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1. TIACIIOPT ITPOT'PAMMbBI YUEBHOM JCHUITJIMHBI
XUMHSA

1.1. O6s1acTh NPUMEHEHUs] IPOTrPAMMBbI

[Iporpamma yueOHOM TUCIIUTIIIUHBI SBJISIETCS] YaCThI0 OCHOBHOM
npodeccruonansHOl 00pa3zoBaTeabHON mporpaMmMbl B cootBeTcTBIHM ¢ DI'OC mo
cnenuanbHocTu 15.01.05. CBapiiuk (py4HOH U YaCTUYHO MEXaHU3UPOBAHHOM
CBapKH (HAIUTaBKH).

1.2. MecTo IMCHUIIMHBI B CTPYKTYpPe OCHOBHOI NPO(eCcCHOHAITbHOI
00pa3oBaTeJIbHOI POrPaMMBbI:

O61eo0pazoBaTenbHbIN IpeaAMeET «bronorusy sBIseTCs YacThio 00s13aTeIbHOM
npeaMeTHoN obnacTu «EcTecTBeHHBIE HAYKNY, U3YYaeTCs B
o0mreoOpazoBaTeTLHOM IHKIIE yueOHoro miana mmo cueruanbrHoctu CI1O 15.01.05.
Capimuk (pyyHOU M YaCTUYHO MEXaHU3UPOBAaHHOW CBapKu (HaraBku). Mmeer
MEXIMCIUIUIMHAPHYIO CBS3b C TUCHUIUIMHAMU 00111€00pa30BaTeIbHOIO U
o0enpo(ecCHOHaIbHOTO UKJIIA, a TAKKE MEXIUCIUILNIMHAPHBIMUA KypcaMu
(MIK) npodeccrnoHanbHOro HUKIIA.

VYpoBeHs ocBoeHus yuebHoro npeameta B cootBerctBun ¢ ®I'OC cpemnero
oO1iero oOpazoBaHusi: 0a30BBIil.

CopeprkaHue mpeMeTa HHTETPUPYETCS € coiepKaHueM podecCuoHaTbHBIX
JTUCITUTUTHH W MOJyJISH U HaIpaBJIeHO Ha ()OPMHUPOBAHHUE OOIIHUX U
npodeccruonanbHbix KomiereHui @I'OC CIIO no crnenuaibHOCTH.

1.3. llesu u 3a1a4um QM CHUIJIMHBI, TPe0OOBAHMS K Pe3yJIbTATAM OCBOCHUS
AUCUMILIHHBI:

ITporpamma o0mreo6pa3zoBaTeIbHON YUSOHOM AUCITUILINHBI « bromorusy
MpeHa3HAYCHA JIJI U3YUYCHUS XUMHUH B TIPO(EeCCHOHATBHBIX 00pa30BaTeIbHbIX
OpraHu3alusX, PeATM3YIOIMNUX 00pa30BaTeIbLHYI0 TPOrPaMMy CPEAHETO OOIIETO
oOpa3oBaHUs B Mpe/enax OCBOSHUSI OCHOBHON PO eCCHOHATTEHON
obpazoBarensHOM mporpammbl CITO (OITOIT CITO) Ha 6a3e 0CHOBHOTO OOTIETO
oOpa30oBaHHUS P MOJATOTOBKE CIEIIUAIMCTOB CPEIHETO 3BCHA.

[Tporpamma pazpabdotana Ha ocHoBe TpeboBanuii PI'OC cpeanero odIero
oOpa3oBaHUs, MPEABSIBIIEMBIX K CTPYKTYpE, COJICPKaHUIO U Pe3yJIbTaTaM
OCBOCHUS YU4eOHOU NUCIUTUTHHBI « BHONOTHS», B COOTBETCTBHH C
PexoMmenmanusiMu Mo opraHu3aiyy MoJaydeHus CPEAHETo o0IIero o0pa3oBaHus B
mpeJienax OCBOSHUSI 00pa30BaTEIbHBIX MPOTPaMM CPEIHETO MPOPECCHOHATBHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOT'O OOIIEro 00pa30BaHUs C YU4€TOM TpeOOBaHUM
(benepanbHBIX TOCYJAPCTBEHHBIX 00pa30BaATENbHBIX CTAHIAPTOB U MOTY4YaeMOi
CIENUAIBHOCTH CPEJIHETO MPOQECCHOHATBLHOI0 00pa3oBaHus (TMCbMO



JlemapTamMeHTa rocyJapcTBEHHOM MOJUTUKU B c(pepe MOATOTOBKU pabodynx KaJapoB
u 1110 MunoOpuayku Poccuu ot 17.03.2015 Ne 06- 259).

OcBoeHue cojiepKaHusl Y4eOHON UCITUTIIIMHBI 00€CTICYMBACT TOCTHKEHUE
CTYJICHTaMH CJICAYIOIINUX PE3yJIbTaTOB:

JINYHOCTHBIX:

- popMupoOBaHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAKTUKY;

- (hopmupoBaHUE OCHOB CAaMOPA3BUTHS 1 CAMOBOCIIMTAHUST; TOTOBHOCTh U
CIIOCOOHOCTh K CAMOCTOSITETILHON, TBOPYECKOW U OTBETCTBEHHOM! JESTEIHHOCTH
(oOpazoBaTeNbHONW, KOMMYHUKATUBHOM U 1. );

- opMupoBaHUE HABBIKOB IPOYKTUBHOI'O COTPYAHUYECTBA CO CBEPCTHUKAMM,
JETbMH CTapIlIero ¥ MIIAJIIEro BO3pacTa, B3pOCIbIMU B 00pa30BaTEIbHOM,
OOIIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIEI0BATEIbCKOM, Y4eOHO-UHHOBAIIHOHHON U
APYTUX BUAAX JEATEIbHOCTH;

- ¢opMHUpOBaHNE TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U
caM000Opa30BaHUIO HA MIPOTSHKEHUHU BCEH )KM3HU; CO3HATEILHOE OTHOIICHHUE K
HEeIMPEePHIBHOMY 00pPa30BaHUIO KaK YCIOBUIO YCIEITHOM mpodeccuoHanbHOl 1
OOIIECTBEHHOMN JIEATENHLHOCTH;

- q)OpMI/IpOBaHI/Ie CIIOCOOHOCTH OLICHMBATb CUTYyallIO U IPUHUMATb OCO3HAHHBIC
peICHus1, OPUCHTUPYACh HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTH,

- OCO3HAaHHE JTUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUMBOIO OyAylIero;

- YMEHUE IIJIAHUPOBATh U OCYIIECTBIATh IEUCTBUS B OKPYKAIOLIEH Cpesie Ha
OCHOBE 3HAHUS LEJIEH YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

MeranpeaMeTHbIX:

- YMEHHE CaMOCTOSITeNIbHO (DOPMYIUPOBATh U aKTYaJIM3UPOBAThH MPOOIEMY,
paccMaTpHUBaTh €€ BCECTOPOHHE;

- YMEHHE yCTaHaBIMBATh CYIIECTBCHHBIN MTPU3HAK WJIM OCHOBAHUS JJISI CPAaBHCHUS,
KJIacCU(UKAIIUA 1 0000IICHHS;

- YMEHHUE ONPEeIEATh UENH IeATeIbHOCTH, 3a1aBaTh TapaMeTPhbl U KPUTEPUU UX
JNOCTHKEHUS;

- YMEHHE BBISBIIATh 3aKOHOMEPHOCTHU M IPOTUBOPEYHUS B pACCMAaTPUBAEMBIX
SABJICHUSAX U BHOCUTHb KOPPEKTUBHI B JIEATEIIBHOCTD, OLICHUBATH COOTBETCTBUE
PEe3yJbTaTOB LENIAM, OLICHUBATh PUCKU ITOCIEACTBUN JEATEIBHOCTH;

- YMEHHE pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM;



- YMEHHUE MPOTyKTUBHO OOIIATHCSA U B3aUMOJIEUCTBOBATH C KOJIJIETAMH T10
COBMECTHOM JIeITEIbHOCTH, YUYUTHIBATh MO3UIIUU IPYTroro, 3PeKTUBHO
paspeniatb KOHMIUKTHI,

- TOTOBHOCTB M CIIOCOOHOCTB K CAMOCTOSTEILHON U OTBETCTBEHHOM
MH()OPMAIIMOHHON NESITENHHOCTH, BKIIFOYAsi yMEHHUE OPUEHTHUPOBATHCS B
Pa3IMYHBIX UICTOYHHKAX WH(POpMAILIHK, KpUTHISCKH OILICHUBATH H
MHTEPIPETUPOBATH MHPOPMAITUIO, TTOTYIAEMYIO U3 PA3THYHBIX HCTOYHUKOB;

- YMEHHE CaMOCTOATENIBHO OLIEHUBATh U IPUHUMATh PELICHUS, OIPEICIIAIOIINE
CTPATETUIO MTOBEACHUSI, C YUETOM I'PAXKIAHCKUX U HPABCTBEHHBIX IEHHOCTEM;

- BJIaJICHUE SI3bIKOBBIMU CPEACTBAMU: YMEHUE SICHO, IOTUYHO U TOYHO U3JIaraTh
CBOIO TOUKY 3PEHHUSI, UCTIOIH30BATh S3BIKOBBIC CPEICTBA, a/ICKBATHBIC
o0cyxaaeMoi mpooieMe, BKIIIOYasi COCTaBJICHUE TEKCTa U MPe3eHTaIluU
MaTepHayioB C UCITOJIb30BaHUEM HH()OPMAITMOHHBIX M1 KOMMYHHKAITMOHHBIX
TEXHOJIOTUH, y4aCTBOBAThH B INCKYCCHH;

- BJIaJICHUE HaBBIKAMU MO3HABATEIbHOU pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBAN U MBICIUTEIIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, TPAHULL
CBOETO 3HAHMS Y HE3HAHMS, HOBBIX II03HABATEIIbHBIX 33/1a4 U CPEJICTB UX
JOCTHKECHUSL.

[IpeameTHBIX:

- 3HATb O MCCTC U POJIN OMOJIOTHUH B CHCTEME HAaY4YHOI'O 3HAHU, Q)YHKHI/IOHEU'IBHOI‘/’I
I'paMOTHOCTH 4YCJIOBCKA AJIAA PCIICHUA )KU3HCHHBIX HpO6H€M;

- 3HaTh PUMEHEHNE OCHOBHBIX METOJOB HAYYHOT'O NTO3HAHMS, UCIIOJIB3YEMBIX B
OMOJIOTMHU: HAOMIOJCHUS ¥ ONMCAHMS )KUBBIX CUCTEM, MPOIECCOB U SIBJICHUI;
OpraHu3alliy U MPOBEICHUS] OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIJIBXKEHUS
TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXKIY UCCIEyEMbIMU BEIIMUMHAMU,
00BSICHEHUS MOTYUYEHHBIX PE3YJIbTATOB U (POPMYIUPOBAHUS BHIBOJOB C
WCIIOJIb30BAHUEM HAYyYHBIX OHATHUM, TEOPUHN U 3aKOHOB;

- 3HATh COJIEpP’KaHNE OCHOBOIIOIATAIONINX OMOJIOTUIECKIX TEPMUHOB U TIOHSATHI:
’KU3Hb, KJIIETKA, TKaHb, OPI'aH, OPraHU3M, BU/]I, IOIYJIALKSA, IKOCUCTEMA, OUOIIEHO3,
ouocdepa; Metaboau3M (0OOMEH BEIIECTB U MPEBPAIEHUE SHEPTUHN ), TOMEOCTAa3
(camoperynsuusi), OMOCHHTE3 O€Ka, CTPYKTYpHasi OpraHU3alusl )KUBBIX CUCTEM,
JTUCKPETHOCTb, CAMOPETYJISLMS, CAMOBOCIIPOU3BEACHHE (PETIPOTYKLIHS),
HACJIEICTBEHHOCTh, U3MEHYUBOCTh, 3HEPT03aBUCUMOCTb, POCT U Pa3BUTHE,
ypOBHEBasi OpraHU3aIus;

- YMETh PACKPBIBATh COJEPKaHNE OCHOBOIOIATAOIIUX OMOJTOTHYECKUX TCOPHM U
TUIIOTE3: KIIETOYHOU, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIIMOHHOM,
MPOUCXOKIACHUS )KU3HU U YEIIOBEKA,



- YMETh PacKphIBaTh OCHOBOIIOJIATaONIe OMOJIOTHYSCKUE 3aKOHBI U
3akoHomepHocTH (I'. Mennens, T. Moprana, H.1.BaBunosa, 3. I'ekkenst, O.
Mromniepa, K. bapa), rpaHutisl ux mpuMEHUMOCTH K KMBBIM CUCTEMAaM;

- YMETh BBIJCIATH CYIIECTBEHHBIC MMPU3HAKK BUPYCOB, KIIETOK IPOKAPHUOT U
AYKApUOT; OJHOKIECTOYHBIX ¥ MHOTOKJICTOYHBIX OPraHU3MOB, BUIOB,
OMOTreoIIeHO30B M AKOCHUCTEM; OCOOEHHOCTH MPOIECCOB 0OMEHA BEIIECTB U
IIPEBPAILCHHS SHEPTHH B KJICTKE, (DOTOCHHTE3a, IIACTUYCCKOIO U
DHEPreTUYECKOT0 0OMEHA, XEMOCHHTE3a, MUT03a, MEi03a, OIIJI0TI0TBOPCHHS,
Pa3BUTHSA M pa3MHOKCHHUS, HHIUBHIyaIbHOTO PAa3BUTHS OpraHu3Ma (OHTOTeHE3a),
60pbOBI 32 CyIIECTBOBAHKE, ECTECTBEHHOTO 0TOOpa, BUI000pa30BaHMS,
MIPHUCIIOCOOJICHHOCTH OPraHU3MOB K CpeJie OOUTaHMsI, BIUSHUS KOMIIOHCHTOB
HKOCUCTEM, aHTPOIIOTCHHBIX H3MEHECHU B SKOCHCTEMax CBOCH MECTHOCTH,
KpyroBOpOTa BELISCTB U IIPEBPAIllCHUE SHEPTHH B Onocdepe;

- YMETb MIPUMEHSTH MOIyYSHHbIC 3HAHUS JJI1 OObSICHEHUS] OMOJIOTUYECKUX
IPOLIECCOB U SIBJICHUM, JIJIs1 IPUHATHUS IPAKTUUECKUX PEIICHUI B IOBCEIHEBHOMN
KU3HU C LEIbI0 00ecreueHns 0€30MaCHOCTH CBOETO 3J0POBbS U 310POBbs

OKPY KaIOLLUX JIF0/IeH, COOJIIOIEHUS 3J0pPOBOT0 00pa3a KM3HU, HOPM FPAMOTHOTO
IIOBEJICHUS B OKPYXKAIOLIEH PUPOHOU CPEJIE;

- YMETh penIaTh OMOJIOTHYECKUE 3a]]a4H, COCTABIISATh TCHOTUITMYECKHIE CXEMBI
CKpEIIMBaHUs JUIS Pa3HBIX THIIOB HACJIEIOBaHUS IIPU3HAKOB Y OPraHU3MOB,
COCTaBJISATh CXEMBI ITIEPEHOCA BEIIIECTB U YHEPTHH B DKOCUCTeMaX (IIeTH TUTaHuUs,
MUIIEBHIC CETH);

- YMETh KPUTUYECKH OLIEHUBATh HHPOPMAITUIO OMOJIOTHIECKOTO COIePIKaHN,
BKJTFOYAOTITYIO TICEBAOHAYYHBIC 3HAHUS U3 PA3IUIHBIX HICTOYHUKOB (CpeIcTBa
MaccoBOM MHGOPMAIIMH, HAYYHO-TTOMYJIIPHBIC MaTepUaIbl); HHTEPIPETUPOBATH
ATUYECKHUE aCIIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B OMOJIOTUH, METUIIMHE,
OMOTEXHOJIOTUH; PACCMATPUBATH TJI00ATBHBIC HKOJIOTHIECKUE TTPOOTIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIICHUIO K HUM COOCTBEHHYIO TTO3HUIIHIO;

- YMETh CO3/1aBaTh COOCTBEHHbIE TUCHbMEHHBIE 1 YCTHBIE COOOIIIEHUSI HA OCHOBE
Ounonornyeckoi nHGOpMaIMU U3 HECKOIbKUX UCTOYHUKOB, FPAMOTHO
MCITI0JIb30BaTh MOHATUITHBIN anmapaT OMOJIOTHH.

B pesynbrate ocBoeHUs1 yueOHOM TUCIUIUINHBL «brosorusy oOydaromuiics
JIOJKEH OBJIAJIETh OOIIMMU KOMIIETEHIIUSIMU:

OK 1. IloHnMath CyIIHOCTh U COIUATBHYIO 3HAYUMOCTH CBOCH OymyIeit
npodeccuu, MposIBIATh K HEW YCTOMYMBBINA HHTEPEC.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO J€SITEIbHOCTD, BEIOUPATh TUIIOBBIC
METO/IbI ¥ CLIOCOOBI BHIMOIHEHUS MTPO()ECCHOHANBHBIX 3a/1a4, OLICHUBATH UX
3¢ PEeKTUBHOCTH U KAYECTBO.



OK 3. [IpuHuMaTh pelieHus: B CTAHAAPTHBIX U HECTAHJIAPTHBIX CUTYALUSAX U
HECTH 32 HUX OTBETCTBEHHOCT.

OK 4. Ocy1iecTBasiTh MMOUCK U UCIIOJIb30BaHUE MH(GOPMAITIH, HEOOXOIUMOI
11t 3 PEKTUBHOTO BBHIMOIHEHUS MPO(EeCCUOHANBHBIX 3a]1a4,
Mpo(eCCUOHATBLHOTO U JIMYHOCTHOTO Pa3BUTHSL.

OK 5. Mcnonb30BaTh HHPOPMALIMOHHO-KOMMYHHUKAIMOHHBIE TEXHOJIOTUH B
po¢eCCUOHATILHON JIEATEIBHOCTH.

OK 6. PaboTaTh B KOJUIEKTUBE U KOMaHJI€, 3P(HEKTUBHO OOIIATHCS C
KOJUIETaMH, PYKOBOJCTBOM, IOTPEOUTEIIAMH.

OK 8. CaMmocTOATEIBHO OMPEIENATh 33Ja4l MPO(PecCHOHATBHOTO U
JUYHOCTHOI'O PAa3BUTHS, 3aHUMATHCS CaMOOOPa30BaHNEM, OCO3HAHHO
IIAHUPOBATH MOBBIIICHNE KBATU(DUKALINY.

OK 9. OpueHTHpOBaTHCS B YCIOBUAX YACTON CMEHBI TEXHOJIOTUH B
npodeccuoHaIbHOM 1eATeTbHOCTH.

1.4. PexoMeHayeMoe KOJIMY€CTBO YaACOB HA OCBOEHHE NMPOrpPaMMbl
AUCHUNJIMHBI: MAKCUMAJILHON yueOHOM Harpy3Kku oOyyaromierocs 62 gaca, B TOM
guce: o0s13aTeNbHON ay TMTOPHOM yueOHOM Harpy3Kku oOydaronierocs 62 yaca;
caMOCTOsITeIbHOM paboThl oOyuatomierocs 0 4acos.



2. CTPYKTYPA U COJEPXKAHUE YUEBHOM JUCHUIIJIUHBI

2.1. O0beM yueOHOM TUCHMILIMHBI U BUAbI Y4eOHOH padoThI

By yue6Ho# paboThI

O0BeM yacoB

MakcuMainipHas yaeOHasi Harpy3ka (BCero)

OO0si3atenpHas ayaAuTOpHAs yueOHasi Harpy3Ka (BCero) 62
B TOM YHCJIE:

71a00paTOPHBIC 3aHATHS -
MPAKTUICCKUE 3aHITHS -
KOHTPOJIbHBIE pa0OThI 3

CamocrosiTenbHas padoTa 00ydaroierocs (BCero)

Wrorosas arrecranus B popme auddepeHnpoBaHHOTO 3a4eTa




2.2. IIpyMepHBIA TEMATHYECKUI IVIAH M COJePKaHue YYeOHOM JUCHMINIUHbI «XUMMA»

HaumenoBanue
pa3aesoB U TeM

Conep:kanue y4e0HOIro MaTepuasia, JJadopaTopHble U MPaKTHYecKue padoThl,
CaMOCTOsITe/IbHAS padoTa 00yYalouuxcs, KypcoBasi padoT (MPOeKT) (eciu npedycmompeHul)

O0BeM
4acoB

YpoBeHb
OCBOEHUS

1

2

4

Pa3pean 1.

«OCHOBHbDbIE MOHATHS 001LeH OMOJIOTHUH, IUTOJOTUN U OMOXMMHH KJIETKH»

OOBeKT u3ydeHus: OMOJIOTUH — >KuBas Mpupoaa. OTIMUUTEIbHBIE IPU3HAKY KUBOU MIPUPOIBI:
YPOBHEBasl OpraHu3alys 1 dBOIIOLMS. Y POBHH OpraHu3anus »KUBOW Ipupoabl. CBOMCTBA KHUBOTO.
Ponp Ononoruueckux Teopuid, uaeH, runote3 B popMUPOBAaHUH COBPEMEHHOM €CTECTBEHHOHAYUHON
KapTuHbl Mupa. Kitaccuduxkanus opraHu3MoB Ha OCHOBE KJIETOUHOM Teopuu. Bupycsl, ux
Ouonoruueckas posib. OOIIas XapaKTepUCTUKA KJIETOUHBIX OPraHU3MOB. bakTepuu, ux
Ouosoruueckue 0COOEHHOCTH U poiib B pupoie. LlapcTBa aykapHoT, uX XapakTepuCTHKA. 3HaUeHUE
pacTeHuii, )KUBOTHBIX, TPHOOB B IIPHUPO/IE.
Pa3Butue 3nanuii o kierke (P. I'yk, P. Bupxos, K. bap, M.IlIneiinen u T. llIBann). Knerounas
Teopusl. POk KIIETOYHOM TEOPHUH B CTAHOBIIEHUN COBPEMEHHOMN €CTECTBEHHOHAYYHON KapTUHBI MUPA.
Crpoenne xierku. Lluromnazma. OpraHouabl KIETKH, UX QyHKIUH. Sapo: cTpoeHrne U PyHKINH.
Crpoenue u ¢pynkiuu xpomocom. JJIHK — Hocutens HacnencTBennoi nudopmaiuu. 3HaueHue
MOCTOSTHCTBA YKcia U (GOpMbI XpoMOCOM B KieTkax. ['eH. ['eHeTnueckuii kox.
XUMUYECKHUI cocTaB KieTkd. Heopranndeckue BenmecTsa M X poib B KieTke. OpraHndecKkue
BellleCTBa: O€NKH, JIUIUABI, YTIEBObl, HyKIenHOBbIE KUCIO0Thl U AT®, ux ctpoeHue u GyHKIUH.
[Tpaktuyeckas pabora:

l. Pemenue 3anau no reme «buocnuntes Oenka»
KonrtposbHbie paboTbl: BXxo1HONH KOHTPOIIb

16

1,2

Pazpmea 2.

Pa3mHoKeHHe U pa3BUTHE OPTAaHU3MOB

10

1,2




JleneHue KJIETKHA — OCHOBA POCTa, PA3BUTHS U pa3MHOXKEHHs opraHu3MoB. buocunres 6enka. Ero
POIIb B )KU3HHU OpraHu3MoB. OO1as XapakTeprUCTUKa MPOLIECCOB JIeeHUs KIIeTKU. MUTO3, ero
Oouonormueckas poib. Meiio3. buomorndeckas cynHocTs Metio3a. [TooBoe u 6ecrionoe
pa3MHOXeHue. ['ameTorenes: oBoreHes u crepmartorenes. CroporeHes.

Crtpoenue nojoBbIX KJIeTOK. OII0I0TBOPEHHE, €T0 3HAUCHHE.

NunuBuayanpHOE pa3BUTHE OpraHu3Ma (OHTOTeHe3): YMOPHUOHATIFHOE U TOCTAIMOPHUOHATIEHOE
pazButHe. [IprynHBl HApYIIEHUI pa3BUTUS OPraHU3MOB. IHAMBUAYaIbHOE pa3BUTHE YEIIOBEKA.
PenpoaykruBHOe 310poBbe. [locnencTBys BIUSHUS alKOT 015, HIKOTMHA, HAPKOTUYECKHUX BEIECTB
Ha Pa3BUTHE 3apOIbIIIA YEIOBEKA.

[TpakTrueckas pabora:

1. CpaBHeHHE MPOLECCOB MUTO3a U Meiio3a

2. Brissiaenne IMPU3HAKOB CXOJCTBA 3ap0m)1mei/'1 YCJIOBCKAa MW APYTUX MIICKOIMUTAIOIINX KakK
JIOKa3aTeJIbCTBO UX POJICTBA.

Pazgea 3.

OCHOBBI reHETHKH H CeJIEKIHH.

HacneacTBeHHOCTh M1 MI3MEHYHBOCTH — CBOMCTBA OpraHU3MOB. [ eHeTHKa — HayKa O 3aKOHOMEPHOCTSIX

HACJICACTBEHHOCTH U M3MEHYMBOCTHU. I'. MeHeIb — OCHOBOIIOJI0KHUK I'eHeTUKH. | eHeTndecKas

TEPMHUHOJIOTHS ¥ CUMBOJIMKA. 3aKOHOMEPHOCTH HacJieI0BaHus, ycTaHOBICHHBIE [. Mennenem:

NEepBbIi, BTOPOIl U TpeTuit 3akoHbl Menaens. CoBpeMEHHbIE MPEJICTABICHUS O T€HE U TEHOME.
HacnenctBennas u HeHacaeACTBEHHAS U3MEHYUBOCTh. BiIusiHUE MyTareHOB Ha OPTraHu3M

yeJloBeKa. 3HaUCHUE TCHETUKH IS MEIULIMHBI M celleKiuK. HacineacTBeHHble 00e3HU YEIOBEKa, MX

npuarHbl 1 podrtakTrka. Cenekius. OCHOBHBIE METOIbI CENEKIMH: THOPUAN3AIINA,

UCKYCCTBEHHBIN 0TOOP.

buorexHomorus, €e TOCTIKEHHS. ITUIECKUE aCTIEKThI PA3BUTHS HEKOTOPBIX UCCIIEOBAaHUN B

OroTeXHONIOTUU (KJIOHUPOBAHHE YEIIOBEKA).

[IpakTrueckas pabora.

1. CocraBiieHre CXeM CKpelIMBaHuUs

2. Pemienne reHeTHYECKUX 33729 IO TEME «MOHOTHOPHUIHOE M IUTUOPHUIHOE CKPEITUBAHUEY

3. Pemienne reHeTnyeckux 3ajad mo teMe «I'eHeTuka 1ojay.

Kontponbnsie pabotsr: K/p Nel

10

1,2

Paspgea 4.

Ydenue 00 IBOJIIONMH OPraHUYECKOr0 MHpPa.
OpomtonmonHas Teopus Y. Jlapsuna. Posib 3BOMIOIMOHHOM Teopun B (GOpMUPOBAaHUM COBPEMEHHOI

16

1,2




€CTECTBEHHOHAYYHOU KapTHHBI Mupa. Bua, ero kputepun. [lomynsnus - CTpyKTypHast eIMHUIA BU/A,
eIMHUIIA SBOJIONNH. [[BIKYIINE CUIIBI SBOTIOLUH, UX BIUSHUE HAa TEHO(MOH MOMYJISINY.
Pesynbratel sBomonnu. CoxpaHeHne MHOTOOOpasus BUIOB KaK OCHOBA YCTOMYUBOTO Pa3BUTHS
ouocdepsl.

['umoTe3bl MPOUCXOXKACHNS KU3HA. OTIUYNTENbHBIE IPU3HAKY )KUBOTO. Y CIIO)KHEHHE KHUBBIX
OpraHu3MOB Ha 3eMJle B IPOLIeCcCe 3BOMIOLUU. [ UIMOTE3bI TPOUCXOKIACHHS YEIOBEKa. DBOIIOLHUS.
[TpakTrueckas pabora.

1. CpaBHEHHE YEIOBEYECKHX Pac 110 F'€HETUYECKOMY U MOP(OIOrHYeCKOMY MPU3HAKAM.
2. Onucanue oco0ell Buaa o MOpPoJoru4eckoMy KpUTEPHIO.
3. BeisiBneHne npucnocoOIeHnii OpraHu3MoB K Cpejie OOUTaHusI.

KonTponbubie padotel: K/p Ne2

Paspean S. OCHOBBI 3K0JI0THH. IKOCUCTEMBI. 8
DOkosiornueckue pakTopbl, UX 3HAYCHHUE B )KM3HU OPraHu3MoB. BuoBas u npocTpaHCTBeHHAs
CTpyKTypa 3KocucTeM. IuieBsie CBA3H, KpyroBOPOT BEUIECTB U MTPEBPALLEHNS SJHEPTUHU B
sKocucTeMax. [IpyurHbI yCTOHYMBOCTH U CMEHBI 3KocucTeM. buocepa — riobanbHas 3KocucTeMa.
VYuenue B.M.Bepnuaackoro o 6uocgepe. Poib xuBbIX oprann3MoB B Ouochepe. I'mobdanbubie
AKOJIOTMYECKUE POOJIeMBl U TyTH UX pemieHus. [locneacTBus 1esTenbHOCTH Yel0BeKa B
OKpY’Kalollen cpefie: 3arpsa3Henne arMmocdepsl, ruapocheps! u ux nocuenctsus. [IpaBuia moBeneHus
B IIPUPOJHOM Cpelie.
[TpaxTrueckas pabora:
1.XapakTepucTuka IpUPOIHBIX IKOCUCTEM IO TUIaHY (J1ec);
2.CocTaBiieHHE CXEM Iepeiaul BELIECTB U SHEpruHu (1ienel MUTaHus);
3. PemieHue 5K0JI0THUECKUX 3a1ad.
JAu¢ppepeHupoBaHHbIN 2
3a4yer
UTOI'O 62




3. YCJIOBUSA PEAJINBALIMU TPOT'PAMMBI IUCHUTIJIMHBI.
3.1.Tpe0oBaHNs K MUHMMAJIbHOMY MaTEePHAIbHO-TEXHUYECKOMY
o0ecrneyeHM 0.

Peanuzanmst mporpaMMbl TpeOyeT HATMYUS KaOWHETa XHUMHUSI.

O6opynoBaHue 1a00paTOPUU:

- OCAJI0YHBIE MECTA MO KOJUYECTBY 00YUaIOIUXCS;

- pabouee MecTo mpernoaBaTes;

- CTCH/IBI,

- METOJUYECKHE MaTEepHAaIIbl IO OPraHU3aIMi U MPOBEICHUIO MPAKTHUECKUX
3aHATUMH,

1abopaTOpHBIX padoT;

- y4eOHbIH 1a00paTOPHBIN KOMILIEKC JIJIsi TPOBEACHUSI MPAKTHUYECKUX PadoT.
Texnuueckue cpeacTBa oOy4eHUs:

- KOMIIBIOTEP C JIUIIEH3MOHHBIM MTPOTPAMMHBIM 00ECIICYCHUEM.

3.2 UudopmannoHHoe odecnieyeHne 00yueHust

IlepedyeHnnb pexkoMeHIyeMbIX y4eOHbIX U3nannii, UHTEepHET-pecypcos,
AOMOJTHUTETbHOM JINTEPATYPHI

3.2.1 IleyaTHble U3TAHUS

1. Buosorus s KoJuiepKe: yueOHoe mocobue: o0ieoopa3zoBareibHas
noarotoBka/ P.I'.3asm, B.D.byrBunosckuii. — Pocrosu//] : ®enuke, 2017. — 316 c.
2. buonorus: yueOnuk u npaktukym uist CI1O / B.H.Speirun [u ap.] ; mox pen.
B.H. Apsiruna.- 2-e uzn. — M. : U3narensctBo FOpaiit, 2017. — 453 c.

3.2.2 DeKTPOHHBIE U31aHUA (3JIEKTPOHHbIE PeCypchl)

1. EnuHoe okHO JocTyna K 00pa3oBaTenbHbIM pecypcam http://window.edu.ru/
2. MunucrepctBo oOpa3zoBanus U Hayku PO OI'AY «ODUPO» http://www.firo.ru/
3. DneKTpoHHO-0MOIMOTeYHas cucTemMa u3aatenbeTBa «OpailT) [ DneKTpoHHbIH
pecypcl.

— Pexxum noctyna: https://urait.ru — JlocTyn no JOTUHY U MApOIIIO.

4. ®enepanbubiit nopran «Poccuiickoe odpazosanue» http://www.edu.ru

5. Poccmiickuii o61ieodpa3oBaTenbHbIii mopTan http://www.school.edu.ru

6. ObC «IPRbooks» http://www.iprbookshop.ru/

7. 9BC «Book.ru» https://www.book.ru



1. KOHTPOJIb I OHEHKA PE3YJIbTATOB OCBOEHUA IJUCIUIIJIMHBI.

PesynbTarsl 00yueHus (OCBOCHHbIE YMEHUS,
YCBOCHHBIC 3HAHMSI)

®opMBI U METOIBI KOHTPOJISI U OIICHKHU
pE3yIbTaTOB OOYUCHHS

VYmenus:

- OITUCHIBATH U OOBSICHATH MPUMEHSTH
U3YYEHHBIE TEOPETUUECKUE TOJIOKEHUS TIPU
PacCMOTPEHUH BAXKHEHIIINX KU3HEHHBIX
npo0JieM U CUTYyaIuil;

- PacKpbIBaTh CYIIHOCTb II100aTbHBIX
pobJieM YeIoBeuecTBa

- OOBSICHSITD POJIb OMOJIOTUN B PEIICHUH
3aa4, CTOSIIIUX TIepPe]] YeIOBEYECTBOM;

-pe€liaTh 3aJa4M Ha 3aJaHHBIC TCMBbI;

- BBITIOJTHEHUE TIPAKTUIECKUX PabOT,
n1abopaTopHbIX paboT, pacueTos,
WHJIUBUIYAJIbHBIX 33JJaHUI, YCTHBINA OIPOC,
TGCTHpOBaHI/ISI.

3HaHuA:

- IOHUMATh CMBICJI OCHOBHBIX TeOpeTI/I‘-IeCKI/IX
MOJIOKEHUH bronornun, kak oqHOH 13
B&)KHCﬁHIHX HayK C€CTCCTBCHHOI'O IUKJIa

- 0COOEHHOCTH OMOJIOTHYECKHUX 3aKOHOB

- 0COOEHHOCTH OMOJIOTHYECKUX TCPMUHOB H
MMOHATHI

- 0COOEHHOCTHU KOHKPETHBIX OMOJIOTUYECKUX
TEOPUH U POJIb B Pa3BUTUU HAYYHOI'O B3IJIs1a
HA KU3Hb

-TECTUPOBAHUE;
- CAaMOCTOsITENIbHAS paboTa; YCTHBIN OMpPOC.




