast HHXKCHEpUst — TexHoa0ruu X X1 Beka.

2. HaHOTEXHOJIOT U KaK IPHOPUTETHOE HAIIPABICHHE Pa3BUTHS HAyKH U MPOU3BOACTBA B Poccuiickoi
Denepannn.

3. OxpaHa OKpY>KaIOIIEH CPeIbl OT XUMHUESCKOTO 3arps3HCHHUSL.

4. PacTBOpBI BOKPYT HAC.

5. YcTpaHeHHE KECTKOCTH BOABI Ha MMPOMBIIIJICHHBIX HPEATPUATHIX.

6. McTopmsa BOSHUKHOBEHHUS M PA3BUTHS OPTaHUIECKON XUMHH.

7. YTAeBOIE U UX POJIb B JKUBOU TIPUPOAC.

8. JKupel kak IPOAYKT MATAHUA ¥ XUMHIECKOE CHIPBE.

9. CpeacTsa rUTHEHBI HA OCHOBE KUCIOPOACOACPKALIIX OPraHHICCKUX COCIHHCHHH.

10. CuHTeTHYCCKHE MOIOIIUE CPEACTBA. JOCTOMHCTBA H HEJOCTATKH.

11. Hedumur Genka B MUIIEBHIX MPOAYKTAX H €r0 MPEOJOICHHE B PAMKAX r100aTbHOW MPOJIOBOTbCTBCHHOM
MIPOTPaAMMEBI.

12. Tlomyasmus Kak SKOJOTHICCKAS CIUHULA.

13. CoBpeMeHHBIC B3I HA OHOIOTHUESCKYIO 3BOTIOLHUIO.

14. CoBpeMeHHBIC B3IVILABI HA MPOUCXOKACHUE YCTIOBEKA: CTOIKHOBCHHEC MHCHHH.

15. CoBpeMEHHBIC METOABI HCCICIOBAHUS KICTKH.



4. YCJIOBUSI PEAJIM3AIIAN YUEFHOU JUCIUILTAHBI

4.1. MaTepuajibHO-TeXHHYeCKoe o0ecrneyeHHe y4eOHO JHCUUIIHHBI
Peanuzanus mporpaMMbl MPEANIOIaraeT HATNYKe y9eOHbIX KaOMHETOB

KaOuHner 3K0/10ru4ecKux 0CHOB NMPHPOAOINOIb30BAHHS

Komnuext mebenn ayis yueGHOro mpouecca.
MyabTHMenuiiHoe 06opyaoBaHue: niepeHocHOH HOyTOyk Samsung NC 110 — 1 ., mepeHOCHOMH
npoexktop SONY XGA VPL EXS — 1 wt., 5kpaH nepeHocHO Ha cToiike — 1 mT.
CpencrTBa o0yueHusi: yueOHO-MeTOAUYECKHE pa3paboTku kojboHarpesateny wise Therm — 1 .,
snekrpoMarauTHas Memanka HI1-190 - 1 wr., pH-MeTpsl ph-150 MU - 2 mT., CYyIIMIBHBINA CTEHA
1t 1abopaTOPHOI MOCYABI - 2 WIT., CTOJ JIsl HArpeBaTeNbHBIX MPUOOPOB - | IIT., aKBaTUCTUIISITOD
snekrpudeckuii /13-4 T3MOMU - 1 mwr, mkad cymminbHbIA wise wen - 1 mT., cnekTopoToMerp
Okpoc [12-53008 - 1 mT., aHaMU3aTOp KUAKOCTH - | 1T., Bechl 1abopaTopHble - 1 MIT., MEKPOCKOII
menuuuHckuit MUKME]T-S - 2 mit., mkad BerrsokHoN HIB-YK-3KI - 1 it., mydenpHast neus wise
Therm - lwT., xumuueckuii MmemOpanHsblii Hacoc MZ2CN — 1 mr., CTOJX THTPOBaJbHBIA - 1 mT,,
CTOJ AEMOHCTPALMOHHBIA - 1 mr., cronm nmabopaTopHBIH MOEUYHBIH - 1 IOT., CTONX XMUMHUYECKHN
NPUCTEHHBIH - 3 IOT., mKa(bl A XpaHEHUs PEAKTUBOB - 2 IIT., CTOJN YYEHUYECKUH AN XHM.
kabunera- 14 wr., cron nadopatopusil 1 BecoB CJIB-11G - 1 wmT., BUCKO3UMETP KaMWLISIPHBINA
crexiasHHbll BIDK-1 - 1 mrt, xongykromerp AHMOH-4120 - 1 1T, mWratuB A NUIETOK
rutactMaccoBblii [12-2910 - 1 wmr., BeChl aHATUTHYECKUE 3JIEKTPOHHBIE Vibra - 1 mr.
IporpammHoe oGecneuyenune: microsoft access (nmumensusi Ne700524030); microsoft office
standard (nmuuensust Ne66059532 open 96044930zzel711); microsoft project professional
(muuensust Ne700524030); microsoft visio professional (mumensus Ne700524030); microsoft visual
studio enterprise (mumensust  Ne700524030); microsoft windows enterprise  (JTHIICH3US
Ne700524030); arent dr.web (smunensus Nelbw-be-12m-1600-b1); komnac-3d v17 (sunensust Nesr-
16-00168); KOMIUIEKT TO /sl pEIIeHUs] OCHOBHBIX TIOJb30BATENBLCKUX 3amad  (cBOOOmHO
pacmpocTpaHsieMOe I10),CIpaBOYHAsi TPABOBAs CHUCTEMa "KOHCYJNbTAaHT IUIrOc" (morosop Ne
paa_ 8001 m, Ne pnm 8002 m)



4.2. HhopMaumoHHoe obecneyveHme y4ebHON AUCUUNNHDI:

OCHOBHast 1 IONO/HNUTENbHAs NUTepaTypa

Ne No Konn4yecTtso
n/n 3K3eMnNspos,
Cnu1coK ncnonb3yemoi nuTepaTypsl NMeoLLMXCA B

onbnnoTeke, nnn
CCbliKa Ha 9BC

OCHOBHAA NNTEPATYPA

1. CunkuHa, O.B. Xvmus 61MONOrMYeCcKU aKTUBHBIX BELLECTB: labopaTopHbli — https://e. lanbook.com/bo
NpakTUKyM [3neKTpoHHbIA pecypc]: yuebHoe mocobre / O.B. CuniknHa, — ' 0k/98183
ONeKTpoH, aaH. — Vowkap-Ona: T TY, 2017. — 96 ¢. — Pexxum focTyna:
https://e.lanbook.com/book/98183

OJOMONMHUTENBbHAA NNTEPATYPA n
1 CMUpHOBA, J1.H. Xummnyeckuii TpeHaxkep: COOPHUK 3aaaHuniA ans https://e. lanbook.com/bo
ayWTOPHOM 1 BHeayANTOPHOM paboTbl 06YHaOLLMXCA [SNEKTPOHHbII ' 0k/93231

pecypc]: yuebHoe nocobue / J1.H. CvmmnpHOBa. — 3neKTPOH, AaH. —
Vowkap-Ona: MITY, 2016. — 56 ¢. — Pexum aocTyna:
https://e. lanbook.com/book/93231.

2. KpaweHuHHnkoBa, H.I. Xumus meTannos: nabopaTopHblii mpakTukym https://e. lanbook.com/bo
[OnekTpoHHbIA pecypc: yuebHoe nocobue / H.I. KpalueHWHHMKoBa. — 0k/92565
OneKTpoH, gaH. — Vowkap-Ona: T TY, 2016. — 96 ¢. — PeXum foctyna:
https://e. lanbook.com/book/92565.

OPNUNANBHBIE, CMTPABOYHO-BENBJTMOEPAPNY]3CKUE
N NEPNOCAVNYECKUE N3JAHNA

JIMLEH3OHHOE NPOrpamMMHOe 06ecrneyeHme:

NeNen/n MponssognTens HanmeHoBaHne


https://e.lanbook.com/book/98183
https://e.lanbook.com/book/98183
https://e.lanbook.com/book/98183
https://e.lanbook.com/book/93231
https://e.lanbook.com/book/93231
https://e.lanbook.com/book/93231
https://e.lanbook.com/book/92565
https://e.lanbook.com/book/92565
https://e.lanbook.com/book/92565

5. KOHTPOJIb 1 OIEHKA PE3YJbTATOB OCBOEHUA TNCHUITJINHBI

Kontpons w olleHKa pe3yJlbTATOB OCBOEHUS Yy4eOHOH JIHCIUILTAHBI

OCYIICCTBIIACTCA

npenogaBarcjyieM B IMPOLECCe INPOBCACHHA IPAKTHYCCKUX 3aHATUH U 3aI0UTEI MMPAKTUYICCKHUX pa60T,
TCCTUPOBAHUA, a TAKXKE BBINTOJIHCHUS O6yanOLHHMHC$I, YCTHBIX OIMIPOCOB.

Kon Pe3yabTaThl 00yueHus
pe3yJjbTara
o0yueHust
JInuHOCTHBIE:
JIP1 Texymuii KOHTPOJIb: HAOIOIEHUE
JIP2 Texymuii KOHTPOJIb: HAOIOIEHUE
JIP3 Texymuii KOHTPOJIb: HAOMIOICHHE
JIP4 Texymuii KOHTPOJIb: HAOIOIEHUE
JIPS Texymuii KOHTPOJIb: HAOIOIEHUE
JIP6 Texymuii KOHTPOJIb: HAOIOIEHUE
JIP7 Texymuii KOHTPOJIb: HAOIOIEHUE
MertanpeaMeTHbIe:
MP1 Texymuii KOHTPOJIb: OLIEHKA MPABHUIBHOCTH BHITIOJIHEHHS TECTOBBIX 3a1aHMUI,
MPAKTHIECKHUX paboT
MP2 Texymuii KOHTPOJIb: OLIEHKA MPABHUIIBHOCTH BLITIOJIHEHUS TECTOBBIX 3a1aHHUI,
MPAKTHYECKHUX padoT
MP3 Tekymuii KOHTPOJIb: OIIeHKA MPABUJILHOCTH BRITIOJTHEHUS TECTOBBIX 3aaHUMN,
MPAKTHYECKHUX padoT
MP4 Tekymuii KOHTPOJIb: OIIeHKA MPABUJILHOCTH BRITIOJTHEHUS TECTOBBIX 3aaHUMN,
MPAKTHYECKHUX padoT
IIpenmeTHsble:
1IP1 Texymuii KOHTPOJIb. OIEHKA MPABUJILHOCTH BBITIOJIHEHHUS TECTOBBIX 3aJaHUN, OLICHKA
MPAaBUJILHOCTH BBIMIOJHEHHUS OTUETA M0 JJabOpaTOPHOU padoTe, MPaKTUYECKUX padoT
ITpomeskyTouHas arrectaiys: guddepeHINPOBAHHBIN 3aUeT
11P2 Texymuii KOHTPOJIB: OLICHKA MIPaBUIIBHOCTH BHITIOJIHEHHS TECTOBBIX 33aHUM, OLIEHKA
MPaBUJILHOCTH BHITIOJTHEHUS OTUETA M0 JTA0OPATOPHOH padoTe, MPaKTHUECKHUX padoT
IIpomesxyTouHas arrectarus: guddepeHIPOBAHHBIN 3aUeT
11P3 Texymuit KOHTPOJIB: OIleHKA MPABUJILHOCTH BHITIOJTHEHUS TECTOBBIX 3a7[aHUM, OLIEHKA
MPaBUJILHOCTH BHITIOJTHEHUS OTUETA M0 J1TA00OPaTOPHOH padoTe, MPaKTHUECKHUX padoT
ITpomeskyTouHas arrectais: guddepeHIPOBAHHBIN 3aUeT
11P4 Texymuii KOHTPOJIb: OIIeHKA MPABUILHOCTH BRITIOJTHEHUS TECTOBBIX 3aJaHUM, OIIEHKA
MPaBUJILHOCTH BHITIOJTHEHUS OTUETA 10 JTA00paTOpHOi padoTe, MpakTHUECKUX padoT
ITpomeskyTouHas arrectaiys: AuddepeHINPOBAHHBIN 3aUeT
I1P5 Tekymuii KOHTPOJIB: OLIEHKA MPAaBHUIIFHOCTH BHITIOJIHEHHS TECTOBBIX 3a1aHUM, OLIEHKA
MPaBUJILHOCTH BHITIOTHEHHUS OTUETA MO J1TA00paTOpHOH padoTe, MPaKTHUECKHUX padoT
ITpomesxyTouHas arrectars: guddepeHINPOBAHHBIN 3aUeT
11P6 Texymuii KOHTPOJIb: OLIeHKA MPABUILHOCTH BRITIOJTHEHUS TECTOBBIX 3aJaHUM, OIIEHKA
MPaBUJILHOCTH BHITIOJTHEHHUS OTUETA MO J1TA00OPaTOPHOH padoTe, MPakTHUECKHUX padoT
ITpomesxkyTouHas arrectais: AuddepeHINPOBAHHBIN 3aUeT




Kputepunu oueHuBaHus pe3yibTATOB 00y4eHHUsI O JUCUHILIMHE, HIKAJIA OLeHUBAHUSA

Kputepun ounenusanus:
— YCBOEHHE IMPOrPaMMHOTO TEOPETUYECKOro Marepraia (00beM 3HAaHHH, TTyOuHa YCBOCHHS);
— YMEHHe H3JIaraTh MPOrPaMMHBINH MaTepual (U€TKOCTh, TPAMOTHOCTh M3JIOJKEHHs MaTeprana,
TOYHOCTbH W MOJTHOTA BOCIIPOU3BEACHHS yueOHOrO MaTepuana);
— YMEHHE NMPUMEHSTh TEOPETHUECKUE 3HAHUS Ha MPAKTUKE.

IITkana onleHUBaHUS:

Pesynpratel cmaun aud@epeHIupOBaHHOTO 3a4yeTa OICHHWBAIOTCS IO IIKaje «OTIHYHOY,
«XOPOIIOY, KYAOBJIETBOPUTEIBHOY, KHEYIOBIETBOPUTEIHHOY.

OneHka «OTIMYHO» BBICTABISIETCS OOYYAOLIEMYyCs, KOTOPBIH TTyOOKO M NMPOYHO yCBOWII
MPOrPAaMMHBI  MaTepHas, MNPOABISET 3HAHUE OCHOBHOM U JOMOJHUTEIBHOH JIUTEpaTyphl,
IPaMOTHO, JIOTHYECKH CTPOMHO U apryMEHTHPOBAHO H3JIaraeT MaTepual, JaeT HCUEPIIbIBAIOIINE
OTBETHI HAa IMOCTABJICHHLBIC BOHpOCbI. B OTBETC TECHO YBﬂSBIBaeTCﬂ TeOpI/Iﬂ C l'IpaKTI/IKOI\/'Ij HpI/I S5TOM
00yHaroIuics: He 3aTPYIHSAETCS C OTBETOM MPHU BUAOU3MEHEHUH 3aJJaHUs], CBOOOIHO CIPABIISIETCS C
HpaKTI/ILIeCKI/IMI/I 3adaHUSAMMA.

OueHka «XOpOIIO» BBICTABISACTCS OOydYaKOIMEMyCs, TBEPAO 3HAIOMEMY MPOrPaMMHBIN
MaTepuaji, KOTOPBI M3JaraeT €ro rpaMOTHO U MO CYILIECTBY, HE JOIMYCKAET CYLIECTBEHHBIX
HeTOLIHOCTeI\/'I B OTBETC HaA BOHpOC, HpaBI/IJ'IbHO HpI/IMeHﬂeT TeOpeTI/ILIeCKI/Ie TIOJTOKCHU ST HpI/I
peH_IeHI/II/I HpaKTI/ILIeCKI/IX BOHpOCOB H 3aaa4, HC UCIIBITBIBACT 3any1:[HeHPII>'I C OTB€TaMU Ha BOHpOCbI.

OLIeHKa ((y,[[OB.]'IeTBOpI/ITeJ'IbHO» BBICTABJISICTCA O6}"’I€lI-OI_I_IeMyC$Ij KOTOprfI NMECT 3HAHUSA
TOJIbKO OCHOBHOT'O MaTepHajia, HO He YCBOWJI €0 AeTaliel, NOMyCKaeT HETOUHOCTH, HEOCTATOUHO
NpaBUJIbHBIE (POPMYIHUPOBKH, HCIIBITHIBAET 3aTPYAHEHHS IIPU BHIMOJHEHIH PAKTUIECKUX paboT.

OneHka «HEYIOBIETBOPUTEIBHO» BBICTABISAETCS OOydaroIleMycs, KOTOpBI HE 3HaeT
3Ha‘{HTeHbHOI>'I HacTu HpOFpaMMHOFO MaTepI/Iana, nonycxaeT CyuleCTBeHHbIe OH.II/I6KI/I, HGYBepeHHO,
¢ OONBIIMMU 3aTPYIHEHUSIMU BBITTOJIHSET MPAKTHYECKHE PAOOTHI.



L[0oNoNHEeHMA 1 U3MEHEHNA K paboyeil nporpamMe Ha yuebHbIl rof

[JononHeHns n un3MeHeHus K pabodeld nporpamme Ha 2022-2023 y4yebHbIA rog no

avcumnnude MOO.01 EcTecTBO3HAHME.
B pabouyto nporpaMmMmy BHeCeHbl Cneaytolme n3MeHeHus:
Pasgen 4 YcnosBus peanusaumm yyebHor aucumniauHbl (n.4.2 WHhopmaynoHHoe obecnedveHune

peannsaymm y4yebHOW AUCLMUMINHbLI) BHECEHbI M3MEHEHUA B CMUCOK OCHOBHOM W AOMOMHUTENIbHOM

NNTepaTypsbl.

LononHeHnsa n nameHeHus B paboueii nporpamme o6CyxaeHbl Ha 3acegaHum MLK TexHoNornyeckmnx
LUCUMIMINH.

«30» aBrycta 2022r. (npotokon Ne 1).

Mpeacepatens MUK (L /BnacoBa C.E./



[lononHeHNs1 1 n3MeHeHUs1 K paboueli nporpamMme Ha y4eOHbIN rog,

[JononHeHnss M u3MeHeHWs K paboueir nporpamme Ha 2023-2024 y4yebHbIA rog no
ancunnnnHe MOO.01 EctecTBO3HaHKe.
B pabouyto nporpamMmmy BHECEHbI CNeAyoLne N3MeHeHUS:
Pasgen 4 Ycnosusa peanusaumm yyebHou gucumniauHbl (n.4.2 NHdopmaumoHHoe obecrieveHme
peanusaymm y4yebHOW AMCLUNNNHBI) BHECEHbl M3MEHEHWS B CMMCOK OCHOBHOM W AOMONHUTENbHOW

nnTEpaTypbl.
JononHeHns ©  un3MeHeHus B paboyeir nporpamme 06CYXAeHbl Ha 3acegaHun MUK

TEXHONOIMYeCKNnXx ancumnianH.

«31» aBrycta 2023r. (npotokon Ne 1).

Mpeacepatens MUK /Bnacosa C.E./



