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Pabouast mporpamma mpeamera JIYI1.01.03. OcHOBBI €CTECTBEHHBIX HAayK COCTaBJIEHA B
cootBercTBud ¢ ®I'OC cpemnero obmero obpazoBanus Ne 413, yTBEep)KIEHHBIM IPHKa30M
MunucrepcTBa obpasoBanus u Hayku Poccuiickoit @enepanuu ot 02aprycra 2013 r; ¢ yuetom
tpebosanuit @I"OC CIIO no npodeccun 38.01.02 ITpogaser, KOHTpoJIEp-KaCCUP YTBEPIKACHHBIM
npuka3zoM MuHHcTepeTBa 06pazoBanus U Hayku Poccuiickoit @enepamuum ot 02 aBrycra 2013 1.
Ne723; Ha OCHOBaHHM NIPHUMEPHBIX IporpaMMm ydeOHOro mpeamera «buonorusy, y4eGHOro
npeamera «Xumusy», yreepxaeHHod OI'AY «OUPO» ot 23 wmroma 2015r. Ne385, ¢ ydgerom
YTOYHEHHWH, PEKOMEHIANUH 110 OpraHM3alldd IOJIydeHHs cpemHero obmero oOpa3oBaHHS B
npezeax 0CBOSHHS 00pa3oBaTeIbHBIX IPOrpaMM CPEIHEro MmpodeccuoHaabHOro 00pa3oBaHUs
Ha 6a3e 0CHOBHOTO 001mero o6pa3oBaHus ¢ yueToM TpeboBaHMH (peiepaTbHbIX TOCYapCTBEHHBIX
00pa3oBaTENbHBIX CTAaHAAPTOB H IONy4aeMOH INpO(QEeccCHH HIM CIIENHATBHOCTH CPEIHEro
npodecCHOHAIBHOTO 00pa30BaHusl, YTBEPXKIACHHBIX MpoToKoIoM Ne3 ot 25 mas 2017r.
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1. OBIIAS XAPAKTEPUCTHUKA ITPOI'PAMMBI IPEJIMETA
1.1. Ob6saacTh NPpUMeEHEeHHUS TPOrPAMMBI

Pa6ouas mporpamma mpeamera J[YI1.01.03. OcHOBBI €CTECTBEHHBIX HAyK SIBJISICTCS YacThlO
OCHOBHOHM oOpa3zoBarenbHOil mporpammbel CIIO B cootBerctBumn ¢ ®I'OC cpemnero obiero
obpazoBanust Ne413 ¢ yuerom tpeboanuit ®I'OC CIIO nmo mpodeccun 38.01.02 Ilponaser,
KOHTPOJIEP-KACCHDP.

1.2. MecTo npeaMera B CTPYKType oOpa3oBarteiibHoii nporpammsel CIIO:

Pabouas mporpamma npeamera J[YI1.01.03. OCHOBBI €CTECTBEHHBIX HAyK OTHOCHTCS K
00s13aTeNbHOM YacTH 00111e00pa30BaTeIbHOIO UKIIA TPOrPaMMBbI CPEAHET0 MPOPECCHOHATHHOTO
oOpa3oBanusi Ha 0a3e OCHOBHOIO OOIIEr0o OOpa30BaHHUS C MOJYYCHHEM CpEIHEro OOIIero
obpazoBanus ¢ yuerom TpedoBanuit @I'OC CIIO no npodeccuu 38.01.02 IIponaserr, KoHTpoIEP-
kaccup. [Ipodwmns momydaemMoro mnpodecCHOHATBHOTO O00pa3oBaHUsI — COLHUAIBHO —
skoHoMuueckui. J[YI1.01.03. OcHOBBI €CTECTBEHHBIX HAYK U3y4aeTCs Ha YIIIyOJICHHOM YPOBHE.

1.3Pe3ysibTaThl 0CBOEHHSA NMpeIMeTa:

OcBoenne conepxkanusa mnpenmera J[YI1.01.03. OcHOBBI eCTECTBEHHBIX HayK OOecrneunBaeT
JOCTHKEHUE O0YJIAFOIIIMMHUCS CIICIYIOIIUX PE3yIbTaTOB:

JIMYHOCTHBIX:

JIP 1) poccuiickas rpakJaHCKas WACHTUYHOCTb, MATPUOTU3M, YBaKEHHE K CBOEMY Hapoay,
YyBCTBO OTBETCTBEHHOCTHU Iepea PoauHoil, ropaoctu 3a cBoi Kpaid, cBoro Poauny, npouuioe u
HACTOSIIee MHOTOHAIIMOHATBLHOTO Hapo1a Poccun, yBaskeHHE TOCY1apCTBEHHBIX CUMBOJIOB (Tep0,
¢baar, TUMH);

JIP 4) chopMUPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsSL HAyKM M OOIIECTBEHHOM NpPaKTHKH, OCHOBAHHOIO Ha JMAlOre KYyJIbTyp, a TakKke
pa3nuyHbIX (POpM 0OIIECTBEHHOT'O CO3HAHMS, OCO3HAHNE CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

JIP 5) chopmMupoBaHHOCTH OCHOB CAaMOpPa3BUTUSL W CAMOBOCIIMTAaHUS B COOTBETCTBUU C
00II1eYeIOBEUECKUMHU TICHHOCTSIMH M WJeAlaMH TPaKJIaHCKOTOo 00IecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM €ATEIHLHOCTH;

JIP 7) HaBBIKM COTPYAHHYECTBA CO CBEPCTHUKAMM, NE€THMHU MIIAJIIIETO BO3PAcTa, B3POCIBIMHU B
0o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIe10BaTeNbCKOM, POEKTHOW U APYTHX
BUJIaX JESATENIbHOCTH;

JIP 9) roTOBHOCT, M CIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATENTHbHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICIIHON PO eCcCHOHATEHON U OOIIECTBEHHOM JeSTEIHHOCTH,

JIP 11) nmpuHsATHE W peanu3alHio IEHHOCTEH 3]10pOBOro M Oe3omacHoro obpasa >KHU3HH,
l'IOTp€6HOCTI/I B (1)I/ISI/I‘~I€CKOM CaMOCOBCPIICHCTBOBAHUH, 3aHATHAX CHOpTI/IBHO-O3JIOpOBI/IT€J'II)HOI71
NeSITeIbHOCTbIO, HENPHUIATHE BPEAHBIX MPUBBIUEK: KYpPEHMs, YHOTPEOJIEHUS —aJKOIoJs,
HApKOTHUKOB;

JIP 13) oco3HaHHBIN BeIOOp Oymymieil mpodeccuu U BO3MOXKHOCTEH peanu3aliui COOCTBEHHBIX
KU3HEHHBIX TUTAHOB; OTHOIICHHE K MTPO(eCcCHOHATEHOM AeSITEIbHOCTH KaK BO3MOXHOCTH YYaCTHs
B PEILICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIMOHATBHBIX MPOOIIEM;

JIP 14) chopmMupOBaHHOCTH 3KOJIOTHYECKOTO MBIIIUICHHS, TTOHUMAHUSI BJIMSIHUSL COITMATIBHO-
HPKOHOMHUYECKUX TPOIECCOB HA COCTOSHUE MPHPOIHON W COIMAIBLHON Cpeasl; IpUoOpeTeHne
ONBITa YKOJIOTO-HAMPABICHHOMN JEATEIbHOCTH;

MeTaleeIlMeTHLIX: (per YIATHUBHBIC, IO3HABATCIILHEIC, KOMMYHI/IKaTI/IBHLIC)



MP1) ymeHue caMOCTOSTENHHO ONPEAEHATh 1ETHu JEATeIbHOCTH W COCTaBJSATh TUIAHBI
JEATETbHOCTH;  CaMOCTOATENBbHO  OCYHIECTBISATh, KOHTPOJUPOBaTh M  KOPPEKTUPOBATH
JIeATEIIbHOCTD; UCIIOJb30BaTh BCE BO3MOKHbBIEC PECYPCHI JJISl JOCTHUKEHUSI IOCTABICHHBIX LIEJICH 1
peanu3aluy MJIaHOB ACSITEIIbHOCTH; BBIOUPATh YCIICUIHbIE CTPATETUU B PA3IMUYHBIX CUTYaIIHSIX;

MP 3) BnajeHue HaBBIKAMHM ITO3HABATEIIBHOW, YYEOHO-HMCCIEAOBATEIBCKON M TPOSKTHOM
NESTCIIbHOCTH, HAaBBIKAMU  pa3pellieHuss MpoOJieM; CIOCOOHOCTh H  TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOOB PEIICHUS MPaKTUYECKUX 3a/1ay, IPUMEHEHHUIO Pa3IMYHBIX
METO/IOB IMO3HAHUS;

MP 4) TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIBHOW HH(GOPMAIIMOHHO-TTO3HABATEIBHOM
JESTEIIbHOCTH, BJIaJICHIE HABBIKAMH TTOTYICHHSI HEOOXOAMMON HH(OPMAIINH U3 CIIOBapeil pa3HbIX
TUIIOB, YMEHHE OpPUEHTUPOBATHCA B PA3IMYHBIX HCTOYHUKAX HH(POpMALUMU, KPUTHUECKU
OIICHUBATh U UHTEPIIPETUPOBATH HH(POPMAIIHIO, TTOTYyIaEMYIO U3 PA3THYHBIX UCTOYHUKOB;

MP 5) ymenue ucnonb3oBarh cpeacTBa HHGOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUIN
(manee - UKT) B penieHMM KOTHUTMBHBIX, KOMMYHMKAaTHUBHBIX W OPTraHU3ALMOHHBIX 33Ja4 C
coOiroeHreM TpeOOBaHUN SPrOHOMUKH, TEXHUKH O€30M1aCHOCTH, TUTUEHBI, peCypcocOepexeHus,
NPaBOBBIX U ATHYECKUX HOPM, HOPM WH(POPMAIIMOHHOH 0€3011acCHOCTH;

MP 7) YMCHHUE CaMOCTOSTCIBHO OLICHUBATD U IIPUHHUMATH PCUHICHUA, ONIPECACIIIOINC CTPATCTUIO
MOBCACHU, C YUCTOM Ipa’KaAaHCKUX U HPaBCTBCHHBIX HCHHOCTGfI;

MP 8) BJIAACHUC A3BIKOBBIMHU CPCACTBAMU - YMCHHUC SICHO, JIOTUYHO U TOYHO U3JIaraTb CBOKO TOYKY
3pCHUsA, UCII0JIB30BATh aJICKBATHLIC A3BIKOBLIC CPCACTBA,

MP 9) BnaneHue HaBbIKaMU MMO3HABATEIHHON pehIeKCHUHU KaK OCO3HAHUS COBEPILIAEMBbIX JIEHCTBUIN
Y MBICIIMTENBHBIX IIPOLECCOB, X PE3YJIbTATOB U OCHOBAHUM, TPAHUI] CBOEI'O 3HAHUS U HE3HAHUS,
HOBBIX TIO3HABATEIbHBIX 3a/lad U CPEACTB HX JAOCTIKeHud. (OOydaromuiicas HaydyuTcs
(peryasiTHBHBbIe YHUBepCcaJbHbIe y4eOHbIe 1eiicTBHSA):

VYV P1) - caMOCTOSATENILHO OMPENEIIATh 1IeIIH, 331aBaTh apaMeTPbl ¥ KPUTCPHH, [0 KOTOPHIM
MOKHO OIPEAEIUTh, YTO 1EIb JOCTUTHYTA,

VYVl P2) - omeHuMBaTh BO3MOXHBIC IIOCIEACTBUSA JIOCTHIKCHHS ITOCTABJIEHHOM LENH B
JEATeTLHOCTH, COOCTBEHHOM J>KM3HM W JKH3HU OKPYXKAIOIUX JIIOJIe, OCHOBHIBAsACh Ha
COOOpaXKEHUSIX STUKU U MOpPAIIH;

YVY]I P3) - craButh ¥ GOpMYIHPOBATH COOCTBEHHBIC 3a/1a4K B 00pa30BaTeILHON IESTEILHOCTH
Y KU3HEHHBIX CUTYalUsIX;

YYJI P4) - oueHuBaTh pecypchl, B TOM YHCIE BpeMs WM JAPYTHe HeMaTepUallbHbIE PECYPCHI,
HEoOXO0UMbIE JJIs JOCTUKEHUSI TIOCTABJICHHOM LIETH;

YYJ PS5) - BeiOuparh nyTh JOCTHIKEHHS EJIH, TUNIAHUPOBATh PELICHHE MOCTABICHHBIX 3a7ad,
ONTUMU3HPYS MaTEpUAIbHBIE U HEMATEPUAIbHBIE 3aTPATHI;

YV P6) - oprann3oBbiBath 3()(GEKTUBHBIN TOMCK PECYPCOB, HEOOXOMUMBIX JUIS JTOCTHIKCHUS
IMOCTaBJICHHOM IICIIH;

YV P7) - comocTaBnsATh MONYYSHHBIH pe3yNbTaT AESTEIBHOCTH C MOCTABJICHHOW 3apaHee
LENBIO.

OO0yyaromuiicss HayunTcs (MO3HABaTeJbHbIe YHHBEPCaJbHbIe y4eOHbIe AelicTBHSA):

YV]I I11) - uckath ¥ HaXOAUTh 00OOIIEHHBIE CITOCOOBI PEIICHUs 3a/1a4, B TOM YHCIIE,
OCYIIECTBIISITH Pa3BEPHYTHIN HHGOPMAITMOHHBIN TOUCK U CTABUThH HA €T'0 OCHOBE HOBBIE (yueOHbIE
Y TIO3HaBaTeJIbHbIE) 33/1a4H;

YV TI12) - KpUTHYECKH OIICHMBATh M HWHTEPIPETHPOBATH HMH(OPMAIMIO C Pa3HBIX
MO3UIINIA, PACTIO3HABATh U (PUKCUPOBATH TPOTUBOPEYHS B MH(OOPMAITMOHHBIX UCTOUYHUKAX



YV] TI3) - wucmons30BaTh pasaddHbIe MOJEIBHO-CXEMATHYECKHE CPEACTBA IS
IIPEACTABIICHNS CYILECTBEHHBIX CBS3€M M OTHOILICHWH, a TAKKE IIPOTUBOPEUYNN, BBISIBICHHBIX B
MH(POPMALMOHHBIX UCTOUYHHUKAX;

YV TI5) - BBIXOAUTH 332 paMKH Y4E€OHOTO MPEIMETa U OCYIIECTBIISATH LIeICHANPABICHHBIN
HIOUCK BO3MOYKHOCTEH IS IIUPOKOT0 MEPEHOCA CPEACTB U CIIOCOOO0B AECHCTBUS;

YV 116) - BbicTpauBaTh MHAWBUAYAJIbHYIO 00pa30BATEIILHYIO TPACKTOPHIO, YYUTHIBAS
OTPaHUYEHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS;

YV T17) - MEHATH U yACPKUBATh pa3HbIe TO3UIIUHU B TO3HABATEIIHHOMN JIEATCILHOCTH. .

Oo0yuaromuiicss HaAyuYuTcs (KOMMYHMKATHBHbIE YHHUBEPCAJIbHbIE YyYeOHbIe 1eiiCTBUSA):

YV K1) ocymecTBisiTh AEIOBYI0 KOMMYHHMKAIMIO KaK CO CBEPCTHUKAMHU, TaK U CO
B3pOCIbIMH (KaK BHYTpU 0Opa30BaTElIbHOW OpraHM3alluy, TaKk U 3a ee MpejaesaaMu), noadupaTh
NapTHEPOB [UIA JEJOBOM KOMMYHUKAIIMM MCXOIS W3 COOOpaXEHUH pe3yabTaTUBHOCTH
B3aMMOJICICTBHYS, a HE JINYHBIX CUMITATUN;

YV] K2) npu ocymiecTBIeHUH TPYNIIOBONH pabOThl OBITh KaK PYKOBOAMTENEM, TaK H
YJICHOM KOMAaH[bl B Pa3HbIX POJSIX (reHepaTop WIeH, KPUTHUK, WCIOIHUTEINb, BBICTYIMAIOLINM,
AKCIIEPT U T.1.);

VYV ]I K3) KoopAMHUPOBATh U BBIIOIHATH PA0OTY B YCIOBHSX PEaJIbHOTO, BUPTYaIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

VYV ]I K4) pazBepHyT0, TOrMYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY 3pEHHs C UCIIOJIb30BaHUEM
aJIeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) A3BIKOBBIX CPEJICTB;

IIpeaMeTHbIe pe3y/1bTAThI OCBOEHHS YIJIy0JEeHHOro Kypca (pM3uKu, XUMHHU, OHOJIOTMH

1) chopMupoOBaHHOCTH TPEICTABICHUA O IICJIOCTHOW COBPEMEHHOW €CTECTBEHHOHAYYHOH
KapTUHE MHpa, IPUPOJIE KaK €IWHOM LIETTOCTHOM cucTeMe, B3aMMOCBSI3H UYE€IOBEKa, MPUPOABI U
o01iecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BeeneHHOM;

2) BnaJeHHE 3HAHUAMU O HauOoliee BAXKHBIX OTKPBITUAX M JOCTIKEHUAX B 001acTh
€CTECTBO3HAHMSI, MOBIUSABIIMX HA 3BOJIOLUIO NPEACTABICHUI O IPUPOJIE, HA PA3BUTUE TEXHUKU
U TEXHOJIOTHUH;

3) chopMHpPOBAHHOCTH YMEHHS TMPUMEHSTh €CTECTBEHHO-HAay4HbIC 3HAHUS ISl OOBSICHEHUS
OKPYKAFOIINX SIBIICHUH, COXPaHEHHUs 3I0pOBbBS, o0ecrieueHus 0e301acHOCTH
KU3ZHEJEATEIbHOCTH, OEPEKHOI0 OTHOILIEHUS K PUPOE, PALIMOHAIBHOTO IPUPOAOIIOIB30BAHNUS,
a TaK)kKe BBITIOTHEHUS POJIM TPaMOTHOTO TOTPEOUTENS;

4) chopMUPOBaHHOCTH MPEACTABIECHUH O HAYYHOM METOJE TMO3HAHWS MPUPOIBI U CPEACTBAaX
M3YYEHHUs Meramupa, MaKkpoMupa U MUKpOMHPA;

5) BajieHre MpUeMaMU €CTeCTBEHHO-HAYYHBIX HAOIIOIEHUH, OMBITOB, UCCIEAOBAHUN U OIICHKU
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTAaTOB;

6) BiaJeHUWE TOHSATUWHBIM allapaToM E€CTECTBEHHBIX HAayK, MO3BOJSIOIIUM TO3HABaTh MHP,
y4acTBOBaTh B JMCKYCCHUAX IO €CTECTBEHHO-HAayYHBIM BOIIPOCAaM, HCIOJIb30BaTh pPA3IUYHbIC
UCTOYHUKM HH(OpMANMU IS TMOJATOTOBKU COOCTBEHHBIX pPabOT, KPUTHUYECKH OTHOCHUTHCS K
coobmenusiMm CMU, coneprkaiium Hayq4HYy10 HHGOPMAIIHIO;

7) cpopMHUPOBAaHHOCTh YMEHHUN TOHHMMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS IS
Ka)KJ0ro 4eJI0OBeKa HE3aBUCUMO OT €ro npodeccuoHalbHON NeSTeNIbHOCTH, pa3inyaTh (aKThl U
OIICHKH, CPaBHHUBATh OIICHOYHBLIE BHIBOJIBI, BUIECTh UX CBSI3b C KPUTEPUSIMH OILICHOK H CBS3b
KPUTEPHUEB C ONPEIEIEHHON CUCTEMOM [IEHHOCTEM.

OcBoenue conepxkanus npeameta JJYI1.01.03 OcHOBBI €CTECTBEHHBIX HAyK 00€CTICUNBACT
JTOCTHKEHNE 00YJArOIIMMHUCS CISIYIONINX PEe3yabTaTOB pealli3aliy MPOrpaMMbl BOCITUTAHUS:

JIP.3) CoOmrogaroniuii HOPMBI TIPABOMOPSIKA, CICAYIONIUN HeaJaM TpakJIaHCKOTO
oOmiectBa, obecriedeHus: Oe30macHOCTH, TpaB U cB0oOOA rpaxknaaH Poccuu. JlosnmbHbBIN K
YCTAaHOBKAM M TPOSIBICHHUSM NpeJICTaBUTeNel CyOKYyJIbTYp, OTIMYAIOIMNA HX OT TpyHH C
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JNECTPYKTUBHBIM M JIEBUAHTHBIM  [OBeACHHEM. JIEeMOHCTpPUPYIOIIUNA  HENpUsTHE U
MpeAYNPEXAAONINI COLUATBHO OMACHOE MOBEACHUE OKPYKAIOIINX

JIP.9) CobGmroaromuii 1 mpornarasaupyomyi mpaBuia 340pOBOTo 1 6e301macHoro oopasa
KHU3HH, CIIOPTA; MPEAYNPEK AN THOO0 MPEOI0IEBAIOIINIA 3aBUCKMOCTH OT aJIKOToJisi, Tabaka,
MICUXO0AKTHUBHBIX BEIIECTB, a3apTHBHIX UTP U T.1. COXpaHSAIOLIUHI ICUXOJOTHYECKYIO0 YCTOMUNBOCTh
B CUTYaTUBHO CJIOHBIX WU CTPEMHUTEILHO MEHSIOIIMXCSA CUTYaIUsX

JIP.10) 3aboTsamuiics O 3almUTe OKPYKAWOIIEH Cpeabl, COOCTBEHHOH U YYXKOU
0€30I1aCHOCTH, B TOM YHUCIIe IIU(PPOBOI

2. CTPYKTYPA U COAEPKAHUME NPEJIMETA
AYI11.01.03. OCHOBbBI ECTECTBEHHbIX HAYK

2.1. O0beM npeamera, BUAbI y4eOHOH padoThI

Bup yuedHoii padoTbl O0bem yacos

YueOHast HATPY3Ka 306

B TOM YHCJIC:

TeopeTnieckoe oOydeHue 102
MPaKTUICCKHUE 3aHATHS 102
camocTosTeNbHas pabora 102

IIpoMexkyTOUYHAS aTTecTAalMs MPOBOAUTCSI B popMe Judghepenyuposannozo 3auema (1, 2 cemecTpsi)




2.2. Temamuueckuit nnan u cooeprycanue npeomema /[YII.01.03. Ocnoevt ecmecmeeHHbIX HAYK

Haumenosanue Cooeporcanue yuedbnozo mamepuana u hopmul opzanuszayuu 0esameabHOCHmU Yposenw Obvem yyvia Koo JIP
pazoenoe u mem obyuarowuxcs oceoenusn | wacoe peanuzayuu
npozpammol
6ocnuUmManus
1 2 3 4 5 6
Pasnes 1.®@u3uKa M Hay4YHbli MeTOA  no3HAHMsA (BBenenue)
Tema 1.1 Cooepocanue yuedbnozo mamepuana Yposenw 2
Du3uKa 1 HAYyYHbIi oceoenus
MeTO] NO3HAHUSA 1.1.1 Beenenue 1 1
1.1.2®u3nka — HayKka o npupojae. EcTecTBeHHOHAYYHBII METOT IIO3HAHHUS, €TO 2 1 MP 15, JIP 9; JIP14
BO3MOYHOCTY Y I'PAHULIBI NPUMEHUMOCTU. PU3UUECKUE 3aKOHBI. MP 8, YYIII 7
Tema 2.1 Cooepircanue yueonozo mamepuana Yposenw 5
Kunemarnka oceoenus
2.1.1 OTHOCHTENHHOCTh MEXAaHUYIECKOTO JIBUKCHHUS. 2 1 MP 15, JIP9 ; JIP14
CucTeMBbI OTCYETA. MP 8, YYIT7
2.1.2 XapakTepuCTHKH MEXaHHMYECKOTO IIBIXKEHHMS: IepeMelIeHHEe, CKOPOCTb, 2 1 MP 15, JIP 19,
yckopeHue. Buapl nBmkeHHs (paBHOMEpHOE, paBHOYCKOPEHHOE) U HUX MP 8, YYIIL 7
rpaduyeckoe onucanue. [IBHKEHUE 1O OKPYKHOCTH C TIOCTOSIHHOW MO MOJYIIIO
CKOpPOCTBIO0. LIeHTPOCTPEeMHTENIEHOE YCKOPEHHE.
IIpakTHyecKue 3aHATUS
1. Pemenne 3amay «MexXaHUUECKOE IBHKEHUE 2 1 MP 2, MP 3 JIP9 ; JIP14
CamocTtosaTenbpHast paboTa 00ydaronmxcs 2 MP 4, MP 5 JIP9 ; JIP14
OTHOCHUTENEHOCTh MEXaHUYECKOTO JIBHKCHUSI.
Tema 2.2 Cooepircanue yuedonozo mamepuana Yposens 7
JAnnamuka 0ce0eHUA
2.2.1B3anmopericTBue Ten. Macca. 2 1 MP 15, JIP9 ; JIP14
MP 8, VYAIT 7
2.2.23aK0HbI TMHAMUKHA 2 1 MP 15, JIP9 ; JIP14
MP 8, VYAIT 7
IIpakTHyeckne 3aHATHSA
2. Pemenue 3aga4 «3aKOHbBI JUHAMUKH 2 1 MP 2, MP 3 JIP9 ; JIP14
CamocrosrenbHas paboTa 00yJaromuXCs 4 MP 4, MP 5 JIP9 ; JIP14
[TpuHIMT CyNIEpHO3UIMN CHIL
Tema 2.3 Cooepircanue yueonozo mamepuana Yposens 7
Cuabl B npupoae 0C60€eHUA
2.3.1 Cuuibl B ipupojie: YIPYrocTh, TPEHHE, CUIIA TSKECTH. 2 1 MP 15, JIP9 ; JIP14

MP 8, VY/III 7




2.3.23ak0H BceMUpPHOTO TATOTeHUs. HeBecoMOoCTb. 2 1 MP 15, JIP9 ; JIP14
MP 8, YYIII 7
I[pakTHyecKne 3aHATHSA
3. Pemenue 3ama4y «Cuiibl B IPUPOJICH 2 1 MP 2, MP 3 JIP9 ; JIP14
CamocrosTenbHas paboTa 00yJarouXCs 4 MP 4, MP 5 JIP9 ; JIP14
[Toaroroska coobuienuii: «CHibl B IPUPOJIE U TEXHUKE»
Tema 2.4 Cooepircanue yueonozo mamepuana Yposens 8
3aKOHBI COXpaHEHHUS 0CcG0eHUsA
2.4.13aKk0H COXpaHEHHs UMITYJIbCA M PEaKTHBHOE JIBIKEHHE. 2 1 MP 15, JIP9 ; JIP14
MP 8, YYIII 7
2.4.2PaboTa 1 MOIITHOCTb. 2 1 MP 15, JIP9 ; JIP14
3aKOH COXpaHEHHs] MEXaHUYECKOW YHEPTHH. MP 8, YYAIT 7
IIpakTnyeckue 3aHATHS
4. Pemenne 3ana4 «3aKOH COXPaHESHHUS HMITYITHCA» 2 1 MP 2, MP 3 JIP9 ; JIP14
5. Pemenne 3agau «3aKOH COXpaHEHUS! MEXaHHICCKON SHEPTHI 2 1 MP 2, MP 3 JIP9 ; JIP14
CamocrosrenbHas paboTa 00ydJaromuxcs 4 MP 4, MP 5 JIP9 ; JIP14
[NpukmagHpie 330291 MEXaHUKA
Tema 2.5 Cooepircanue yuedonozo mamepuana Yposenw 9
Mexannyeckue 0ceoeHUsA
K0J1e0aHUA 1 BOJHBI 2.5.1Mexanndeckue KoneOaHusI. AMIUTUTY/a, IEpUO]], YacToTa, Gas3a 2 1 MP 15, JIP9 ; JIP14
konebannii. CBOOOJHEIC W BEIHYKICHHBIC KoleOaHus. Pe3oHaHc. MP 8, YYAIT 7
2.5.2Mexannueckrie BONHBI. CBOWCTBA MEXaHWYECKHX BOJH. [JIMHA BOJIHEL. 2 1 MP 15, JIP9 ; JIP14
3BYKOBBIE  BOJIHBI. MP 8, YYAIT 7
IIpakTHyeckune 3aHATHS
6. Pemenne 3agay «MexaHNUeCcKHe KOJIEOAHD) 2 1 MP 2, MP 3 JIP9 ; JIP14
7. Pemenne 3agay «MexaHNUECKHE KOJIEOAHN) 2 1 MP 2, MP 3 JIP9 ; JIP14
Kontpoabnas padora Ne 1 Mexanuka 2 1 MP 2, MP 3 JIP9 ; JIP14
CamocrosrenbHas paboTa 00yJaroMHIXCs 4 MP 4, MP 5 JIP9 ; JIP14
VYIIbTpa3ByK U €ro MCII0JIb30BaHHE B TEXHUKE U MEJIMIMHE.
Pa3nen 3. MoJekyaspHas ¢pusuka
Tema 3.1 Cooepiicanue yueonozo mamepuana Yposenw 8
ATOMHO-MOJIEKYJISIPHOE o0cgoeHus
CcTpOeHHUe BellecTBa 3.1.1McTopusi aTOMUCTHYECKUX YICHUIL. 2 1 MP 15, JIP9 ; JIP14
HaGmroneHrss M OMBITHI, TOATBEPKAAIOIINE aTOMHO-MOJIEKYJIIPHOE CTPOCHHE MP 8, YYAIT 7.
BemiecTBa. Macca U pa3Mepbl MOJIEKYJI.
3.1.2TemnoBoe nBMKeHHE. AOCONIOTHAs TeMIepaTypa Kak Mepa CpemHei 2 1 MP 15, JIP9 ; JIP14
KMHETUYECKOM HEPIUU 4acTUll. MP 8, YYIII 7
IIpakTHyecKkue 3aHATUS
8. Pemenue 3amau «Macca U pa3Mepbl MOJIEKYIDy 2 1 MP 2, MP 3 JIP9 ; JIP14




9. Pemenne 3amau «TemmoBoe IBMKECHHE) | 2 1 MP 2, MP 3 JIP9 ; JIP14
CamocrosTenbHas paboTa 00ydaromuxcs 4 MP 4, MP 5 JIP9 ; JIP14
HaOumroieHust ¥ ONBITHI, NOATBEPXKIAIONIIE aTOMHO-MOJIEKYJISIPHOE CTPOSHHE BELIECTBA.
Tema 3.2 Cooepircanue yueonozo mamepuana Yposens 7
ArperarHsble 0C60CHUA
COCTOSIHUS BellleCTBA 3.2.100mpsicHeHUE arperaTHBIX COCTOSHUI BEIIECTBA HAa OCHOBE AaTOMHO- 1 MP 15, JIP9 ; JIP14
MOJIEKYJISIPHBIX NPeICTaBJICHHH. 2 MP 8, YYIII 7
3.2.2Mogenb cTpoeHus )KUIKocTH. HacklleHHbIe U HEHACHIIIIEHHBIE TTaphl. MP 15, JIP9 ; JIP14
Buaxnocts Bo3nyxa. IloBepXHOCTHOE HaTsDKeHHE M cMaduBaHue. Mogeinb 2 1 MP 8, YYIII 7
CTpOEHHS TBEP/BIX Tel. MeXaHHUeCcKHe CBOICTBA TBEPABIX TEIL.
IIpakTnyeckue 3aHATHS
10. Pemenue 3amau «30mporiecch» 2 1 MP 2, MP 3 JIP9 ; JIP14
CamocrosrenbHas paboTa 00ydJaromuxcs 4 MP 4, MP 5 JIP9 ; JIP14
Amop¢HBIe BeIecTBa M KUIAKHE KPUCTANIIBL.
Tema 3.3 Cooepircanue yuedonozo mamepuana Yposenw 6
Tepmoannamuka oceoenus
3.3.1BHyTpeHH: SHEpTrHUA U paboTa rasa. 2 1 MP 15, JIP9 ; JIP14
[lepBrlii 3aKOH TEPMOIMHAMHUKH. MP 8, YYAIT 7
3.3.2Heo0paTUMOCTh TEIUIOBBIX MPOIECCOB M BTOPOH 3aKOH TEPMOINHAMHUKH. 2 1 MP 15, JIP9 ; JIP14
TemnnoBble NBUTATENU U 0XpaHa okpy:xarowei cpensl. KIIJ TernnoBsix MP 8, VYYAIT 7
JIBUTATEIEH.
IIpakTHyeckue 3aHATHS
11. Pemenue 3amau «BHyTpeHHss SHEprus U paboTa ra3a 2 1 MP 2, MP 3 JIP9 ; JIP14
12. Pemenue 3amaq «IlepBuIif 3aK0H TEPMOAUHAMUKIY» U «BTOpOIt 3aK0H 2 1 MP 2, MP 3 JIP9 ; JIP14
TEPMOIMHAMUKNY
CamocTtosTenpHast paboTa 00ydaronmxcs 2 MP 4, MP 5 JIP9 ; JIP14
TensioBble JBUraTENIM M OXpaHa OKPYKaloIeH cpejibl
Pa3nen 4.9/1eKTpoAHHAMHUKA
Tema 4.1 Cooepircanue yueonozo mamepuana Ypogenw 8
DJIEKTPOCTATHKA 0C60€eHUA
4.1.1B3aumoseiicTBHE 3apsKECHHBIX TeJ. DIEKTPHUECKUil 3apsaa. 3aKoH 2 1 MP 15, JIP9 ; JIP14
COXpaHEeHHS JIEKTpUIecKoro 3apsaaa. 3akoH Kymnona. MP 8, YYIII 7
4.1.23nextpuyeckoe nose. HanpsokernocTs modist. [Toteniman nosst. Pasnoctsb 2 1 MP 15, JIP9 ; JIP14
MTOTEHIMAJIOB. DIIeKTpuyecKast eMkocTb. KoHaeHcarop. MP 8, YYAII 7
IIpakTHyecKue 3aHATUS
13. Pemnienue 3a1a4 «3aKOH COXPAHCHHS DJICKTPUIECKOTO 3apsiaa 2 1 MP 2, MP 3 JIP9 ; JIP14
14. Pemenue 3ana4 «3akoH Kynonay 2 1 MP 2, MP 3 JIP9 ; JIP14
15. Pemenue 3agau «DnekTpudeckoe moyie. HampsnkeHHOCTh TOJIs» 2 1 MP 2, MP 3 JIP9 ; JIP14
16. Pemrenue 3amau «DekTpuueckas eMkocTh. KongeHncarop» 2 1 MP 2, MP 3 JIPY ; JIP14




CamocrosrenbHas padoTa o0ydarommxcs JAU3JIeKTPUKH B JICKTPHYSCKOM TOJIC MP 4, MP 5 JIP9 ; JIP14
Tema 4.2 Cooepircanue yueonozo mamepuana Ypoeens
IMocTosHHBII TOK 0CcG0eHUsA
4.2 .1T1ocTostHHBIN ANIeKTprYecKuii TOK. CHila TOKa, HaNPsKCHUE, JIICKTPUISCKOES 2 MP 15, JIP9 ; JIP14
conporuBneHue. 3akoH Oma s yuacTka nenu. [locimenoBarenbHOoe U MP 8, YYIII 7
napajuiesibHoe coeanHeHus: npoBoaAHUKoB. DJIC uctouynuka Toka. 3akoH Oma
JUISL TIOJTHOM 1IEITH.
4.2.2TennoBoe JEHCTBUEC 3JIEKTPUYSCKOro Toka. 3akoH Jxoyms—JleHna. 2 MP 15, JIP9 ; JIP14
MOIIHOCTb 3JEKTPUYECKOTO TOKA. MP 8, YYII7
IIpakTHyeckue 3aHATHSA
17. Pemenne 3amau «3akoH OMa U1 ygacTKa ST 2 MP 2, MP 3 JIP9 ; JIP14
18. Pemenue 3amau «IlocienoBaTenpHOE U MApAILICTFHOE COSAHMHCHHS 2 MP 2, MP 3 JIP9 ; JIP14
TIPOBOTHUKOB)
CamocrosrenbHas paboTa 00ydJaromuxcs MP 4, MP 5 JIP9 ; JIP14
3axkoH OMa 1St HOTHOM LEMn
Tema 4.3 Cooepircanue yuedonozo mamepuana Yposenw
Tok B oceoenus
MOJYNPOBOJHUKAX 4.3.1 TonympoBomunku. CoOCTBEHHassT W TpPUMECHAas IPOBOAUMOCTH 2 MP 15, JIP9 ; JIP14
MIOJIYIPOBOJIHUKOB. MP 8, YYAIT 7
4.3.2lTonynpoBogHUKOBEIA 1uoxa. [lomynmpoBogHuUKOBEIE MpuOOpsl. Tok B 2 MP 15, JIP9 ; JIP14
3JIEKTPOJINTAX U ra3ax MP 8, YYAIT 7
CamocrosrenbHas paboTa 00yJaromuxcs MP 4, MP 5 JIP9 ; JIP14
CoOcTBeHHAs U IPUMECHAsl TPOBOAMMOCTH MOJIYIPOBOJHUKOB
Tema 4.4 Cooepircanue yueonozo mamepuana Ypogenw
MaruuTHbIe oceoenus
B3aUMO/IeiicTBHS 4.4.1MaruutHoe noJjie. [TocTOSTHHBIE MarHUTHI M MAarHUTHOE ToJie Toka. Cuna 2 MP 15, JIP9 ; JIP14
Awmriepa. MP 8, YYIT 7
4.4.2Cuna Jlopentia. IIpuHImn AeWCTBHUS SIEKTPOIBUTATEIS. 2 MP 15, JIP9 ; JIP14
DNEKTPOU3MEpPUTENHLHBIE TPUOOPHI. MP 8, YYIT 7
IpakTHyeckune 3aHATHS
19. Pemienue 3amau «Cuia AMiepay 2 MP 2, MP 3 JIPY ; JIP14
CamocTtosarenbHast paboTta oOyuatonuxcs [IpuHIMT JeHCTBUS JIEKTPOIBUTATEIIS. MP 4, MP 5 JIP9 ; JIP14
Tema 4.5 Cooepircanue yueonozo mamepuana Yposens
DJIeKTPOMATHUTHASA o0ceoeHUs
HHAYKI U 4.5 1V HayKIUs MarHUTHOTO TIOJIsL. MarHUTHBINA MOTOK. SIBIeHue 2 MP 15, JIP9 ; JIP14
9JIEKTPOMArHUTHOM MHAYKIUY U 3aKOH DJIEKTPOMArHUTHOW MHIYKIMH MP 8, YYAII 7
Dapapest.
4.5.2BuxpeBoe anextpuueckoe noje. [Ipasuio Jlenna. CaMOMHIYKIHA. 2 MP 15, JIP9 ; JIP14
WHAYyKTUBHOCTD MP 8, YYIT 7




HpaKanecmle 3aHATHSA

20. Pemenue 3anay « HIYKIMsS MarHUTHOTO MOJIsl. MarHUTHBIN TOTOK» 2 MP 2, MP 3 JIP9 ; JIP14
KounrpoabHnas padora Ne 2 2 MP 2, MP 3 JIP9 ; JIP14
Onekrpocratrka. [1ocTOSHHBIN TOK. DIEKTPOMarHeTH3M
CamocrosTenbHas paboTa 00yJarouXCs MP 4, MP 5 JIP9 ; JIP14
[ToaroroBka cooOIeHNHt 10 TeMe: «DIEKTPOMarHeTU3M»
Tema 4.6 Cooepircanue yueonozo mamepuana Yposens
IIpounsBoacTao, 0C60€eHUA
nepefava u 4.6.111puHumn neicTBys deKTporeneparopa. [lepeMeHHBIN TOK. 2 MP 15, JIP9 ; JIP14
norpedaenne sueprun | Tpancopmarop. MP 8, VYAIL 7
4.6.2 IIpou3BoCTBO, Mepeaaya u NoTpedsieHHe AIeKTpodHepruu. [IpodiemMbl 2 MP 15, JIP9 ; JIP14
sHeprocoOepexenns. TexHrka 0e30MacCHOCTH B OOpAIIEHUH € IICKTPUICCKAM MP 8, YYAIT 7
TOKOM.
IIpakTHyeckue 3aHATHS
21. Pemenwue 3amau «TpanchopmaTop» 2 MP 2, MP 3 JIP9 ; JIP14
CamocrosrenbHas paboTa 00ydJaromuxcs MP 4, MP 5 JIP9 ; JIP14
[TpousBoxcTBO, epeada ¥ MOTPeOICHHE 3TEKTPOIHEPTUU
Tema 4.7 Cooepircanue yuedonozo mamepuana Yposenw
JJ1eKTPOMArHUTHbIE oceoenus
KOJ1e0aHus 4.7.1KonebarensHb1i KOHTYp. CBOOOIHBIEC 2IEKTPOMArHUTHEIE KOJICOaHNS. 2 MP 15, JIP9 ; JIP14
BrIHYKICHHBIC 2IIEKTPOMAarHUTHBIC KOJICOaHHUSI. MP 8, YYAIT 7
4.7.21eficTByOIIMe 3HAYCHUS CIIIBI TOKa M HanpspkeHus. KonpeHcarop u 2 MP 15, JIP9 ; JIP14
KaTyIIKa B IIEMTH IEPEMEHHOT0 TOKa. AKTHUBHOE COIIPOTHBIICHHE. MP 8, YYIII 7
IIpakTHyecKue 3aHATUS
22. Pemenue 3am1a4 «CBOOOIHBIC DJICKTPOMATHUTHBIC KOJICOAHUS 2 MP 2, MP 3 JIP9 ; JIP14
CamocTosTenpHast paboTa 00ydarommxcs DIEKTPUIECKUN pe30HaHC MP 4, MP 5 JIP9 ; JIP14
Tema 4.8 Cooepircanue yueonozo mamepuana Yposenw
DJ1eKTPOMArHUTHbIE 0C60€HUA
BOJIHBI 4.8.1DneKTpOMarHuTHOE I0JI€ U AJIEKTPOMArHUTHBIE BOJIHBI. 2 MP 15, JIP9 ; JIP14
CKOpPOCTb AJIEKTPOMArHUTHBIX BOJIH. MP 8, YYIII 7
4.8.2 TIpuHIHKITBI PATHOCBA3U U TEICBUICHUS. 2 MP 15, JIP9 ; JIP14
MP 8, YYIII 7
CamocTtosTenpHast paboTa 00ydJaronuxcs MP 4, MP 5 JIP9 ; JIP14
Vicropust paiioCBsI3H U TEJIEBHICHUS
Tema 4.9 Cooepircanue yueonozo mamepuana Yposens
Onruka oceéoenus
4.9.1 Cser Kak arieKTpoMarHuTHas BojiHa. HTepdepennns u audpakius 2 MP 15, JIP9 ; JIP14
CBETA. MP 8, YYIT 7
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INonspuzanus cBera. 3aKOHBI OTpasKeHUs U MpesioMiieHus cBeTa. [lonHoe
BHYTPEHHEE OTPaXKCHUE.

4.9.2 [lucnepcus cBeta. Pa3nuyuHble BUABI SJIEKTPOMAarHUTHBIX H3ITy4EeHHUH, UX 2 MP 15, JIP9 ; JIP14
CBONCTBA Y NIPaKTU4ECKUE NpuMeHeHust. PopMyiia TOHKOU JIMH3BL. MP 8, YYIII 7
IIpakTHyecKue 3aHATHS
23. Pemenue 3a1a4 «3aKOHBI OTPAKEHHS M PEJIIOMIICHHSI CBETa» 2 MP 2, MP 3 JIP9 ; JIP14
Kounrpoabnas padora Ne 3 2 MP 2, MP 3 JIP9 ; JIP14
IlepeMenHsbIH TOK. DnekTpoMarauTHoe noie. Onruka
CamocrosTenbHas paboTa 00y4JarouXCs MP 4, MP 5 JIP9 ; JIP14
PaznuyHble BUIBI 2IEKTPOMArHUTHBIX U3JIyYSHHUI, UX CBOMCTBA M MPAKTUYECKUE NPUMEHEHUS
Pa3gen S.CTtpoeHne aToma U KBaHTOBasi (pu3nKa
Tema 5.1 Cooepircanue yueonozo mamepuana Yposens
Dorto3dpext oceoenus
5.1.1 Tunotesa [Inanka o kBanTax. @otoaddexr. DoToH. 2 MP 15, JIP9 ; JIP14
MP 8, VYAIT 7
5.1.2 BonHOBBIE U KOPITYCKYJISIPHBIC CBOMCTBA CBETA. TEXHUUCCKIE 2 MP 15, JIP9 ; JIP14
YCTPOWCTBA, OCHOBAHHBIC Ha MCIOIH30BaHUH (POTOIPPEKTa. MP 8, YYAIT 7
CamocrosrenbHas paboTa 00yJaromuXCs MP 4, MP 5 JIP9 ; JIP14
TexHHYeCKHE yCTPOWCTBA, OCHOBAHHBIE Ha UCIIOJIB30BaHUU PoTodddeKTa.
Tema 5.2 Cooepircanue yueonozo mamepuana Yposens
Crpoenne aToma 0cgoeHus
5.2.1 Ctpoenue atoMa: IulaHeTapHAs MOJICIb M MOJIelTb bopa. 2 MP 15, JIP9 ; JIP14
MP 8, YYAII 7
5.2.2 TlorsolieHue 1 UCIyCKaHUE CBeTa aTOMOM. KBaHTOBaHME YHEPTHUH. 2 MP 15, JIP9 ; JIP14
MP 8, YYIII 7
IIpakTHyeckHe 3aHATHSA
24. Pemenue 3ama4y «CTpOCHHE aTOMay 2 MP 2, MP 3 JIP9 ; JIP14
CamocTtosTenbHas pabota o0yuatonuxcs [IpuHIMT IeHCTBUS 1 UCIIOJIb30BAHKE JIa3epa MP 4, MP 5 JIP9 ; JIP14
Tema 5.3 Cooepircanue yueonozo mamepuana Yposenw
Ctpoenue sigpa 0C60€HUA
5.3.1 CtpoeHue aTOMHOTO sifipa. DHEPTHUSI CBSI3H. 2 MP 15, JIP9 ; JIP14
MP 8, VYAIT 7
5.3.2 CBs13b Macchl 1 3HEpruy. SnepHas sHepreTrKa. 2 MP 15, JIP9 ; JIP14
MP 8, YYIIT 7
CamocrositenbHas pabota oOyyaromuxcst SnepHas 3HepreTHKa JIP9 ; JIP14
Tema 5.4 Cooepircanue yueonozo mamepuana Yposens
PapnoaxkTuBHoE 0C60eHUA
H3JIy4YeHHe 5.4.1 PamuoakTHBHBIC H3ITyYCHHS U X BO3JICHCTBUE HA )KHUBBIC OPTaHU3MEL. 2 MP 15, JIP9 ; JIP14
MP 8, YYOIT 7
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5.4.2 DrneMeHTapHBIC YaCTHIIBI 2 1 MP 15, JIP9 ; JIP14
MP 8, YYIT 7

CamocrosTenbHas paboTa 00yJaromuxcs 2 MP 4, MP 5 JIP9 ; JIP14

IMoxroToBka cooOuieHuil Ha Temy: «IIpuMEHEHUE pauaIimy

Konrtpoabnas pa6ora Ne 4 CtpoeHue aTroMa ¥ KBaHTOBasi JU3HKa 2 1 MP 2, MP 3 JIP9 ; JIP14

BCEI'O 126
Paszgen 2 Xumus 62
Tema 2.1 BBeeHue. Coaep:xkanue yueOHOr0 MaTepuasa Ypoesens
OcCHOBHbIE MOHATHA U 0ce0eHUn
3AKOHBI XHMHUK 1. Ilpeamet xumun. OCHOBHBIE IOHATHUS XUMHUH 2 1 JIP 4, JIP 5, JIP 7,JIP | JIP 9

11,MP4, MP 3, YV ]I
P6 VYA II3, YV 116
, YY1 K2, YY]I KI1.

2. CocraB BeniecTBa. Mi3mMepeHus: B XUMUU 2 1 JIP 7,JIP 11,MP4, JIP 9
MP 3, YV P3,
YV P6 VY II3,
YYATI6, YYO K2,
YV KI.

3. OCHOBHBIE 3aKOHEI XUMUH. 2 1 JIP 4, JIP 5, JIP 7,JIP | JIP 3, JIP 9
11,MP4, MP, YV ]I
K2, VY] KI.

4. [ToHsiTHE «HOJIS» U €T0 HUCIOJB30BAHUE B XUMUU 2 1 JIP 4,JIP 5, JIP 7,JIP | JIP 3, JIP 9
11,MP4, MP 3, MP 7,
VYVIII6, VYV K2,
VYV KI.

IMpakTuyeckoe 3ausiTue 15 .PacueTHpie 33241 HA HAXOXKIEHUE 3 2 JIP 4,JIP 5, JIP 7,JIP | JIP 3, JIP 9

OTHOCHUTEJIbHOW MOJIEKYJISIPHOM MaccChl, OpeIeJIEHUE MacCOBOM JA0IU
XUMHUYECKHX 3JIEMEHTOB B CJIO)KHOM BEIIECTBE.

11,MP4, MP 3, YY]I
P6 YYITI3, YV
6, VY K2, VV]I
KI.
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CamocrosiTeIbHasI BHECAYAUTOPHasA paﬁoTa
CocTtaBuTh Ta6m/1uy «OCHOBHEIE 3aKOHBI XUMUH)»

JIP 4, VY] P6
VY, VYOI K2, VY
KI.

JIP 3, JIP 9, JIP 10

Tema 2.2 CTpoenue
BelllecTBa

Conep:xanue yueOHOIro MaTepHuaJa Ypogenw
oceoenusn
1. OCHOBHBIE CBEICHHUS O CTPOCHHUN aTOMa 2 JIP4,JIP 5, JIP7,JIP | NP9
11,MP4, MP, YV ]I
K2, YV KI.
2. Ilepuomuueckas cucreMa xuMmudeckux siaementoB .M. Menneneea. 2 JIP4,JIP5,JIP7,JIP | NP9
11,MP4, MP 3, MP 7,
YYI P3,YVY]I P6
YYOAII3, YYOAT1I6,
VYA K2, YV KI.
3. Xumuueckas CBI3b 2 JIP 4, JIP 5, JIP 7,JIP | JIP 3, JIP 9
11,MP4, MP 3, YV ]I
K2, VYV KI.
4. JlucniepcHbIE CUCTEMBI JIP 3, JIP 9, JIP 10
IIpakTuueckoe 3anaTue 16.IlpodnnsHble 1 npodeccHoHaIbHO 3HAYNMBbIC 3 JIP 4, JIP 5, JIP 7,JIP | JIP 3, JIP 9
3JIEMEHTBI COJEPIKAHUS. 11,MP4, MP 3, MP 7,
YYI P3,YVY]I P6
YYAI3, YYATI6,
YYIA K2, VYV KI.
IpakTnueckoe 3ausiTue 17. UncTble BelmecTBa U CMECH. 3 JIP 4, JIP 5, JIP 7,JIP | JIP 3, JIP 9, JIP 10
11,MP4, MP, YV ]I
K2, YV KI.
IpakTuyeckoe 3ausTue 18. O3HaKOMIIEHHE CO CBOMCTBAMHY JUCTIEPCHBIX 3 JIP4,VYVY] P6 JIP 3, JIP 9, JIP 10

CHCTEM.

VYA, YYAK2, YV
KI.
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[pakrnyeckoe 3anaTue 19. [IpurorosneHue cycrneH3un KapOoOHaTa KaJbIUs B 3 JIP 4, JIP 5, JIP 7,JIP | JIP 3, JIP 9, JIP 10
BOJIE. 11,MP4, MP 3, MP 7,
Yy P3
CamocrosiTeJibHAsI BHeaAyIUTOPHas padoTa 3 JIP4,, VY] P6, JIP 9, JIP 10
Coobmenne Ha Temy «OTkpbITHE [leprnoguueckoro 3akoHa VYA K2, YV KI.
CamocrosiTeJibHAsI BHeayIUTOPHas padoTa 3 JIP 4, JIP 5, JIP 7,JIP | JIP 9, JIP 10
CocrtaButh Tabmuiy «KoBaJlleHTHBIC CBA3M» 11,MP4, MP, VY ]I
K2, VY] KI.
Tema 2.3 Conep:xkanue yueOHOT0 MaTepuasa Ypoesens
YrueBogopoast oceoenun
Teopus XUMHYECKOT0 CTPOEHHS OpraHuYecKux coequHeHnii A.M. bytneposa. 2 JIP4, MP 7, VY P3 | JIP 3,JIP 9
, YY1 P6 VY 113,
YYAII6, YYO K2,
YYIKI.
[Ipupoga XMMHUYECKHX CBA3EH B MOJIEKYIaX OPraHMYECKUX COEIUHEHNI 2 JIP4, MP 7, VY P3 | JIP 3,JIP 9
, YY1 P6 VY 113,
YYATI6, YYO K2,
YV KI.
[IpenensHBIE YTIIEBOIOPOIBI. ATTKAHBI 2 JIP4, MP 7, YY] P3 | JIP 3, JIP 9, JIP 10
, YYJI P6 VY 113,
YVOII6, YV K2,
YV KI.
CBcoiicTBa MPUMEHEHHE U MOJIYUCHUE ANTKAHOB 2 JIP4, MP 7, VY P3 | JIP 9, JIP 10
, YV P6 VY113,
YYATII6, YYOK2,
YV KI.
IIpenensHbie yrieBogopossl. Llukinoankansl 2 JIP4, MP 7, YV P3 | JIP 9, JIP 10

, YV P6 VY]II3,
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VY6, VY K2,
VY KI.

Here)IeJ'ILHLIe YriaeBoaopoasbl. AJKeHBI

JIP 1, JIP 5, JIP 7,JIP
11,MP4, MP 3, MP 7,
VY] P3

JIP 9, JIP 10

Here)IeJ'ILHLIe YrieBoaOPOabI. AJ'IKa,HI/IeHI)I

JIP 4, MP 7, VY] P3
,YY]I P6 VY] II3,
VY116, VYV K2,
VY KI.

JIP 9, JIP 10

HenpenenpHble yrieBogopoabl. ATKHHBI

JIP 4, MP 7, YY]| P3
,YY]I P6 VY] II3,
VY116, VYV K2,
VY KI.

JIP 9, JIP 10

ApoMaTHYeCcKHe YTIeBOIOPOIbI

JIP 4, MP 7, VY] P3
,YY]I P6 VY] II3,
VY116, VYV K2,
VYIIKI.

JIP 9, JIP 10

[IpuponHBIe NCTOYHUKH YTIIEBOAOPOIOB.

JIP 4, JIP 5, JIP 7,JIP
11,MP4, MP, VYT
K2, YV KI.

JIP 9, JIP 10

Hpakruueckoe 3anaTue 20. [ToBeneHne kKadecTBEHHON peakIuy Ha
HeTpeIeTbHBIC YTICBOIOPOIBI.

JIP 1, JIP 5, JIP 7,JIP
13,MP4, MP 3, MP 7,
VY] P3

JIP 9, JIP 10

HpaKTnllecxoe 3ansTHe 21. HonyquHe alCTHUJICHa U J0Ka3aTCJIbCTBO €TI0
HENPEACTIbHBIX CBOICTB.

JIP 14, MP 7, VYT
P3, VYV P6 VY]
I3, VY II6 , YV
K2, VY KI.

JIP 9, JIP 10

IIpakTuyeckoe 3anaTue 22. [IpupoaHble HCTOYHUKH YIIIEBOAOPOIOB.

JIP 4, MP 7, VY] P3
, VY] P6 VY] I3,

JIP 9, JIP 10
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VY6, VY K2,
VY KI.

CamocrosiTeJibHAsI BHeayIUTOPHas padoTa 3 JIP 4, JIP 5, JIP 7,JIP | JIP 9, JIP 10
Coobmenne Ha Temy «[IpHpoHBIC HCTOYHHUKH YTIIEBOI0POIOB», KOHCIEKT Mo 14,MP4, MP, YV
teme «lIpenenbHbIC U HEMPEIEIbHBIC YIIICBOIOPOIBL. ) K2, VY KI.
Tema 2.4 Copep:xanue yueO0HOTr0 MaTepHuaJa Ypogenw
Kucaoponconep:xamm oceoenusn
€ OpraHuiecKkue 1. TIpencraBuTeny KUCIOPOACOACPIKAINX OPTAHUIECKIX COCIMHEHNH. 2 JIP 1, JIP 5, JIP 7,JIP | JIP 3, JIP 9
BeLECTBA. 13,MP4, MP 3, MP 7,
YV P3
2.Crno>xHbIe 3(UPHI U KUPBI. 2 JIP 1,JIP S, JIP 7,JIP | JIP 9, JIP 10
13,MP4, MP 3, MP 7,
YV P3
3.YrieBopl: TIOK03a, KpaxMall, IeJIJII0I03a. 2 JIP 14, MP 7, YV ] JIP 9, JIP 10
P3,YYI P6YVY]
I3, YYATII6 , YYI
K2, YV]I KI.
IMpakTnyeckoe 3ausTHe 23. M3yyeHne XUMHUUECKIX CBOMCTB TJIFOKO3BI. 3 JIP 4, JIP 5, JIP 7,JIP | JIP 9, JIP 10
11,MP4, MP, YY1
K2, YV]I KI.
CamocTosiTeTbHASI BHEAYTHTOPHAs padoTa 3 JIP 14, MP 7, YV ]| JIP 9, JIP 10
Joknan Ha Temy «OKUpBI Kak CI0KHBIE d(PUPBD» P3,VYVY P6YVY]
3, YYaI1i6 , Yyya
K2, VY] KI.
Tema 2.5 Copep:xanue yue0HOTro MaTepuaJia Yposens
A3oTcoaepikaniue oceoenusn
OpraHuveckue 1. AMUHBI, aMHHOKHCIIOTHI 2 JIP 4, JIP 5, JIP 7,JIP | JIP 9, JIP 10
COeMHEeHHUs].

11,MP4, MP, YV I
K2, YV KI.
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2. benku. Ctpoenue u 6uonornueckast QyHKIUs OEITKOB. 2 JP1,¥YYIA P6 VYA, | JIP9,JIP 10
YYIAK2, VY KI.
CamocrosiTeJibHAsI BHeayIUTOPHas padoTa 3 JIP1,JIP5,JIP 7,JIP | JIP 9, JIP 10
Coobmenne Ha TeMy «CTpoeHHE U QYHKIIUH OCITKOBY 13,MP4, MP 3, MP 7,
YY1 P3
Tema 2.6 ILnactmaccel | Conep:kanue yueOHOro MaTepuajia Yposens
M BOJIOKHA. 0C60€HUA
1. [Toratne o TMIacTMaccax HM XHMHUYECKUX BOJIOKHAX. . 2 JIP1, YV P6 YV, | JIP9,JIP 10
HatypasbHble, CHHTETUYECKHEC M UCKYCCTBEHHBIC BOJIOKHA. VY K2, YV KI.
Tema 2.7 Conep:xkanue yueOHOT0 MaTepuasa Ypoesens
Bopa. PacrBopsbl. 0ceéoeHusn
Kaacenpuxauus 1. Bona B mpupoje, ObITY, TEXHUKE U Ha TIPOU3BOJICTBE. 2 JIP 4, JIP 5, JIP 7,JIP | JIP 9, JIP 10
HEOPraHHYeCKUX 11.MP4. MP 3. MP 7
COeTMHEHMIA. VVII P3
2. OKcuIbl, KUCIOTHI, OCHOBAHMS, COJIU. 2 JIP 4, JIP 5, JIP 7,JIP | JIP 9, JIP 10
11,MP4, MP 3, MP 7,
YY1 P3
[pakTuyeckoe 3aHaTHE 24 . DICKTPOTUTHICCKAS THCCOIUAIIIS. 3 JIP 4, JIP 5, JIP 7,JIP | JIP 9, JIP 10
11,MP4, MP 3, MP 7,
YY1 P3
[pakruyeckoe 3anaTue 25 . [IpodmisHbe U PO ECCHOHATHHO 3HAYUMBIE 3 JIP 4, MP 8, YYJI P3 | JIP 9, JIP 10
3JIEMEHTBI COACPKaHMUSL. ,YYI P6 VY] II3,
YYAIl6,YYOK2,
YYIKI.
[pakruyeckoe 3anaTHe 26. crsiTaHne pacTBOPOB KUCIIOT. 3 JIP 4, JIP 5, JIP 7,JIP | JIP 9, JIP 10

11,MP4, MP 3, MP 7,
VYV P3
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[pakrudeckoe 3aHsaTHE 27. B3auMOJACHCTBUS ICIOUCH C BEIICCTBAMH. 3 JIP 4, JIP 5, JIP 7,JIP | JIP 9, JIP 10
11,MP4, MP, YV ]|
K2, YV KI.
Tema 25 Coaep:xkanue yueOHOr0 MaTepuasa Yposens
Mertaniabl. Hemeranbl. 0CB80CHUA
1. MeTtamibl. 2 JIP 1, JIP 5, JIP 7,JIP | JIP 10
11,MP4, MP 3, MP 7,
YV P3
3. Hemeramsr. 2 JIP 4, JIP 5, JIP 7,JIP | JIP 10
11,MP4, MP, YV ]|
K2, VY KI.
Ipakruyeckoe 3aHaTHe 28. I3yueHue peakiiny 3aMeIICHIsI MEIH KEJIC30M. 3 JIP 1, YV P6 YV, | JIP 10
VYA K2, YV KI.
IpakTuyeckoe 3anaTHe 29. M3yueHue peakiuii ooMeHa. 3 JIP1,JIP 5, JIP 7,JIP | JIP 9, JIP 10
13,MP4, MP 3, MP 7,
YV P3
CamocrosiTeJibHAsI BHEAyIUTOPHAas padoTa 3 JIP 4, JIP 5, JIP 7,JIP | JIP 9, JIP 10
Coobmenne Ha TeMy «KucnoTe», [IpesenTanms Ha TeMy «MeTauThl U CIIIaBBD» 11,MP4, MP, VY ]I
K2, VY KI.
HuddepeHnpoBaHHbIii 3a4eT 3
Pa3znen 3. buosaorus
1 2 3 5
BBenenue Cooepircanue yueonozo mamepuana Ypogenw
0C60€eHUA
1. O0BexT n3yueHust OMOIOTHH—KUBAs npuposia. [Ipu3HaKkK KUBBIX OPTaHU3MOB YYAPL, VY] P4, JIP 11, JIP 14
1 MX MHOTOOOpasue. YpoBHeBast OpraHu3aIis )KUBOW IPUPOABI U SBOFOIIHS. 2 YV P6, VY] 114,
YYIII5, VY] K2
Pa3znen 1.YueHue o kierke
Cooepircanue yueonozo mamepuana Yposenw
0c60eHUA
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Tema 1.1. 1.1.1. Knetka—anemeHTapHas ’K1Basi CUCTEMa U OCHOBHAs CTPYKTYpPHO- YV P1, YV P4, JIP 11, JIP 14
Xumnyeckas (yHKIMOHaNbHAs! €IMHKIIA BCEX )KUBBIX opraHn3MoB. KpaTkas ucropus 2 YV P6, YYII4,
OpraHM3aNMs KJIETKH | U3y4eHHUs KIETKH. YYOTIS, YV K2
1.1.2. Heopranuueckue BelecTBa KIETKU U )KUBBIX OpraHu3MoB. Opranudeckne 2 YV Pl, YV P4, JIP 11, JIP 14
BelllecTBa KIeTKU. benku, yrineBoasl, munuasl. HykiienHOBbIE KMCIIOTHI U UX POJIb YV P6, VYV 114,
B KJICTKE. YV II5, VV]I K2
Tema 1.2. Ctpoenne u | Codepicanue yuedonozo mamepuana Yposenw YYIAP1, VY] P4, JIP 11, JIP 14
(GyHKuMH KIIeTKH oceoeHu YV P6, VY] 114,
YYATIIS, YYOA K2
1.2.1. IIpokapHOTHYECKHIE U SYKAPUOTUICCKHE KICTKH. 2 YYAPL, VY] P4, JIP 11, JIP 14
YV P6, VY] 114,
YYATIS, YYAK2
1.2.2. Bupycsl kak HeKJIeTOUHAs (hopMa KU3HH U MX 3HAUCHUE. 2 YV PL, VY] P4, JIP 11, JIP 14
YV P6, VY] 114,
YYATIIS, YYA K2
1.2.3. lluromna3ma u kietogHas MmemOpana. OpraHOHIB! KICTKH. 2 VYV P1, YVY] P4, JIP 11, JIP 14
YV P6, YYII4,
YYIIIS, YV K2
Tema 1.3. O0Men Cooepircanue yueonozo mamepuana Yposenw
BellecTB U 0C60€eHUA
npeBpaiieHue 1.3.1. OOMeH BeIlIeCTB U MPEBPAIICHAE YHEPTUH B KIICTKE. 2 YYIAP1, VY] P4, JIP 11, JIP 14
JHEPIruU B KJIETKe YYI P6, VY] 114,
YYIIIS, YV K2
1.3.2. [Inactuyeckuit 1 SHEPreTUIECKUI OOMEH. YYIAPL, VY] P4, JIP 11, JIP 14
YV P6, YYAII4,
YYAIIS, YV K2
[pakrnueckoe 3ansaTue Nel. HaOmoneHwe, cpaBHEHHE KICTOK pPACTCHUH U 3 YV PL, YY]I P4, JIP 11, JIP 14
JKUBOTHBIX I10JI MUKPOCKOIIOM Ha 'OTOBBIX MUKpOIpenaparax. YV P6, YY] 114,
YYAIIS5, YV K2
KonrpoabHas padora no pazgeny 1: YueHue o Ki1eTke. 3 YV P1, YV P4, JIP 11, JIP 14
YYA P6, YV]I 114,
YYOAII5, YV K2
Pazgen 2.0pranusm. PazmHoKeHHe W HHIMBHAYAJIbHOE Pa3BUTHE OPTaHU3MOB
Tema 2.1. Cooepircanue yueonozo mamepuana Yposens
Pa3mHokeHHe 0C60€eHUA
OpPraHu3MOB 2.1.1. Opranmsm-equnoe neiaoe. MHOrooOpasme opraHu3MoB. 2 YYAPL, VY] P4, JIP 11, JIP 14

VY] P6, VY] 114,
VYJIII5, VYT K2
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2.1.2. Pa3amHOXKeHMe-BaXKHEIIIee CBOMCTBO KHUBBIX OpraHu3MoB. [TonoBoe u YYIAPL1, VY] P4, JIP 11, JIP 14
Oecmosnoe pa3MHOKeHHE. Melio3. OO0pa3oBaHUE MOJIOBBIX KIECTOK U YV P6, YY] 114,
OIUIOIOTBOPEHUE. YYOTIIS, YV K2
Tema 2.2. Cooepircanue yueonozo mamepuana Yposenw YYIAPL1, VY] P4, JIP 11, JIP 14
NuapmBuayanbHoe 0ce0eHUA YV P6, VYV 114,
pa3BUTHE OPraHU3Ma YYIAIIS, YV K2
2.2.1. OnTorene3. DMOpPHOHANBHBIN 3Tan OHTOreHe3a. OCHOBHBIC CTA U 2 YYIAP1, VY] P4, JIP 11, JIP 14
sMOpHoHaIBHOTO pa3sutus. [locTamOproHanBHOE pazBuTHe. PenpoaykTuBHOE YV P6, VY] 114,
310pPOBbE. VYIS, YV K2
[pakTuyeckoe 3anaTHe Ne2. «BrBIABICHHWE W ONMHCAHWE IPHU3HAKOB VYV P1, YVY] P4, JIP 11, JIP 14
CXOJICTBA 3apOAbILIEH YEIOBEKa U APYTUX MO3BOHOYHBIX KaK JI0Ka3aTeIbCTBO UX 3 YV P6, YV 114,
3BOJIIOLIMOHHOTO POJICTBAY YYATIIS5, VY K2
Pa3znen 3. OcHOBBI F€HETHKH H CEeJIeKIUU
Tema 3.1. OcHOBBI Cooepircanue yueonozo mamepuana Ypogenw
YUYeHHUs 0 0ceoeHUA
HACJIeICTBEHHOCTH H 3.1.1. 3axons! I'. Mennens. VYV P1, YV]I P4, JIP 11, JIP 14
H3MEHYHBOCTH 2 YV P6, YV 114,
YYITIIS, YV K2
3.1.2. XpomocomHas Teopusi T. Moprana u CICIUICHHOE HACJICIOBaHME. 2 YV Pl, YY] P4, JIP 11, JIP 14
YV P6, VY] 114,
YYITIIS, YV K2
3.1.3. I'enetnka nomaa. CrierieHHoe ¢ OJ0M HacjemoBanue. HacaeacTBeHHbIE 2 YYIP1, VY] P4, JIP 11, JIP 14
00JIe3HU YEIOBEKA, UX MPUYUHBI U POPHIAKTHKA. YYI P6, VY] 114,
YYITIIS, YY] K2
Tema 3.2 Cooepircanue yueonozo mamepuana Yposenw YYIAPL, VY] P4,
3akoHoMepHOCTH 0ce0eHUA YV P6, VY] 114,
M3MEHYUBOCTH YYATIIS, YV K2
3.2.1. HacneacTBeHHas WM TeHOTUIINYECKAss H3MECHIUBOCTD. 2 YV P1, VY] P4, JIP 11, JIP 14
YV P6, YY 114,
YVITIIS, YYI K2
3.2.2. MomndukannoHHas H3MECHIYHBOCTb. 2 YYIAP1, VY] P4, JIP 11, JIP 14
YV P6, YYII4,
YVIATIIS, YY K2
Tema 3.3 OcHOBBI Copep:xanue yue0HOTr0 MaTepHuaJia
ceJIeKIIUM pacTeHuii, 3.3.1. 'eneTuka — TeopeTHUYECKasi OCHOBA CEJIEKIIHH. 2 YV P1, VY] P4, JIP 11, JIP 14
*KMBOTHBIX H YV P6, VY] 114,
MHKPOOPraHU3MOB YYOIIS, YYA K2
3.3.2. OgomamrHMBaHNE XUBOTHBIX M BBIPAIIMBAHUE KYIbTYPHBIX PaCTEHHH— YYAPL, VY] P4, JIP 11, JIP 14

Ha4vaJIbHBIC OTallbl CCJICKIIUH.

VY] P6, VY] 14,
VYJIII5, VYT K2
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3.3.3. Yuenue H.J. BaBuiioBa o 1ieHTpax MHOTO0OOpa3usl U MPOUCXOKICHHS YYIAPL1, VY] P4, JIP 11, JIP 14
KYJIBTYPHBIX pacTeHuid. OCHOBHBIC METOJIbI CEJICKIIMU: TMOPUAN3ALNS U YV P6, YYII4,
UCKYCCTBEHHBIN 0TOOp. YYOTIIS, YV K2
IpakTHyeckoe 3ansitue Ne 3. BrisiBiIeHHEe MyTareHOB B OKpY)KaloIIeH cpene U YV Pl, YV P4, JIP 11, JIP 14
KOCBEHHAs OLIEHKA BO3MOKHOTO UX BIIMSHUS HA OPTaHU3M. 3 YV P6, YY] 114,
YYIAIIS, YV K2
[pakruyeckoe3ansaTueNed. PerieHre TeHETHYCCKHX 3a/1a4. 3 YYIAP1, VY] P4, JIP 11, JIP 14
YV P6, VY] 114,
YYOIIS, YYA K2
[pakTuyeckoe3anaTueNeS. AHanm3 HeHOTHNHIECKON H3MEHIYMBOCTH. 3 VYV P1, YVY] P4, JIP 11, JIP 14
YV P6, VY] 114,
YYOII5, VYA K2
KonrpoabHas padora no pazaenay 3: PasMHo:KeHHe ¥ HHAMBHAYaJIbHOE 3 YV PL, VY] P4, JIP 11, JIP 14
pasBUTHE OPIAaHU3MOB. YV P6, VY] 114,
YYOII5, VYA K2
Pa3znen 4. DBOJIIOIIMOHHOE YUeHHE
Tema 4.1 Ucropus Cooepircanue yuedonozo mamepuana Ypogenw
pa3BuTus 0cgoeHus
IBOJIONMOHHBIX el | 4.2.1. YCIoKHEHUE )KUBBIX OPTAaHU3MOB B IPOIIECCE IBOIOIMHA. MHOr000pasue YYIAP1, VY] P4, JIP 11, JIP 14
JKUBOTO MHpa Ha 3eMJIe U COBPEMEHHAsl €ro OpraHu3aIysl. 2 YV P6, VY] 114,
YYIIIS, YV K2
4.2.2. 3nauenue pabor K. Jlunues, JK. b. Jlamapka B pa3BUTHH 3BOJTFOIIMOHHBIX YYIAPL, VY] P4, JIP 11, JIP 14
ujel B OHOJIOTHH. 2 YV P6, YY 114,
YYIIIS, YV K2
4.2.3. Opomronmonnoe yuenue Y. Jlapeuna. 2 YYIAPL, VY] P4, JIP 11, JIP 14
YV P6, YYAII4,
YVIOIIS, YY K2
Tema 4.2 Cooepircanue yueonozo mamepuana Yposenw VYV P1, YV P4,
Muxkpo3Bosaonus u oceoeHusn YV P6, YY] 114,
MAaKpO3BOJIOLUS YYATIIS, YV K2
4.3.2. ABwKyliue cuibl 3BoI0UUNA. CHHTETHYECKas TEOPHUS IBOJIIOLIUU. 2 YV P1, VY] P4, JIP 11, JIP 14
YV P6, YYII4,
YYIAII5, YV K2
4.3.4. MaxkposBosmtonus. JlokazarenbcTBa 3BONIOIHH. 2 YV P1, VY] P4, JIP 11, JIP 14
YV P6, VY] 114,
YYOIIS, YYA K2
MMpakruuyeckoe 3ausiTue Ne 5. [Ipucrnoco6neHrne OpraHu3MoB K pa3HbIM Cpeaam YYA PL, YV]I P4, JIP 11, JIP 14
0OUTaHHMS. 3 YV P6, VY] 114,

VYJIII5, VYT K2
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IIpakTuyeckoe 3ansitue Ne6. AHanu3 v OIICHKA Pa3IMYHBIX TUIIOTE3 YYIAPL1, VY] P4, JIP 11, JIP 14
MIPOUCXOKACHUS KU3HU. 3 YV P6, YY] 114,
YYOTIIS, YV K2
KonTpoabHasi padota mo pazaeiy 4: JBOJHOINMOHHOE YIEHHE. 3 YYIAPL1, VY] P4, JIP 11, JIP 14
YV P6, YY] 114,
YYAIIS, YYI K2
Paznen 5. IlponcxokaeHne 1 HaYaJbHbIE YTANBI PA3BUTHS KU3HU Ha 3emJie
Tema 4.1. Cooepircanue yueonozo mamepuana Yposenw YYIAP1, VY] P4,
IIpoucxosxaenue u oceoeHus YY1 P6, VY] 114,
pa3BUTHE KM3HM HA YYJIIS5, VYV K2
3emare. 4.1.1. TumoTe3sl MPOUCXOKICHUS KI3HH. 2 VYV P1, YV]I P4, JIP 11, JIP 14
YV P6, VY] 114,
YYOII5, VYA K2
4.1.2. 3ydyeHne OCHOBHBIX 3aKOHOMEPHOCTEW BOZHUKHOBEHUS, Pa3BUTHUS U VYV P1, YV]I P4, JIP 11, JIP 14
CYILIECTBOBAHUS KU3HU Ha 3eMIIE. 2 YV P6, YV 114,
YYOII5, VYA K2
Pasnen 6. IIpoucxokaeHne YeJ0BeKa
Tema 6.1. Cooepircanue yuedonozo mamepuana Ypogenw YV PL, VY] P4,
AHTpoOMnorenes oceoeHusA YV P6, VY] 114,
YYITIIS, YV K2
6.1.1. DBomronus npumaToB. COBPEMEHHBIC TUIIOTE3bI O MPOUCXOKICHUN 2 YYIAP1, VY] P4, JIP 11, JIP 14
YeJIoBeKa. YYI P6, VY] 114,
YYOTIS, YY] K2
6.1.2. JToka3zarenbCTBa POJCTBA YEIOBEKA C MICKOMUTAIOIUMHE KHUBOTHBIMH. 2 YV P1, VY] P4, JIP 11, JIP 14
DTanbl HBOJIIOINH YEJIOBEKA. YYI P6, VY] 114,
YYATIIS, YYI K2
Tema 6.2. Cooepircanue yueonozo mamepuana Yposenw YYIAPL1, VY] P4,
YesoBeueckue oceoeHusn YV P6, YY] 114,
pacsbl YVITIIS, YYI K2
6.2.1. PoxcTBO M €IMHCTBO POUCXOXKICHISI YSIOBEUESCKHX Pac. 2 YV P1, VY] P4, JIP 11, JIP 14
YV P6, YY 114,
YVITIIS, YYI K2
Pazngen 7. OCHOBBI 3K0JOTHHA
Tema 7.1. Oxonorusi u | Codepicanue yuedonozo mamepuana Yposens
JKO0JIOTHYECKHUe 0cgoeHuUsn
CHUCTEMBI 7.1.1. DKojorMsi—HayKa O B3aMMOOTHOIICHHUAX OPraHU3MOB MEXK1y CO00H 1 YV P1, YV P4, JIP 11, JIP 14
OKpYXarolIel cpenoit. Dxosorndeckre GakTopbl, UX 3HAYCHHUE B KU3HU 2 YV P6, VY] 114,

OpPTaHNU3MOB.

YYATIIS, YYO K2
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7.1.2. MeXBUIOBBIC B3aUMOOTHOIIICHUS B SKOCHCTEME: KOHKYPEHIIUS, CHMOHO3, YV P1, VY] P4, JIP 11, JIP 14
XUIIHUYECTBO, APaA3UTU3M. 2 1 YV P6, VY] 114,
YYIIIS, YV K2
7.1.3. UckyccTBeHHBIE cOO0IIECTBa. ATPOIKOCHCTEMBI U YPOOIKOCUCTEMBI. 2 YYAPL, VY] P4, JIP 11, JIP 14
1 YV P6, YYII4,
YYIAIIS, YV K2
Pa3nen 8 Buocdepa u yesoBek
Tema 8.1. Buocdepa u | Codepocanue yuedonozo mamepuana Yposenw YYIAPL1, VY] P4,
YeJl0BeK 0ceoeHuUA 7 YV P6, VY] 114,
YYATIIS, YYA K2
8.1.1. Yuenue B.U. Bepnanckoro o 6uocdepe. 2 YYIPL, VY] P4, JIP 11, JIP 14
1 YV P6, VY] 114,
YYATIS, YYAK2
8.1.2. Pois xuBBIX Opranm3MoB B Onocgepe. buomacca. 2 YYIPL, VY] P4, JIP 11, JIP 14
1 YV P6, VY] 114,
YYATIS, YYAK2
8.1.3. KpyroBopot BakxHEHIINX OMOTCHHBIX JIEMEHTOB(HA MIpUMEpE YrIIepoaa, YYOPL, VY] P4, JIP 11, JIP 14
a3orta ¥ 1p.) B Omocdepe. Mzmenerus B 6buocdepe. 2 1 YV P6, VY] 114,
YYIIIS, YV K2
8.1.4. [locnencTBys ACATEIBHOCTH YEJIOBEKa B OKPYXKAOIIEH cpere. 2 YYIAP1, VY] P4, JIP 11, JIP 14
1 YV P6, VY114,
YYIIIS, YV K2
8.1.5. Bo3zaeiicTBrE MPOU3BOICTBCHHOM NCSITEIBHOCTH B 00JIACTH CBOCH Oymyteit YYIAPL, VY] P4, JIP 11, JIP 14
mpodeccur Ha OKPYKAIOMIYIO CPEay. 1 YYI P6, VY] 114,
YYIIIS, YV K2
IpakTuyeckoe 3ansitue Ne7. CpaBHUTENBHOE ONMUCAHUE OJTHON U3 YYIAPL, VY] P4, JIP 11, JIP 14
€CTECTBEHHBIX IPUPOIHBIX CUCTEM U KaKOW-HHOYh arpOCHCTEMBI. 3 1 YV P6, YYAII4,
YYAIIS, YV K2
KontpoabHnasi padora nmo pazaeny 4: OCHOBBI IKOJIOTHHA 3 1 JIP 11, JIP 14
Pasnen 9. buonuka
Tema 9.1. Cooepircanue yueonozo mamepuana Yposenw 1
JucnepcHble oceoenusn
CHCTEMBbI 9.1.1. buoHnka Kak 0JTHO M3 HaNpaBJIEHUH OMOJIOTUU U KMOEPHETHKH, JIP 11, JIP 14
. YV P1, YV P4,
paccMmarpuBatolee 0coOeHHOCTH MOP(HO(HU3NOIOTHUECKON OpraHU3aluy KHUBBIX 1 VYILP6, VY1 T4
OpPraHU3MOB U MX UCIIOJIb30BAHHE JUIS CO3JaHUs COBEPUIEHHBIX TEXHHYECKUX 2 VYT 5’ VY K2,
CHCTEM M YCTPOMCTB 110 aHAJIOTUH C )KUBBIMH CHCTEMaMH. ’
Jn¢depenunpoBanublii 3auer 3 1
BCEI'O 60
Hroro 3 —ii pa3nen 60 ua.
JAudpepeHnnpoBaHHbIil 3aueT 6
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3. YCJIOBHUS PEAJIN3ALINU ITPOI'PAMMBI
3.1. Mamepuanvno-mexuuueckoe obecneuenue

Peanuzamus nmporpammel yueonon auctuiuinabl JIYI1.01.03. OcHOBBI €CTECTBEHHBIX HAayK TpeOyeT
HaJm4yue yuyeOHOro kabnHeTa o01menpoeccnoHaIbHBIX JUCIUIUINH.

O6opynoBanue yaeOHOro kKabuHeTa U paboynx MecT KabuHera:
- IOCAIOYHBIC MECTA 110 KOJIUYIECTBY 00YUAIOIIUXCS;
- pabouee MeCTo MperoIaBaTels;

- IocKa y4eOHas,

- mkadbI 71 XpaHSHHsI pa3aTOYHOro JUIAKTHUECKOTO MaTepualia u Jip.;
- IEPCOHABHBINA KOMIIBIOTED;

- IHTEPAKTUBHAS JIOCKA;

- MyJIbTUMEIUITHOE 000pyI0BaHUE.

TexHuuyeckue cpeacTBa 00ydeHHUs:

-HoyTOYK HP (1 nepcoHanbHbIi KOMIBIOTED);
-MaHuMynaTop tuna meiib GeniusNetScroll;
- OTHETYIIUTENb YTICKUCIOTHBIMH,

- IPUHTEP;

- KOJIOHKH;

3.2. Hugpopmayuonnoe ovecneuenue 00yuenusn
OcHoenble uCMOUHUKU (ReuamHble U30AHUA):

1. Tabpuensn O.C., OctpoymoB W.I". Xumus 11 npodeccuit ¥ crieruaabHOCTeH TEXHUYECKOT0
npoduis: ydeOHUK JUIs CTYA. yUpekaeHul cpea. mpod. oopazoBanus. — M., 2018.

2. T'abpuensn O.C., OctpoymoB W.I'., Octpoymosa E.E. u np. Xumus ans npodeccuii u
CIEINAIbHOCTEH €CTECTBEHHO-HAYYHOTO MPO(UIIs: yUeOHUK AJIS CTY. YUpPEXKIAECHUN Cpe.
npod. obpazosanus. — M., 2018.

3. bemses /1. K., Iemvmun I''M., Ky3unenioa JI.H. u np. Buonorus (6a3oBerii yposens). 10 kiacc.
—M., 2018.

4. KoncrantunoB B.M., Ps3anoB A.T'., ®aneesa E.O. buonorus s npodeccuit u
CrHelManbHOCTEN TEXHUUECKOTO M €CTECTBEHHO-HAay4YHOro npoduieit. — M., 2017.

5. Jmutpuena B. ®@. ®usuka ans npodeccuil v crenuanbHOCTEN TEXHUYECKOTo Tpodus:
y4eOHUK Juisg 00pa30BaTeNbHBIX YUpeKACHUH cpea. mpod. oOpasoBanus. — M., 2017.

6. HmurpueBa B. ®. dusnka st npodeccuii ¥ CrienuaaIbHOCTeH TEXHUIECKOTO MPOGUIIS.
COopHuK 3a1a4: yued. mocoOue Juist 00pa3oBaTENbHbIX YUPEXKICHUN cpell. Mpod. 0Opa3oBaHus.
- M.,2017.

(21exmponnsvie uzoanus):

1. www.sbio.info (Bcs 6uonorus. CoBpeMeHnHasi OMoyorusi, CraTbi, HOBOCTH, OMOINOTEKA).
2. http://www.fcior.edu.ru/( ®enepanbHbiii IEHTP HHPOPMAITMOHHO - 00pa30BATEIBHBIX

pecypcoB
3. .http://www.it-n.ru/ ceTp TBOpUECKHUX yuUTEICH

JlonoIHUTeIbHbIEe UCTOYHUKH (MeYaTHbIE U31aHUA)


http://www.fcior.edu.ru/
http://www.it-n.ru/

1. benses [.K., e .M., PyBumckuit A.O. O6mas 6uonorus. — M., 2017.
2. Camoiinenxo I1. 1., pusuka 11t mpodeccuii ¥ crienuaabHOCTeH COLMaNbHO SKOHOMUYECKOTO
npouIst: Y4eOHUK JUTS CTY. YUpEeKIeHHu cpel. mpod. obpa3zoBanus. — M., 2012,
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4. XAPAKTEPUCTUKA OCHOBHBIX BUJOB JEATEJIBHOCTU OBYYAIOHIUXCS

Conep:xanue o0yueHus (pa3aesbl
NMPOrpaMMBbI)

XapaKTepuCcTHKA OCHOBHBIX BHIOB AeSITEJIbHOCTH
o0yyammuxcs (Ha ypoBHe y4eOHBIX el CTBHIi-
NpeJIMETHBIX)

(DOI)MLI U METOAbI
OICHKH

Paszgen 1. ®uzuka

HepequL 3HaHHﬁ, OCBauBacMBbIX B
paMKax JUCHMIITIMHBL:

-CMBICII TOHATHI: PpHU3UIECKOe
SIBJICHUE, TUTIOTE3a, 3aKOH, TEOPHS,
BEIIECTBO, B3aMMO/ICHCTRHE,
3JIEKTPOMArHUTHOE I0JIe, BOJIHA,
(OoTOH, aTOM, aTOMHOE SIIPO,
HOHHU3HUPYIOIINE U3TyUCHHUS;
-CMBICIT (PU3HIECKUX

BEJINYNH:

CKOPOCTb, YCKOPEHHE,

Macca, Cuiia, IMITYJIbC,
paboTa, MexaHUYeCKast
SHEPTHs, BHYTPECHHSISI

SHEprHsi, abCONIOTHAS
TEMIIepaTypa, CpeaHss
KUHETUYECKAast SHEPTHs

YaCTHI] BELICCTBA,

KOJIMYECTBO TEIUIOTHI,
3JIeMEHTapHbII
ANEKTPUUCSCKUH 3apsif;

-CMBICTT (PU3HUYECKUX 3aKOHOB
KJIaCCUYECKON MEXaHUKH,
BCEMUPHOT'O TATOTCHUA,
COXpaHCHHUA DOHEPrun, UMITyJibCa
1 2JIEKTPUYECKOT0 3apsia,
TEPMOJUHAMUKU,
AJIEKTPOMArHUTHON WHIYKIINH,
doroaddekra;

-BKJIQJI POCCHUCKUX U
3apyOeKHBIX YUCHBIX,
OKa3aBIINX HAHOOJIbIIIee
BJIMSIHHE Ha Pa3BUTHE

buzuKy.

MMeEeT MPEICTABICHUE O POJIU U MecTe (DH3UKH B
COBPEMEHHOM Hay4YHOH KapTHHE MUDA;

-MOHUMaeT (PU3NYECKYIO CYIIHOCTh HAaOIII01aeMbIX BO
Bcenennoii siBiIeHUH, poib GU3UKH B HOPMHPOBAHUT
Kpyro3opa 1 (yHKIIHOHAIbHONW TPaMOTHOCTH YeNIOBEKa IS
pelleHns MPaKTHYEeCKHX 3a/1a4;

-BJIaJIe€T OCHOBOIOJIATAIOMINMH (PU3MUECKUMH MOHATHAMH,
3aKOHOMEPHOCTSIMH,

3aKOHAMH U TEOPUSIMU;

-YBEPEHHO UCIIOJIB3YeT (PU3NUECKYI0 TEPMUHOJIOTHIO 1
CUMBOJIHKY;

- BJIa/ICHHE OCHOBHBIMH METOJIJaMH HAYYHOTO MO3HAHMUA,
UCTIOJNIb3YEMBIMHU B (DU3HKE:

HaOJII0ZICHUEM, OTMCAaHUEM, U3MEPEHHEM, SKCIIEPHMEHTOM.

Texyluii KOHTPOJIb:
CaMOKOHTPOJIb, YCTHBII
onpoc, GU3HYeCKuii
JUKTAHT, TECTUPOBAHUE,
SKCIEpPTHAs OLICHKA
3aloJIHEHUA TaOIHII.

IIpomexxyTouHbII
KOHTPOJIb:
JuddepennnpoBaHHbIi
3a4eT

Ilepeuenb ymeHuil, ocBauBaeMbIX B
paMKax IUCLUMIUIMHBL

-OIKCHIBATh U OOBSICHATH
(u3ndecKue sIBICHUS U CBOHCTBA
ra3oB, )KUAKOCTEH U TBEPBIX TET,
AIEKTPOMArHUTHYIO HHIYKIIUIO,
pacrpocTpaHeHHe
AJIEKTPOMArHUTHEIX BOJIH;
BOJIHOBBIC CBOMCTBA CBETA,
M3ITyYeHHUE U TOTJIONIEHUE CBETa
aToMoM; hoTodPdeKT;

-OTJIMYaTh TUIIOTE3bl OT HAYYHBIX
TEOpUI;

-yMeeT 00pabaThiBaTh Pe3yabTaThl H3MEPEHHUH,
00HapyXUBaTh 3aBUCUMOCTb MEXYy (PHU3MIECKUMH
BEJINYNHAMH, OOBSCHATH MOJyUSHHBIE PE3YJIbTATHI U A€TaTh
BBIBOJIBI;

-yMEeT ONpeeNsaTh XapakTep pU3NIEeCKOro Ipolecca 1o
rpaduky, Tabaume, popmyie;

- YMEET C MOMOIIbI0 (hOpMYIT peraTs GU3NIECKUe 3a1aUH;
- yMEeT NPUMEHSTH NOIyYeHHbIE 3HAHUS 111 OOBSICHEHUS
YCIIOBHH POTEKaHUS (PU3MUECKUX SBICHUI B IPUPOE,
npodeccHOHANBHOM chepe U U MPUHATHS IPAKTUIECKUX
pelieHni B MOBCEIHEBHON KU3HM;

-yMeeT OTCTanBaTh COOCTBEHHYIO MO3HIINIO TI0 OTHOIICHHIO
K (hu3ndeckoit mHpopMaHH, TOTydaeMOi U3 pa3HBIX
HUCTOYHHUKOB.

- BJIa/IC€T HaBbIKAMH UCIIOJIb30BaHUSI TOTOBBIX
KOMIMBIOTEPHBIX NPOrpaMM IpH PEeIISHUH 3a1ay;

Texkylmui KOHTPOJIb:
CaMOKOHTPOIJIb,
caMmocCTosATeNbHast paboTa,
TECTUPOBAHUE,
JKCIIEpPTHAas OLEHKA
3aIoTHeHHS Ta0JIHII,
JKCIIEPTHAsl OLEHKA
BBIIIOJIHEHUS
MPaKTUYECKUX 3aHATUN

Nel-54

IIpomesKkyTOUYHBIH
KOHTPOJb!
JduddepernrpoBaHHbIi
3ayer
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-J1€J1aTh BBIBOJAbI HA OCHOBEC
OKCIICPUMCHTAJIbHBIX JaHHBIX;

-[IPUBOJUTH IIPHUMEPBI,
MOKa3bIBAIOIINE, YTO: HAOIIOACHHS
U 9KCIEPUMEHT SIBJISIOTCS OCHOBOU
JUISl BBIBHDKEHHS THIIOTE3 U TEOPHH,
MO3BOJISIOT IPOBEPUTH HCTHHHOCTh
TEOPETUYECKUX BHIBOJIOB;
¢u3mgeckas Teopus 1aeT
BO3MOXHOCTB OOBSICHATb U3BECTHBIC
SIBJICHUS IPUPOJIBI U HAYYHbIE
(baKThl, IpeCcKa3bIBaTh eIl
HEHM3BECTHBIE SIBJICHUS;

-IPUBOAUTD MIPUMEPHI
MIPaKTUYECKOTO UCTIOIb30BAHUS
(U3NYECKUX 3HAHUIT:3aKOHOB
MEXaHHUKH, TEPMOJIUHAMUKHU U
9JEKTPOAUHAMUKH B SHEPTETHKE;
Pa3IMIHBIX BUIOB
ANEKTPOMATrHUTHBIX M3ITYUYCHUH IS
Pa3BUTHSI paguo U
TEJIEKOMMYHUKAIMHA, KBAHTOBOM
(U3MKN B CO3MaHUU SIICPHOM
SHEPTETHKH, JIA3€POB,;

-BOCIIPUHUMATD U HA OCHOBE
MOTYYEHHbIX 3HAHUHN
CaMOCTOSATENIEHO
OIICHUBATHHH(OPMAITHIO,
COJIEPIKAIIYIOCS B COOOIICHUSX
CMMU, UnTepHeTe, HAy4HO-
MIOITYJISIPHBIX CTATHIX.

-IIPUMCHSATDH ITOJYYCHHBIC 3HAHU
JJIs peIICHUA (1)I/ISI/I‘I€CKI/IX 3aaa4;

-OIpe/ICIIATE XapakTep GU3HIECKOro
mporiecca 1o rpaduky, Tadbmuie,
opmyue;

-M3MePSATH psiJl puznUecKux
BEJIMYHH, IPEACTaBISIL Pe3yIbTaThI
U3MEpPEHUH C y4eTOM UX
HOTPEIHOCTEH;

-HCII0JIb30BATh MPUOOPETEHHbBIE
3HAHUS ¥ YMEHUSI B IPAKTHYCCKOM
JeATEeIBHOCTH U MOBCETHEBHOM
KU3HHU:

-1 o0ecIieueHust 6e30MacHOCTH
KHU3HE/IEATEIBHOCTH B IIPOIEcCe
HCTIOJIb30BaHUS TPAHCIIOPTHBIX
CpeNCTB, OBITOBBIX
AJIEKTPOTPHUOOPOB, CPEICTB PAINO H
TEIIEKOMMYHHKAI[MOHHOM CBS3H;

-OlLIEHKH BIUSTHUS HA OPTaHU3M
YeJI0OBeKa U APYTrue OPraHu3MbI
3arpsi3HEHUS OKPYKaIOILEN Cpelibl;

-palMOHAJILHOT'O
MIpUPOA0IOJIb30BaHUS

- BJIaJICET METOJMKONW CaMOCTOSTEILHON pabOThI HAT
COBEPIIICHCTBOBAHUEM YMCHWUIA;

- OCYILECTBJISIET CAMOOLIEHKY, CAMOKOHTPOJIb Yepe3
Ha0Ir0cHUE 32 COOCTBEHHOM NesATEILHOCTHIO;

-yMeeT OCO3HAHHO CTABUTh LICJIA OBJIAJICHUS Pa3InIHBIMU
acreKTaMu Mpo(ecCHOHALHON AEATEIILHOCTH

Pazgen 2. Xumus
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Baenenmue. OCHOBHBIC TTOHATHUS U
3aKOHbI XUMHNH

CpaBHHMBaTh, HAONIOAATh, HAXOOUTh OOIIHE YEepTHl U
pa3iuyms, BBIICIATh CYHICCTBEHHBIC (3HAYUMEBIC) YCPTHI
XUMHYECKHX CHCTEM, MPUMCHSTh MOJTYYCHHBIC 3HAHHS IS
00BSICHEHUS HAOII0JAEMBIX ITPOIIECCOB U SIBIICHUIA;

Tect
IIpakTryeckas padora

O6IlIaﬂ 1 HECOpTaHUYCCKasl XUMUs

OCHOBHBIC 3aKOHBI XHMHUH, OOIIETEOPETUYECKHE OCHOBBI
CTPOEHUSI HEOPTaHNMUECKUX M OPTaHHUUECKUX COEIUHEHUH U
OCHOBHBIE NTOHATHUSA 0 MEXaHU3MaX XUMHUYECKUX peakIuii;
BKJIaJ] BEIHMKHAX YYECHBIX B (OPMHUPOBAHHE COBPEMEHHOU
€CTECTBEHHOHAYYHOH KapTHHBI MHUpA.

HpaKTI/I‘-IeCKOC 3aHATUC

CrpoeHne BemecTBa

paccunThIBaTh BAXKHEHIINE XapaKTEPUCTUKH XHMHYCCKHX
cucreM (KoHIeHTpanuioo, pH, CKOpPOCTh XHUMHYECKOH
pEaKIiy, CMEICHNE XMMUIECKOTO PAaBHOBECHS U [IP.);
penaTte NMpakTHYECKHE 3aJadd, ONMHMPasCh HA IIOIyYCHHBIC
3HaHUA W TPUMCHATh WX TpPH HU3YYCHHH CIEHUAIBHBIX
JIUCIUILIHH.

[IpakTuueckoe 3anatue
CamocrosrenbHas paboTa

Bopna. PactBopsl. Kiaccuduxanus
HEOpPraHM4YeCKUX COETUHEHUII.

0COOCHHOCTH IMPOSBIICHUS TCOPSTHICCKUX 3aKOHOMEPHOCTEH
B PacTBOpax M OMOJOTHICCKUX CUCTEMAX;

WCIOJIb30BaTh 3HAHUE CBOMCTB BEIIECTB U MX PAacCTBOPOB B
npo¢heCCUOHATBHOM eI TEIBHOCTH.

Tecr;

Meramnnsl. HemeTamibl.

COCTaBIISITh YPABHEHUS PA3IMYHBIX TUIIOB XUMUYECKUX
peakuuit;

paccUMTHIBaTh BAYKHEHININE XapaKTEPUCTHUKH XUMHICCKIIX
cUCTeM (KOHIICHTpanuio, pH, CKOpOCTh XUMUYECKOM
peaKIyy, CMENIeHHe XUMHIECKOT0 PaBHOBECHS H JIp.)

[IpaxkTryeckoe 3aHATHE
IIpoBepounas pabora;
TecTupoBaHue;

VYrneBogopoabt

paccUUTHIBATh BaXKHEHININE XapAKTEPUCTUKU XUMHIECKHX
cucteM (KOHIEHTpanuio, pH, ckopocTs XUMHYECKOH
peaKIiy, CMEICHNE XMMUIECKOTO PaBHOBECHS U Ip.)
CpaBHHMBaTh, HAOOAATh, HAXOAUTH OOIUE YEPTHI U
pa3nuuus, BBIACIATH CYIIECTBEHHBIE (3HAYNMBIE) YEPTHI
XMMUYECKHUX CUCTEM, IPUMEHATH ITOJIyUYeHHbIC 3HAHUS IS
00bsCHEHUsI HAaOII0JAeMBIX IPOLIECCOB U SIBJICHUI.

Tect
[IpakTraeckas padora

Kucnopoacoaepxaiue
OpraHUYecKUe BEIIeCTBa.

pemaTh MpaKTUIeCKHe 3a7a4H, ONUPAACh Ha MOJTyYCHHBIE
3HAHUSA U IPUMEHSATh UX [IPU U3YYCHUH CIIELUATBHBIX
JUCHIUIUINH;

paccunTHIBATh BAKHEHIINE XapAKTCPUCTUKN XUMHUUCCKUX
cucreM (KOHIEHTpanuto, pH, ckopocTs XUMHYECKOH
peaKIiy, CMEICHNE XMMUYECKOT0 PaBHOBECHSI U JIp.)

Tect
[IpaxkTryeckas pabora

A30T00z[ep>1<amne OpraHu4eCKue
COCOAVHCHUA.

paccunTHIBaTh BAXKHEHIIINE XapAKTEPUCTUKN XUMHUUECKUX
cucreM (KOHIEHTpanuto, pH, ckopocTs XUMHYECKOH
PeaKIiy, CMEICHNE XMMUIECKOTO PaBHOBECHS U JIp.)
pemaTh NpakTHYECKHE 3a/1a4H, ONUPAsCh HA TOTyYSHHBIC
3HaHUS ¥ MPUMEHSTh UX TIPH U3yYCHUH CIeIUaIbHBIX
JIUCIIHIUIHH.

Tect
[IpakTrdeckas padora

IImacTmacchl M BOJIOKHA.

HCIIOJIb30BaTh METO/Ibl XUMHUYECKOH HACHTH(DUKAIINN
BEIIIECTB B OBITOBOM M PO(ECCUOHATBHOM NESITEIBHOCTH;
BBIOMpATh HAMMEHEE YKOJIOTHUECKU BPEIHBIE CITOCOOBI
JIeATEJIbHOCTH B KOHKPETHOW CUTYallUU.

Tect
IIpaxkTryeckas pabora

Paszgen 3. buoJsorus

Beenenne. OOBEKTHI H3YUECHUS
OMOJIOTHH — KHMBas IPUPOAA

OmnpenensiTb poiib OHOJIOTHH B POPMUPOBAHUN
COBPEMEHHOHN €CTECTBEHHO-HAYYHOH KapTHHBI MUPa U
NPaKTUYECKON JIeITENBHOCTH JIFOJICH.

Pabora ¢ TexcTom
OpoHTANIBHBIN 0IpoC

Xumuaeckast OopraHuzanus KJICTKU

NAY G MMpOBOAUTH CPABHCHUC XUMHUYICCKOM OpraHuzanuu
SKHUBBIX U HEXKHBBLIX OOBEKTOB.

HOHy‘lI/ITL MpeACTaBJICHUS O POJIM OPTaHUYCCKUX

1 HCOPTaHUYCCKHUX BCUICCTB B KJICTKC

PaGota ¢ TekcToMm

Crpoenue ¥ GYHKIUN KICTKH

W3y4nTh CTPOEHHUSI KJIETOK DYKAPHUOT, CTPOCHHS U
MHOFOO6paSI/IH KIJICTOK paCTeHI/Iﬁ U JXUBOTHBIX C ITIOMOIIIBIO
MMKpONpenapaTos.

PaGota ¢ TekcToMm

OOMeH BeIeCTB U IpEeBpaIIeHNe
SHEPTHHU B KIIETKE

W3y4uTh cTpOEHUS KIETOK 3yKapUOT, CTPOCHUS U
MHOT000pa3us KJIETOK PAaCTEHUH M KMBOTHBIX C IIOMOIIBIO

[IpakTrueckas pabora
Nel.
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MMKpONpenapaTos.

Pasmuoxenune OpraHu3sMoB

OBJ'IaI[eTb 3HaHUSIMHA O PA3MHOKCHHUHU KaK O Ba)KHEHIIIEM
CBOICTBE JKMBEIX OpraHMu3MoB.

YMeTh caMOCTOSATENIPHO HAaXOUTh OTINYUS MUTO3a OT
Meﬁo3a, OIpPCACiAd SBOJIONUOHHYIO POJIb 3TUX BUI0B
JCICHUA KIICTKH

Pa6ora ¢ Tekcrom

CaMocTosTeNnbHas pa60Ta

00yJaromuxcs Haj
pedeparom

WHauBryaisHOE pa3BUTHE
OpraHusma

O3HaKOMHTBCS C OCHOBHBIMH CTaJIMsIMU OHTOT€HE3a Ha
NpUMepe Pa3BUTHS IIO3BOHOYHBIX KHBOTHBIX.

YMeTh XapaKkTepru30BaTh CTaJUH HOCTIMOPHOHAIBHOTO
pa3BUTHS Ha puMepe denoBeka. O3HaKOMIICHHE C
MPUYUHAMH HapyIIEHUH B pa3BUTHH OPTaHU3MOB.
Pa3sunBaTb ymeHMA NpaBuabHO GopmMmUpoBaThL
[oKasaTesibHyto 6a3y 9BO/IIOLMOHHOIO Pa3BUTUA }KUBOTHOTO
MUpa

Ipaktrueckas padbora
No2.

OCHOBBI yueHHs 0
HACJIEJCTBEHHOCTH U H3MEHUYNBOCTH

YMeTh N0ib30BaThCsl TEHETUUECKON TEPMUHOIOTUEN U
CHUMBOJIMKOM.

PaGora Texcrom

3aKOHOMepHOCTI/I HU3MCHYNUBOCTHU

YMeTh N0Ab30BaThCsl TEHETUUECKON TEPMUHOIOTUEN U
CHUMBOJIMKOM.

PaGota ¢ TekcTom

OCHOBBI CeNeKIUU pacTeHul,
KUBOTHBIX U MUKPOOPTaHU3MOB

ITomy4yuTs npeacTaBlIeHUs O TEHETHKE KaK O TECOPETUYECKOI
OCHOBE CENEKIIUH.

Pa3BuBaTh MeTampeqMeTHBIE YMEHHS B TIPOIIECCe
HaXO’KICHUS Ha KapTe IEHTPOB MHOT000pas3us U
MIPOMCXOXKICHUS KYIbTYPHBIX PACTCHHUI U JTOMAITHUX
JKUBOTHBIX,

oTkpbIThIX H. . BaBuoBbIM.

W3yanTh MeTOIB THOPUAN3ALINN B UCKYCCTBEHHOTO OTOOpA.
YMeTh pa3buparbes B STHUYECKUX aCMEeKTaX HEKOTOPBIX
JIOCTHKEHUH B OMOTEXHOJIOTHHU: KIIOHUPOBAHUH )KUBOTHBIX
pobaeMax KIOHUPOBAaHUS YellOBeKa.

O3HaKOMUTLCA C OCHOBHbLIMW JOCTUKEHUAMU COBPEMEHHOWN
CeneKuMmn KyNbTYPHbIX PACTEHUI, JOMALLHUX }KUBOTHbBIX U
MMKPOOPraHM3moB

IIpakTuueckoe 3anaTue
Ne3.

[IpakTrdeckoe 3aHATHE
N4,

[IpakTrdeckoe 3aHATHE
Nes.

Kontponsnas pabdora

HcTopus pa3BUTHS 3BONIOIUOHHBIX
uaeun

N3yunts Hacnenus YeIoBedecTBa HA IPUMEPE 3HAKOMCTBA C
UCTOpHEH pa3BUTHS IBOIIONNOHHBIX HIIEH

K. JIunnes, XK. b. Jlamapka Y. Japsuna. OueHuBanue

POJIN 3BOJIIOIIMOHHOTO YUeHHS B (JOPMHUPOBAHUI
COBPEMEHHOI €CTECTBEHHO-HAYYHOIH KapTHHBI MUPA.
Pa3BuBaThH CIIOCOOHOCTH SICHO M TOYHO M3JIaraTh CBOU
MBICJIH, JIOTHYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PEHHUS,
BOCIPUHHMMATh ¥ aHAJIM3UPOBATh MHEHHUSI COOECEHNUKOB,
npu3HaBan NpaBo APYroro YenoBeKa Ha MIHOe MHeHne

Pab6ota ¢ TekcTom

Mukpo3BoIouUs U
MAaKpO3BOJIIOLIHS

O3HaKOMHUTHCS ¢ KOHIEIIIHEH BUIA, €€ KPUTEPHUIMH,
o060 NPUMEPOB TOTO, YTO MOIYJISAILUSI — CTPYKTYpHas
eMH1LA BUAA U 3BONIOLUM.

O3HaKOMHUTECS C ABIDKYITUMHECS CHIIAMH SBOJIOIIH

W ee flOKa3aTeNbCTBAMM.

YCcBOUTB, YTO OCHOBHBIMU HAIIPABICHUSIMU 3BOJTFOIIIOHHOTO
Iporpecca sBIAI0TCS OMOJIOTHYECKHIl Tporpeccuu
OMOJIOTUYECKHI perpecc.

IIpakTryeckoe 3aHATHE
Neb.
[IpakTrdeckoe 3aHATHE
Ne7.

Hponcxomﬂeﬂne nu pa3BI/ITI/Ie JKNU3HU
Ha 3emie

AHanM3UpOBaTh U OLIEHUBAThH PA3IUIHBIE THIIOTE3BI
MIPOUCXOKICHUSKU3HU.

[Toyunts npencTaBieHus 00 YCIOKHEHNHN YKUBBIX
OpPTraHMU3MOB Ha 3eMJIe B MPOIIECCE IBOIIOIHH.

YMeTb 3KCnepuMeHTaIbHbIM NYyTEM BbIABNATL aA4aNTUBHbIE
0COBEHHOCTMN OPraHU3MOB, X OTHOCUTE/IbHbIN XapaKTep.

Pabora ¢ TekcTom

AHTponorexes

AHEL]'H/BI/IpOBaTL 1 OLICHUBATH PA3JIMYHBIC T'MIIOTE3bI O
MPOUCXOKJACHUU

yejaoBeka. Pazpurue YMEHUA CTPOUTH 10KA3aTCIbHYIO 633}’
1o CpaBHHTeHBHOﬁ XapaKTCpUCTHUKE Y€JIOBEKA U IPUMAaTOB,
AOKa3blBaAa UX poAaCTBO. BbiAaBneHue sTanos 3BoaOUNU
4yesoBeka

PaGota ¢ TekcToMm
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YenoBeueckue pachl

[onmy4unTh peacTaBiIeHNe 0 BOSHUKHOBCHHH pac Ha 3eMire.

Pa6oTa ¢ TekcTom

DKOJIOTUS B YKOJIOTHUECKHE
CHCTCMBbI

W3yunTh K0NIOTHYECKHE (PAKTOPHI M UX BIIHASHUS HA
OpraHU3MBI.

O3HaKOMHUTBCS C IKOJIOTMIECKUMU CUCTEMaMH, HX BHJIOBOH
O3HaKOMHUTHCS C MEKBUIOBBIMH B3aMMOOTHOIICHUSIMHU

B DKOCUCTEME: KOHKYPEHIIMEH, CHMOMO30M, XUIITHUYECTBOM,
MapasuTU3MOM

Pa6ora ¢ TekcTom

Buocdepa n uenosek

O3HakomuThCs ¢ yueHueM B. . Beprazackoro o ouocdepe
KaK 0 TII00aTbHOM SKOCHCTEME.

Hmets mpezicTaBlieHUe O CXeMe IKOCUCTEMBI Ha ITpUMepe
Omocdeprl, KPyrOBOPOTE BEUIECTB U NMPEBPAIICHUH YHEPTUN
B Ouocdepe.

YMeTb [0Ka3bIBaTh POJIb ¥KUBbIX OPraHM3MoB B buochepe
Ha KOHKPETHbIX Mpumepax

PaGota ¢ TekcTom

ﬂI/ICHepCHLIe CHCTCMbI

N3yuuts, 4TO Takoe AUCIEPCHBIE CUCTEMBI. [[03HaKOMUTBCS
C KJIacCU(HUKaILUEH.

[pakTHyecKoe 3aHsATHE
Neg.
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