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1. MACIIOPT PABOYEM ITPOT'PAMMBI JIUCHUTIJINHBI
BUOJIOI'US (c paznesom XUMUS)

1.1. Ob6aacTh NpUMEHEHHsI POTrPaAMMBbI

PaGouass mnporpamma JUCHUIUIMHBI  SIBJISIETCS  YacThblO MporpaMMbl  MOJIFOTOBKHU
crienranucToB cpeanero 3seHa B cootBeTcTBUU ¢ PI'OC COO u ®I'OC no cnenuanbHocTsM CIIO:
12.02.06 «buoTexHuYeCKrne U MEAULIMHCKHE alllIapaThl U CUCTEMBI».

Pazpaborana B coorBerctBuM ¢ TpedoBanusMu DI'OC COO (IIpukaz MuHucTEepcTBa
obpazoBanust u Hayku P® ot 17 mas 2012 r. N 413 "OO0 yrBepxaeHuu ¢enepaibHOro
rocy/1apCTBEHHOI0 00pa30BaTeNIbHOTO CTaHIapTa CpeIHEero odmero oopazopanus" (¢ USMEHEHUSIMHU
u pomonaenusmu 07.08.2017r. Ilpukaz MwunoOpuayku Poccum ot 29.07.2017 Ne 613) u
peaiu3yeTcss B IMpOLIECCE€ OCBOCHHS OOYYAIOIIMMUCA MPOrpaMMbl MOJITOTOBKU CHEIMATUCTOB
cpennero 3BeHa (IITICC3), ¢ mosydueHueM cpemHero oOmero oOpa3oBaHHs, pa3padOTaHHOW B
cootBeTcTBUM ¢ TpeboBanusimu OI'OC CIIO.

1.2. MecTro AMCUMIUIMHBI B CTPYKTYpe OCHOBHOH mNpo(eccMOHAIbHOI 00pa3oBaTeIbHOM
NpOrpaMMmbI:

JucuumiarHa  Ouosiorusi (¢ pasiesioM XHMHA)  SBISETCS MPEAMETOM 00s3aTeNbHON
npeAMeTHOM obactu «ectecTBeHHbIe HayKn» DI'OC cpennero obmiero oOpa3oBaHus.

B mnane IIICC3 auciuminHa «onoaorusi (¢ pas3aeioM XHMHS)» BXOIUT B COCTaB 0a30BBIX
0011e00pa30BaTeIbHBIX JUCIUTLUINH, (OPMUPYEMBIX U3 00s3aTeNIbHBIX TpeaMeTHBIX obmacteit ®I'OC
cpenHero oOmiero odOpasoBanus. [Ipyu 3ToM HM3ydeHHE AUCHMILIUHBI MPEAYCMOTPEHO Ha 0a30BOM
YpOBHE

1.3. Leau 1 3212494 AMCHUNINHBI:
CoaeprkaHie IporpaMMbl «OH0JIOTHS (C pa3/ieJioM XUMMS)» HAMPABICHO HA TOCTIKCHUE

CHEAYIOUIUX LIEICH:

- OCBOCHME (DyH/IaMEHTaIbHBIX 3HaHUM 0 Ouonornueckux cucremax (Knerka, Opranusm,
[Tonmymnsus, Bua, Oxocucrema); HCTOPUN Pa3BUTHS COBPEMEHHBIX NPEACTABIEHUH O )KMBOU
MIPUPO/IE, BBIIAIOIINXCS OTKPBITUSAX B IIMKJIE ECTECTBEHHBIX HAYK, BAKHEUIINX XUMHUYECKUX
MOHSATHSIX, 3aKOHAX U TEOPHSIX;

- (popmupoBaHUE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA; METO/IaX HAYYHOTO
MIO3HAHUS;

- OBJIaJIEHUE YMEHUSMU JIOTHUECKU MBICIIUTh, 00OCHOBBIBATh MECTO U POJIb 3HAHUH B
IIPAKTUYECKON AESITEIbHOCTH JIFOAEH, PA3BUTUN COBPEMEHHBIX TEXHOJIOTUI U MOITYYEHUH HOBBIX
MaTepuasos;

- OTIPENIETATD KHUBBIE 0OBEKTHI B IPUPO/IE; IPOBOIUTH HAOIIOJCHUS 32 IKOCUCTEMAMH C IEIbIO
UX OMUCAHMS U BBISIBJICHHS €CTECTBEHHBIX M AaHTPOIIOT€HHBIX U3MEHEHUI; HAXOIUTh U
aHAJIM3UPOBATh HH(POPMAIIHIO O KUBBIX 00BEKTaX;

* pa3BUTHE NTO3HABATENIbHBIX HHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
o0yyJaroImuxcs B MpoIecce U3yYEeHUs CIIOKHBIX M TPOTUBOPEUUBBIX ITyTEH Pa3BUTHSI COBPEMEHHBIX
HAy4YHBIX B3IJISII0B, UIE€H, TEOPH, KOHIENIHUH, TUIIOTE3 B XOJA€ paboThl C pa3InYHBIMU
MCTOYHUKAMU MHPOPMALIUY;

* BOCIIUTaHHUE YOEKICHHOCTH B HEOOXOAUMOCTH MO3HAHUS KUBOW MPUPO/IbI, HEOOXOIUMOCTH
paMOHAIBFHOTO MPUPOIONOIB30BAHUS, OEPEKHOTO OTHOLICHHUS K IPUPOAHBIM pecypcam U
OKpY>Karollen cpeae, COOCTBEHHOMY 3/10POBbIO; YBaXKEHUSI K MHEHUIO ONIOHEHTA MPHU 00CYKICHUH
OMOJIOTNYECKUX MPOOIIEM, POJIH XUMHHU B KU3HU COBPEMEHHOT'O 00OIIEeCTBa;

* HCHOJb30BaHUE NPUOOPETEHHBIX 3HAHUNH W yMEHUH B TOBCEIHEBHON KHU3HU U1 OLEHKH
MOCJIE/ICTBHI CBOEH NEATENBHOCTH (U AESITEIbHOCTU JPYTUX JIIOJEH) MO OTHOIICHHUIO K OKpYXKarolen
cpelne, 3/I0pOBbI0 APYTUX JIOJIe U COOCTBEHHOMY 3J0POBbIO; OOOCHOBAaHUE U COONIOACHHUE MeEp



npodunakTuku 3a00jieBaHUM, OKa3aHHE IMEpPBOM MMOMOIIM IPU TpaBMax, COOJIOJEHHE MPaBUII
IIOBEJICHUS B IIPUPOJIE.

1.4. TpeﬁoBaHnﬂ K pe3yJjbTaTaM 0CBOCHHUA NUCHUIIJIUHBI:

OcBoenue conepkanus mporpammsl «bruonorus (¢ pazaenom Xxumus)» o0ecrneunBaeT
JOCTIDKEHHE 00YUYaIOMIMMUCS CIEAYIOIUX Pe3yJbTATOB:

* JINYHOCTHBIX:

— ¢(hOpMHUPOBAHHOCTH YYBCTBA TOPJIOCTH U YBKEHUS K HCTOPUU U JIOCTHIKEHUSIM OTCUECTBEHHON
OMOJIOTHH U XUMHH; IPEACTABICHUS O L[EJIOCTHON €CTECTBEHHO-HAYYHON KapTHHE MUPA;

— MOHMMAHHUE B3aMMOCBSI3U M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK, UX BIIMSIHHS Ha
OKPYKAIOIIYIO CPey, SKOHOMHUYECKYIO, TEXHOJIOTUYECKYI0, COIIMAIbHYIO H 3THUECKYIO CEephbl
JeSTEIILHOCTH YCIIOBEKA;

— CIIOCOOHOCTH UCMOJIB30BaTh 3HAHUS O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHE MUpa B
o0pa3oBaTenbHON U MTPO(HECCUOHATTLHOM JISATEIIEHOCTH; BO3MOYKHOCTH UH(POPMAITMOHHON CpeIbl
11 obecriedeHust MPOIyKTUBHOTO caMo00pa3oBaHus;

- 00BSCHEHUS XUMHYCCKUX H OMOJIOTUICCKUX SIBIICHUH, POUCXOISAIINX B IPUPOJIC, OBITY U HA
MIPOU3BO/ICTBE;

— BJIaJIeHUE KYJIbTYpOU MBIILJIEHHUS, CIOCOOHOCTH K 0000IIEHUIO, aHATTU3Y, BOCTIPUSITHIO
uH(popmaluy B 00JaCTH €CTECTBEHHBIX HAayK, IOCTAHOBKE II€JIM U BBIOOPY MyTeH ee JOCTHUKECHHUS B
npodeccnoHabHOM cepe, a TakKe KPUTHISCKOH OLIEHKH € TOCTOBEPHOCTH;

— CIIOCOOHOCTH PYKOBOJICTBOBATHCS B CBOCH JESATEILHOCTH COBPEMEHHBIMH MPUHITUTIAMH
TOJICPAHTHOCTH, TUAJIOTA U COTPYTHUYECTBA; TOTOBHOCTh K B3aUMOJICHCTBUIO C KOJIJIETaMu, paboTe
B KOJIJIEKTHBE;

— TOTOBHOCTB MCIOJIb30BAaTh OCHOBHBIC METO/IbI 3AIIUTHI OT BO3MOYKHBIX TTOCIIC/ICTBUIH aBapHid,
KaracTpo(, CTUXUIHBIX O€ICTBUH;

— o0J1alaHnre HaBBIKaMH 0€30TaCHOM padOTHI BO BPEMs ITPOEKTHO-UCCIIEIOBATENBCKON 1
AKCIIEPUMEHTAIBLHON e TeNbHOCTH, TP UCIIOIB30BaHUH JIA00PATOPHOTO 000PYIOBAHHUS;

— CIOCOOHOCTH UCTIOIB30BATh MPUOOPETCHHBIC 3HAHKUS M YMEHHUS B IIPAKTUICCKON JIEATSIIEHOCTH U
MOBCEHEBHOW KU3HU

— TOTOBHOCTH K OKa3aHHIO ITEPBOU IMOMOIIHU TPU TPaBMaXx, MPOCTYIHBIX U JPYTUX 3a00JICBaHUIX,
OTPaBJICHUSX MHUIIEBHIMU MPOIYKTaAMHU;

* MeTanpeAMeTHbIX:

— MOBBIIIICHUE UHTEJUIEKTYaIbHOTO YPOBHS B MPOIECCE U3YUCHUS OMOTOTUYECKUX U XUMUYECKUX
SIBJIEHUM, pa3BUTHSI COBPEMEHHBIX HAYUYHBIX B3IJIAI0B, UJIEH, TEOPUM, KOHUEILIHMI, TUIIOTE3 B XO€
paboTHI C pa3IMYHBIMU UCTOYHUKAMU nHMopmarmu; M1

— CITOCOOHOCTh OPTraHU30BBIBATh COTPYJIHMYECTBO SIUHOMBIIIJICHHUKOB, B TOM YHUCIIE C
WCIIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOIOTHI; M2

— CIOCOOHOCTh NOHUMATh MPHUHIIUILI YCTOWYUBOCTH U TPOAYKTUBHOCTH JKUBON MPUPOJIBI U
XUMUYECKUX COCTMHECHHM, yTH UX U3MEHEHHUSI TI0]] BIUSHUEM Pa3IMYHBIX (DaKTOPOB, CIOCOOHOCTH
K CHCTEMHOMY aHAIIU3y BO3HUKAIONIUX MPOOJIEM U BOMPOCOB, a TAKXKE CIIOCOOHOCTH
chopMynupoBaTh BBIBOJ U3 cuTyauuu; M3

— CIIOCOOHOCTh IPUMEHATh 3HAHUS JUIS aHAIHM3a MPUKIIAIHBIX TPOOJIEM X03sHCTBEHHON
nestenbHOCTH; M4

— CITOCOOHOCTH K CaMOCTOSATEILHOMY MPOBEICHUIO HCCIICIOBAaHUM, TTOCTAHOBKE €CTECTBEHHO-
Hay4YHOT'O SKCTIEPUMEHTA, UCTIOJIb30BAHMIO, HAOIFOICHUH; OTBITOB, H3MEPEHUN U PACUETOB TSI
pelLIeHHs HayYHBIX U IpoQecCHoHaNbHbIX 3a1a4; M5

— CIMOCOOHOCTD K OILIEHKE dTHYECKUX aCTIEKTOB HEKOTOPHBIX MCCIEIOBAaHUIN B 00J1aCTH
OroTeXHONIOTHH (KIIOHUPOBAHKE, UCKYCCTBEHHOE OIJIOJIOTBOPEHHE), U IPYTUX €CTECTBEHHO
HalYHBIX JOCTHKEHUAX, M6




*IpeAMeTHbIX:

— chOpPMHUPOBAHHOCTD MPEACTABICHUI O POJIM U MECTE TUCIHUILINHBI B COBPEMEHHOM HAYYHOU
KapTUHE MHpa; TOHUMaHue e€ posid B (OpMUPOBAHUH KPYro3opa U (pyHKIHOHAIBHON rpaMOTHOCTH
JUTsl peleHus npakruueckux 3aaay; Il

— BJIQJICHUE OCHOBOIIOJATalOIIMMHU TMOHATUSIMH, TEOPHUSIMHU, 3aKOHAMU U 3aKOHOMEPHOCTSIMH;
YBEpPEHHOE MOJIb30BaHUE TEPMHUHOJIOTHEN U CUMBOJUKOM; 12

— BJIAJICHUE OCHOBHBIMU METOJaMHU HAYYHOT'O MO3HAHUS, UCIIOJIB3YEMBbIMH IIPU HCCIIEIOBAHUSX,
OBITaX: ONHCAHHEM, HW3MEPEHHEM, IMPOBEACHUEM HAOJIOJCHMIA, BBIIBICHUE ©  OICHKA
AHTPONOTCHHBIX U3MEHEHUH B npupoe; 113

— c(hopMHUPOBAHHOCTh YMEHUI OOBACHATH PE3yNbTaThl SKCIIEPUMEHTOB, PEIIaTh dJIEMEHTApHBIE
3amaun; 114

-- BJIQJICHUE MPABHJIAMHU TEXHUKHU OE€30MaCHOCTU MPHU UCIIOIH30BAHUM XUMUYECKUX BEUIECTB U
nabopatopHoro obopynoBanus; IS

— cOopMHUPOBAHHOCTH COOCTBEHHOW MO3UIMU 10 OTHOIICHUIO K MH(OPMALIUU, TOTydaeMon U3
Pa3HBIX UCTOYHUKOB, TII00ABHEIM TMpobaeMaM U myTsM ux pericHus. I16

B PE3YIbTAaTC MU3YUCHUA OUCHUIIJIMHBI «buonorus (C pas3aciiom XI/IMI/ISI))) 06yt1a10u11/1171051
JOJIDKCH:

3HATh:

- OCHOBHBIE MTOHATHUS, 3aKOHBI U TEOPUH TUCUUILTUHEL; 31

- Kinaccudukanuio 1 HOMEHKIATypy BEIIECTB U OPraHU3MOB, CHMBOJIUKY U B3aUMOCBSI3H; 32

- OcoOeHHOCTH KU3HU, KaK (POPMBI CYIIECTBOBAHHUS MATEPHUU, POIH (PUIUUECKUX M XUMUUIECKHUX
MIPOLIECCOB B JKMBBIX CHUCTEMaX Pa3IMYHOTO YPOBHS OpraHU3allMH, CYIIHOCTb IPOIECCOB OOMEHa
BEILECTB, OHTOT€HE3a, HACIEACTBEHHOCTH U N3MEHYUBOCTH; 33

- CIIOCOOBI pellIeHus] OCHOBHBIX 3a71a4; 34

- OCHOBHBIE O0JaCTH TPUMEHEHHUs 3HAHWUH B psAJie OTPACICH NPOMBIIUICHHOCTH, TPU OXpaHe
OKpY>KaroIen cpebl U 3I0pPOBbS YeToBeKa; 35

- BOKHCWINIUE BEIIECTBA U MaTEPUAJIbl, IUPOKO HCIOIB3yeMbIe HA MPAKTHUKE, 3HAYCHUE B KU3HU
COBpEeMEHHOr0 001IecTBa. 36

yMeTh

- TI0JIb30BAThCs 3HAHUAMU JUIsI OOBSICHEHUS! BOIPOCOB, MOAJCPKHUBAHUS TUCKYCCUU, KPUTHUYHOTO
BOCHpUATHA WMH(OPMALMU U3 Pa3IMYHBIX MCTOYHMKOB M JIaBaTh apryMEHTHPOBAHHYIO OILICHKY,
UCIOJIb3YSl HAYYHYIO TepMUHOJIOTNIO; Y1

- KJacCU(UIMPOBaTh KHUBblE OOBEKTHl, Ha3bIBaTh M3yYEHHBIE BEIIECTBA IO Pa3JIMYHOU
HOMEHKJIAType, XapaKTepu30BaTh 001Me XUMUYECKHE CBOWCTBA; Y2

- paboTaTh C MMKPOCKOIIOM, M3TOTOBJIATH MpoOCTeiiine mpenapaTshl JUIsI MUKPOCKOIMHYECKUX
WCCTIEIOBaHMH, OOBSICHATh YBUIECHHOE. Y3

- BBINOJHATH DKCIEPEMEHTHI 110 PACIO3HABAHUIO BAKHEUIIUX HEOPraHUYECKUX U OPraHMYECKHUX
COEIMHEHM, IPOBOJANTH PACUYETHI [0 YPaBHEHUAM Y4

- pellaTh TeHETHUYECKUE 3a/1au, COCTABIATh POAOCIOBHBIE, 3JIEMEHTAPHBIE CXEMBl CKPEIIMBAHUSA,
BapHallOHHble KpuBble. [IpoBoauTh pacueTsl 1o QopmyiaaM M JenaTh BBIBOJABI, JlaBas
apryMEHTUPOBAHHBIE OTBETHI; ¥YS

- CaMOCTOSITENIbHO paboTaTh ¢ yueOHOW, Hay4yHO - MOMYJISIPHOM JUTEepaTypol; COCTaBIATh IUIAH,
KOHCIIEKT, pedepart, BIaJAETh A3bIKOM IpeaMeTa. Y6

Hcnonb30BaTh NpHOOPETEHHbIE 3HAHUSA U YMEHUS B NOBCEIHEBHOM KU3HM JIJIS:

- (QopmupoBaHus TPaMMOTHOW JIMYHOCTU CO CTOPOHBI €CTECTBEHHBIX HAyK MJIsi COXpaHEHUs
COOCTBEHHOTO OJIArOMOIY4Hs U 3A0POBBS;

- COBCPHICHCTBOBAHUA COOCTBEHHOI1 M03HABATEILHOM JACATCIBHOCTH,



- KPUTHYECKOTO BOCHPUATUS HHOOPMAIMH, TOJIy4aeMOW B MEXJIMYHOCTHOM OOIICHUH U
MacCOBOW KOMMYHUKAIIUHU; OCYIIECTBICHHS CAMOCTOSTEILHOTO MOMCKA, aHAJIN3a U UCIIOJIb30BAHUS
coOpanHO# nHpOpMAIUH;

- peIIeHHUs] TPAKTUYECKUX J>KU3HEHHBIX IMPOOJIeM, BO3HUKAIONIMX B TIPOIECCE ITOBCEIHEBHOM
JIeSITEIILHOCTH,

- OpCABUACHUS BOSMOXKXHBIX HOCJIGIICTBI/Iﬁ OMPCACIICHHBIX ﬂCﬁCTBHﬁ YCJIO0BCKa KaK AJId 06651, TaK U
YeJI0BCUYECTBA B LICJIOM U OKPY)KaIOH_Ieﬁ CpEakI;

- OLEHKHU MPOUCXOJSAIIUX COOBITUA U TIOBEIEHUS JIIOJAEH C TOYKH 3PEHUS COXpPaHEHHS
OKpY>KaroIlEn Cpeibl.

- 17151 coOuroieHus Mep IpodUIaKTUKU OTPaBJICHUIM, BUPYCHBIX U APYTUX 3a00JeBaHUil, CTPECCOB,
BpPEAHBIX NPUBBIYEK (KypeHHs, aJKOrOJIM3Ma, HapKOMaHWM); MpPABUJI IOBEJIEHUS B IPUPOJHOU
cpene;

- OKa3aHusl TEepBOW MOMOIIM MPU TPABMATUYECKUX, MPOCTYAHBIX M JAPYruX 3a00JeBaHUSIX,
OTpaBJICHUAX NHUIICBBIMU IPOAYKTAMMU,

- OLNCHKHU OTHYCCKUX AaCIICKTOB HCKOTOPLIX I/ICCJIGI[OBaHI/H\/JI B o0llacti OHMOTEXHOIOTHH
(KJ'IOHI/IpOBaHI/Ie, HCKYCCTBCHHOC OHJ'IOI[OTBOPCHI/IG);

- 0e3omacHoe IMPUMCHCHUEC XMMHUUYCCKUX CPCACTB B 6BITy " Ha ITPOU3BOACTBC,
- 'paMOTHOC OLICHUBAHUC CUTYAlUH U JEUCTBUS COTJIaCHO TMTOJIYUYCHHBIX 3HAHUH.

1.5. PexomenayeMoe KOJIM4eCTBO YACOB HA OCBOEHHE MPOrPaAMMBbI IMCHUIIMHBI:
MaKCUMaJIbHOW Harpy3Ku 0Oydaromierocs 1mo JucuuiuiHbl «bruonorus (¢ pasgenom xumus)y» - 214
yac, B TOM 4HcIe: 00s3aTeIbHOM ayIAUTOPHOM HAarpy3Kd OO0ydaromerocs 154 4acos;
CaMOCTOSITENILHOM paboThl 00yJaromierocs 60 4acoB, KOHCYJIbTAIIMH 8 YaCOB.

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOW JUCIIUILINHBI

2.1. Oobem mucuummmabl «KBUOJIOTUS (¢ pa3aesiom XumMusi)» U BUABI padoThI

Bup padorsi Oovem uacos
MaxkcumanbHas Harpy3ka (Bcero) 214
Oobs13aTesqibHAs ayAUTOPHAsI HATPYy3Ka (BCero) 154
B TOM YHCIIC:
JIEKIIUOHHBIE 3aHATUS 125
MPAaKTUYECKUE 3aHATUS 14
nabopaTOpPHBIE 3aHIATHS 15
CamocrosiTejibHasI padoTa 00y4Jarouierocs (Bcero) 60
B TOM YHCIIE:
paboTa ¢ KOHCIIEKTOM 6
paboTta ¢ y4eOHUKOM M JIOTIOJIHUTEIHLHOMN JIUTEpaTypOoit 8
MOATOTOBKA COOOIIEeHNH, pedepaToB, TOKIAA0B, MPE3CHTAINI 12
MOATOTOBKA K CEMUHAPCKOMY 3aHSTHIO 4
penieHue 3aaau 20
BBITIOJTHEHHE 3aJ]aHUH TI0 BBIOOPY 3
MOATOTOBKA K 3a4ETy 1
KoncyabTanumn 8
IIpomexyTounas arrecTauus B popme 1udpepeHIMPOBAHHOIO 3a4eTa BO 2 ceMecTpe.




2.2. TemaTnueckuii niian u coaep:xkanue Jucuunanabl BUOJIOT'UA (¢ pazaenom xummus)

HaumeHoBaHue Conep:kanue y4e0HOro MaTepuaJa, J1a00paTopHble U MPaKTUYecKHe padoThl, CAMOCTOATEIbHbIE O0bem | Dopmupyembie
pa3iesioB U TeM padoThl 00y4aouXcs YacoB | 3HAHMSA M YMEHHUS
1 2 3 4
PA3JIEJ 1 BUOJIOI'UsA
I'nasa 1. buoJsiorusi — HayKa o0 JKU3HU. 30
Tema 1.1. BBenenue 1. Pa3zButue OHOJOTUH, KaK HAYKH. 2 35, V1, Y6, M3,
2. CBoiicTBa ¥ YpOBHH OpTaHU3ALINH KUBOW MaTEPHUH. 2 I11, 112,
Tema 1.2. lluTosorus | 3. XuMHUYECKHUM COCTaB KJIETKU. HeopraHuueckne COeTMHEHUS KISTKH. 2 31, 33, 34;
— HAyKa 0 KJIeTKe. 4. JIunuapl U yrIIeBOIBI. 2 V1, V3,V4, V6;
5. Benku. 2 M1, M3,M4,M5;
6 Jlabopamopnoe 3auamue Nel « Kamanumuyeckas akmugHOCmb pepmeHma Kamanazvl 8 HCUGOMHBIX U 2 M2, N3,n4, ns.
PACMUMENbHBIX MKAHAX. »
7 HyxneunoBble kucinotsl. AT® u apyrue opraHnyeckue COeJUHEHUS KIETKHU. 2
8 CtpoeHue U GyHKIUM KIETKU. JlabopamopHas paboma Ne2 "Ilnasmonus u 0eniasmonus 6 Kiemrkax 2
Koodcuywl 1yKa’
9 [pakTtuyeckoe 3anatue Nel «CTpoeHHEe pacTUTEIbHOM, KUBOTHOM, TPUOHON ¥ OaKTepUANBLHON KIETOK | 2
[10JT MUKPOCKOIIOM. »
Camocmosmenvhas paboma:
- Pabora ¢ yueOHHKOM: 3aIOTHUTH TAOJHUIIBI, 3apPUCOBATh KJICTKH Pa3HOOOPA3HBIX IPYII OPTaHU3MOB,
BUPTYaJIbHOE BOCTIPOM3BEICHUE CTPOCHHUS KIETKU C 33JaHHBIMU (PYHKITHSIMHU. 2
- 3yueHune OMOIOTHYECKON TEPMUHOJIOTHH, BEICHUE TEPMUHOJIOTHIECKOTo ciioBapsi. CocTaBiieHHe
KpPOCCBOP/IOB C HCIOJIb30BAHUEM IIUTOJIOTHUECKUX TTOHATHH.
Tema 1.3 10. OOMmeH BelIecTB U MPEBpAIeHHE YHEPTUH B KiIeTke. DOTOCUHTE3 2 31, 32,35, 34,
Oobecneuenne kiaerok | 11. I'mukonm3 u nuki Kpebca 2 Vo6, M1,M2, M4,
JHEepIrue. Camocmosmenvras paboma: 11, 112, I16
- KoHcIiekT: moAroTOBUTH HATJISAHBIE OJIOK CXEMBI, COCTAaBUTh MEHIO, YUUTBIBAs YHEPro3aTPaThl U 2

KaHOpHﬁHOCTL UM C pa36HBKOﬁ Ha YTJICBOJHLI, OCNKU U JKHUPBL. IIoaroTOBUTH CIHMCOK MMPpOAYKTOB
YUUThIBasA HOTpe6HOCTI/I B BUTaMHHaXx.
- I/I3y‘{eHI/IC OMOJIOrHYEeCKOi TCPMUHOJIOTUH, BEACHHUC TCPMUHOJIOTHYCCKOT'O CII0OBAPsI. 3aIIoJIHCHHUE CXEM




HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuaJa, JadopaTopHble H MPAKTHYECKHE PAa00ThI, CAMOCTOSITEILHbIE O0bem | Dopmupyembie
pPa3/1eioB U TeM padoThI 00yYaOIUXCS JacoB 3HAHUS U YMEHHS
Tema 1.4. 33, 34, V1, V5,
HacnencrBennasn 12. T'enernueckast unopmanus. Y aoenue JIHK, cunres PHK, GuocunTtes 0eaKkoB. 2 M2, M6, 112, 114
uHdopmanus u CamocmosmenvHnas paboma obyuaowuxcs
peanu3amus eé B Pemenwue 3a1a4 mo MoJEKyJISIpHOW OHMOJIOTHH. 2
KJIeTKe
I'naBa 2 Pa3MHo:keHUe U pa3BUTHE OPraHu3Ma 6
13. PazmHokenue opranusma. becrionoe u mosioBoe. MuTo3 u Meio3, 00pa3oBaHUE TOJIOBBIX KICTOK. 2 I11, 112, I16, M1,
14. UunuBuayanbHOE pa3BUTHE OpraHu3MoB. OHTOTeHE3 U CIIOCOOBI OTUIOA0TBOpeHus. MuauBuyansHoe | 2 M4, M6, 31, 35,
pPa3BUTHE YETIOBEKA. V1,6
Camocmosmenvhas paboma:
- [IpoekTHast paboTa: «3aKOHOMEpPHOCTH OHOJIOTHIY. [10ITOTOBKA WHAMBUIYAIBHBIX UM KOJUICKTHBHBIX
npoekToB. [loaroroButh pedepaTsl Ha 3aJaHHBIC TEMBI. 2
- PaboTa Hajy KOHCIIEKTOM: CpaBHUTEIIbHAS Ta0IHIIA KJIETOK, THIIOB Pa3MHOXKECHHS, OJIOK-CXEMBI
YKU3HECHHBIX IMKJIOB U YPOBHEH OprHA3aIluy Pa3IMIHBIX CHCTEMATHUSCKUX TPYIIIL.
I'naBa 3 OCHOBBI FeHeTHKH M CeJIeKIUN. 8
15. OcHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH, TTOHSATHS TEHETUKH. 2 M1, I11, 112, 114,
16. [IpakTuueckoe 3aHaTre Ne2 «OCHOBHEIC 3aKOHOMEPHOCTH HACIICICTBEHHOCTH. 2 31-35, V1,V5
Camocmosmenvhas paboma:
- [ToAroToBUTH MpE3EHTAIINH 10 TEME 2
- Pemenue 3a1a4 o reHeTrke, pacmudpoBKa reHETUIECKOTO KOa U TCHETUISCKUX KapT. 2
I'naBa 4 OcCHOBHbIE 32KOHOMEPHOCTH U3MEHYMBOCTH 14 M1,M4, M5, M6,
17. 3aKOHOMEPHOCTU U3MEHIUBOCTH. 2 I11, 113, 114, 116,
18. MoauduKanuoHHas 1 MyTalMOHHASA U3MEHYUBOCTb. 2 31, 33, 36, 35,
19. T'eneTrKa — TeOpeTHYECKAs OCHOBA CeNeKiu. Yuenne Basunosa H.U. 2 Y1, V6, V5.
20. JlocTr>keHus: COBPEMEHHOM CeeKIIUU 2
21. BuoTexXHOJOTHH: e€ TOCTIKEHUS U IMIePCIICKTUBBI pa3BUTHs. KIIOHHPOBaHHE KUBOTHBIX (TIPOOIEMBI 2
KIIOHUPOBAHUS YeJIOBEKa)
Camocmosmenvhas paboma:
- [ToarotoBUTh COOOIIEHNUS HA BEIOPAHHBIE TEMHI 10 TTIaBE. 2
- Pabora ¢ yueOHUKOM: aHAJIN3 POAOCIOBHBIX, TPOTHO3 MIPOSIBJIICHHS TCHETUYECKHUX 3a00I€BaHUH, 2

pa3pa60T1<a AJIropuT™Ma JeHUCTBUI NI IMOJIYYCHHA OpTraHru3Ma C 3aIaHHBIMU ITPHU3HAKAMMU.




HaumeHoBaHue Conep:kanue y4ye0HOro MaTepuaJa, 1ad0paTopHble U MPaKTHYecKHe padoThl, CAMOCTOATEIbHbIE O0bem | Dopmupyembie
pa3iesioB U TeM padoThl 00y4aouXcs YacoB | 3HAHMA M YMEHHUS
I'maBa 5 IBOJOIHUS 16
22. CBUCTEIIbCTBA IBOJIONMH. J[0Ka3aTenbCTBA U TCOPHUH. 2 M1,M3, Me, I12,
23. dakropsl 3Bosonuy. KoHnenus Buja. 2 113, 31, 35, V1,
24. HacnencTBeHHass U3MEHYMBOCTH — MaTepUal JIsl SBOTIOINAN 2 V6
25. Jlabopamopnas paboma Ne3: Nzyderrne MOp(OIOTHIECKIX KPUTEPUI BUIA, U3SMEHUYUBOCTH U 5
HACJIEICTBEHHOCTH.
26. EctecTBenHbIit 0TO0p. CHHTETHYECKASI TEOPUS IBOJIOLIH 2
27. BunooOpa3zoBanue. Mukpoaspomromus. CoBpeMeHHbIE IPEICTaBICHUS O BUA000pa30BaHUH. 2
28. MaxkponsBodronus. JlokazaTenbcTBa 3Botonnd. bronorndyeckuii mporpecc 1 OMOJIOrHYECKHii perpecc. | 2
Jlabopamopnas paboma Ne4.: «3ydeHre npuCcrocOOIEHHOCTH OPraHU3MOB K CpeJie OOMTaHMSL.
BrisiBieHre aporeHe30B y paCTeHUN U UIMoalanTaluil y HaCeKOMbIX (’KMBOTHBIX)».
Camocmosmenvhas paboma: 2
- 3apanus o BeIOOpY: oopMuth Tabmuiy «OCHOBHbBIE HAMPABJICHHS 3BOJIIOIMOHHOTO MPOIECCay,
0opOpPMUTH HATISTHBIC TOCOOMS M3 TIPUPOTHOTO MaTEpHalia o TEME.
- [TogrotoBuTh pedepatsl U Mpe3eHTAMHU BEHIOpAaHHBIE HA TEMBI 110 TJIaBe.
I'maBa 6 Bo3HukHOBeHue U pa3BuTHe ku3HU Ha 3emJe. [Ipoucxokaenne yeaoBeka. 6
29. CoBpeMeHHBI€ MPEeICTaBICHUS O BOBHUKHOBEHUH XU3HU. OCHOBHBIE ATAIbI Pa3BUTHS KU3HU. 9 M3, M4, Mé,
Cucremaruka. 5 I11, 112, 116, 32,
30. DBomonus yenoBeka. EAMHCTBO MPOMCX0KIEHHUS YeJIOBEYECKUX pac. 33, 36, V6, Y5,
Camocmosmenvhas paboma: Vi
-TIIOJITOTOBUTH pedepatsl U mpe3eHTannu: «OCHOBHBIE TUIIOTE3bI TPOUCXOXKICHHUS KU3HU HA 3eMIIe» U 9
T.I1.
I'naBa 7 JKOCHCTEMBI. 16
31. B3auMOOTHOIIIEHHUS OPraHU3Ma U CPEe.Ibl. 2 M1, M3-Mé, I11-
32. IIpaktnueckas pabora Ne3 «OreHKa BIMIHUA TEMIIEPATYPHI Ha )KUBOI opraHn3M. AKBapuyM Kak 2 116, 31, 35, 36,
MOJEIb DKOCUCTEMBIY. V1, V5, V6
33 BuoneHos u 6uoreoneHos3. BinsHue denoBeka Ha IKOCUCTEMBI 2
34. buocdepa. KpyroBopoT OMOreHHBIX 3JIEMEHTOB B OHochepe. 2
35 Ipakrrueckas padota Ned «CpaBHUTEIIbHAS XapaKTEPUCTHKA IIPUPOTHBIX M HAPYIIICHHBIX 2
IKOCUCTEM).
36. buonornyeckue ocHOBBI oXpanbl pupo il Hoocdepa. 2




HaumeHoBaHue Conep:kanue y4ye0HOro MaTepuaJa, 1ad0paTopHble U MPaKTHYecKHe padoThl, CAMOCTOATEIbHbIE O0bem | Dopmupyembie
pa3aesioB U TeM paboThl 00yUYaAKOIIUXCS JacoB 3HAHHMS U YMEHHUA
Camocmosmenvhas paboma: 5
- pabota ¢ yaeOHHKOM: 0()OPMUTH OCHOBHBIE TEPMUHBI, IIOHATHS IO YKOJIOTHH,COCTaBUTH 0000IIAIOIIYIO
Ttabmuiy: «buocdepa». [ToaroToBUTH COOIIECHUS. 5
- MOATOTOBUTH MIPE3CHTANNHU, peepaTsl O BHIOPAHHBIM TEMaM TJIaBBI.
I'naBa 8 Buonunka 6
37. buoHuKa - 0JJHO U3 HAIIPABICHUIH OMOJIOTUU ¥ KHOSPHETHKH. 2 M1, M2, M4-
38. 3ay1aun ¥ NEPCIEKTUBBI COBPEMEHHOM OMOHUKH. 2 Me, I11, 112, I16,
Camocmosmenvhas paboma: IlonroroBUTH npe3eHTauu Ha Temy: «llepcrnekTuBbl COBpeMEHHON 31, 35,36, V1,
OMOHMKWY», U T.I1. [IpoekTHBIC pabOTHI MO KEITAHUIO. 2 vé6
Koncynbpranuu 4
HUTOI'O BUOJIOT'UA: 106
Pa3zmen 2 XUMU

I'mapa 1.1 Baxkneiilmue XuMu4ecKne NOHATHSA U 3aKOHBI. 6 M1, N1, N2, N4,
1. OcHOBHBIE IOHATHS M 3aKOHBI XUMHH. CTEXHOMETPUS 2 ¥1,34,VY1, Y6
2. [Ipaktrueckoe 3ansatue Nel: Pemenue 3a1a4, pacueTHbie (hOPMYJIbI. 2
Camocmosmenvhas paboma:
Perrenue pacdeTHbBIX 3a71a4 Ha HAXO0XKJIEHUE OTHOCUTEIILHON MOJIKYJISIPHOM MaccChl, OTpe/IeJIeHUe 2
MAacCOBOU J0JIM XUMHUYECKHUX PJIEMEHTOB B CJI0)KHOM BEIIIECTRBE.

I'naBa 1.2 113 u IIC xumuuyeckux 1ementoB /.. MeHaesieeBa 6 M1, M3, 112, 31,
3. [Nepuoaudeckwuii 3aKoH 1 niepuoandeckas cuctema JI.11. MenjeneeBa B CBETE COBPEMEHHBIX 5 32,34,V5,V2,
MPEACTABICHUIN O CTPOCHUH aTOMa U €ro 3HAaYeHHE Vi
4. Jlabopamopnoe 3ansimue Nel « CocTaBiaeHHUE dJIEKTPOHHBIX U AJIEKTPOHHO-TpaPUIECKUuX GopMyIt 2
aTOMOB DJIEMEHTOB, ONPE/IEICHNEe BAICHTHBIX BO3MOXKHOCTEH. OnpeneneHue Gopmys BEIecTB.»
Camocmosmenvras paboma 00y4arouuxcsi.
CocTaBrieHre NIeKTPOHHBIX KOH(UTYpAIHil aTOMOB XUMHUYECKUX AJIEMEHTOB. 2
XapakTepucTUKa XUMHUYECKHUX 3JIEMEHTOB U UX COEAMHEHUH 1O 1onokeHuto B [1C

I'naBa 1.3 Ctpoenne BelecTBa 4 M1, M3, M5, 2,
5. Tunel XuMUYeCKUX CBsI3€H. THUIIBI KPUCTAUIMYECKUX PEMIETOKH CBOMCTBA BEIIECTB. 2 ni, 31, 36, Y2, Y6
CamocmosmenvHas paboma obyuaowuxcs
OrmpesienieHne TUTIA XUMUYECKOHN CBS3U B PA3JIMYHBIX COCTMHEHUSIX 2
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I'maBa 1.4

XumMu4eckKkue pPe€akmun

16

6. Kmaccudukanus xumudeckux peakuuii. [IoHsTHE 0 CKOPOCTH XUMHUECKUX PEAKIIUH, 3aBUCIMOCTD OT
pa3nuuHbIX (pakTopoB. OOpaTUMbIe U HEOOPATUMBbIE PEAKIIUH.

7. XuMU4€eCKO€e PAaBHOBECHUE U CIIOCOOBI €r0 CMELIEHUS.

8. DnexkTponuTuyeckas auccouuanys. Peakiun noHHoro oomMena. ['uapoians coennHeHnn

9. Jlabopamopnoe 3anamue Ne2 « Peaxyuu uonrnoco oomena. I'uoponus coneiiy.

10. Creniers okucnerusi. CUIbHBIC U CIIA0BIC AJICKTPOJIUTHI.

11. Knaccudukanusi OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.

12. DnekTponu3 paciiaBOB U BOJIHBIX PACTBOPOB JIEKTPOJIUTOB.

NINININININ

Camocmosmenvhas paboma 00y4anowuxcs

Penrenue 3a1a4 1o onpeiesIeHUI0 CKOPOCTH XUMUYECKUX PEAKIIMN, YCIIOBHH CMEIIEHHUSI XUMHUYECKOTO
paBHOBECHSI.

Pemenue 3a1a4 Ha onpezienieHne KOHIIEHTpauu pactBopoB. CocTaBieHHe ypaBHEHUN
AIIEKTPOIUTUIECKOMN TUCCOIMALINH, PEAKIHA MOHHOTO 0OMEHa, THPOJIN3a COJICH.

PaboTa ¢ KOHCIIEKTOM: BEJICHUE CIIOBAPS] TEPMUHOJIOTHH, COCTABJICHUE aJITOPUTMA JACUCTBUH JUIsI
YpaBHHUBAHUS pPEaKIUi U HAMMCAHUS (HOPMYIT

M3, M4, N1, N5,
Y1, 31, 36, ¥4, Y5

I'maBa 1.5

MeTtaniabl

13. CtpoeHue MeTaJljIoB U UX KiIacCUpUKaIMs. XUMUUYECKHe U (U3NUECKHEe CBOMCTBA.

14. O6mue crnocoObl MOMy4YeHUs] MeTAII0B. MeTamyprus

15. Koppo3sus meramioB. Crioco0bl 3alIUThl METAJIJIOB OT KOPPO3HH.

M4, M5, N1, N3,
33, 34, 35, 36, Y1,
¥2,Y4,Y5, Y6

I'masa 1.6

HemMeraabl

16. OcobeHHOCTH CTPOCHHSI ATOMOB HEMETAIIJIOB U UX CBOWCTBA

17. lIpakmuueckoe 3anamue Ne2: «CrnocoObl 3alIUTHI OT KOPPOIUKY.

N NIOINININ O

Camocmosmenvhas paboma 00y4aOwuxcs

Pemrenue 3amau Ha cmecu BelecTB. Pelienne 3a1ay Ha BBIXOJ NPOAYKTOB peakiuu. CocTaBlieHHne
ypaBHEHUN peakIMii 1Mo Ienodkam npespamennid. [loaroroBka npe3eHTanuii Ha CHoCOOBI pereHus
3a7ad4.

M4, M5, M1, N3-
M5, 33-36, ¥Y1-¥6

KonTtpouabnas pa6ora

Ounenka o uroram cemecrpa.

T's1aBa 2.

OPI'AHUYECKASA XUMUA




HaumeHoBaHue Conep:kaHnue y4yeOHOro MaTepuaJa, JadopaTopHble H MPAKTHYECKHE PA00ThI, CAMOCTOSITEILHbIE O0bem | Dopmupyembie
pa3aesioB M TeM padoThl 00y4YarOIIUXCs 4acoB | 3HAHUS M YMEHHS
I'nasa 2.1 Teopusi XMMH4YeCKOr0 CTPOEHHUSI OPTAHUYECKUX COeJMHEHN . JJIeKTPOHHAsl IPUPOAA XUMHYECKHX M1, I11, 112, 31,
cBsi3eil. 8 32,36,Y2,V5
18. OcHOBHBIE MOJIOKEHUS TEOPUN XMMHUECKOTO CTpOeHUsII0 130Mepust u n3omepbl 2
19. Knaccudukarys opraHu4ecKiX BEHIECTB 110 CTPOCHHIO. [ OMOJIOTH. 2
20. IIpakmuueckoe 3anamue Ne3 «BbIOTHEHNE YIIPAXHEHUH Ha COCTABICHUE CTPYKTYPHBIX (hopMys 9
M30MEPOB U Ha3BaHUU MO CUCTEMATHUECKOH (MEXIyHapOJHOM) HOMEHKIIAType alIkaHOB)
CamocTrosiTesibHasi padoTa 00yYarOIMXcst
[TonroToBKa ¢ KOHCIIEKTOM U JIOTIOIHUTENILHON JINTEPATYPOH 110 COCTABICHHUIO KAPTOYEK ISt OTPAOOTKH | 2
Ha3BaHMs amkaHoB. PaboTa ¢ TepMuHamu.
I'naBa 2.2 IIpenenbHble yriieBoA0POAbI (AJTKAHBbI, HIH NapaguHbI) 2 M5, M4, N4, 15,
21. AnkaHbl: HOMEHKJIATypa, XUMUYECKUE CBOMCTBA, OJyUYE€HUE U IPUMEHEHHUE aJIKaHOB. 2 Y¥6,VY4,Y2, 36,34
I'naBa 2.3 HenpenenabHblie yriieBoaopoabl (AJIKeHbI, aJTKaAHeHbl U AJTKHHBI). 4 M5, M4, N4, N5,
22. AnKeHbl: HOMEHKJIaTypa, XUMUYECKHUE CBOMCTBA, MOIyYeHue U npumeHeHue. [lonstue nueHos. 2 Y6, Y4,VY2, 36, 34
HarypanbHblii M1 cuHTETHYECKHE KaydyKu. Pe3uHa.
23. ATKMHBI: HOMEHKJIaTypa aJKMHOB, XUMHUYECKHE CBOWCTBA, IPUMEHEHHE allE€TUIICHA. 2
I'naBa 2.4 ApomaTuyeckue yrieBojabl (apensbl). [IpupoaHbie HCTOYHMKH YIJIEBOJOPOIOB M UX NlepepadoTKa 6 M4, M5, N2, N4,
24. Apenbl. XuMu4ecKue cBolicTBa OeH3oma, mpumMeHeHue. [Ipupoanblii ras: cocraB, MPUMEHEHHE B 2 Mns, Y4-¥e6, V1,
kaudecTBe TorunBa. Kamenusriit yrois. Hedts. HedrenpoaykTsr. 31,34, 36
25. Jlabopamopnas paboma Ne3. «KadecTBEHHbII aHAIN3 OPraHUYECKUX COeTMHEHUN. 1I3roToBIeHNe 2
MOJIeJIel MOJIEKYIT YTIIeBOI0po10B. HaxoxaeHne MonekynsipHoi popmyIibl ra3000pa3HOTo
YII€BOAOPOAA 110 IPOLYKTaM CrOPaHHUsl, OTHOCUTEIBHOMU IIJIOTHOCTU U MAaCCOBOM J10JI€ 3JIEMEHTOB).
CamocrosiTesibHAs padoTa 00y4arOIIMXCH
[ToaroroBka nokmnanoB, pedeparos, Npe3eHTalul 2
I'maBa 2.5 Kucaopoacoaep:kamme coelMHeHUs 2 M1, M4, N1, N2,
26. IlonsTHE O IIpeIeNbHBIX OJJHOATOMHBIX CIMPTAX UX CBOWCTBAX M NMpUMeHeHue. [ muuepuH u 2 32, 35, 36, Y1,
MHOTOQTOMHBIE CITUPTHI. DTHIICHTIIUKOIb U (DEHOJI. Y2, Y6
I'naBa 2.6 Aubaeruibl 1 KApOOHOBbIE KUCJIOThI 4 M3, M4, M5, MN1-
27. Tlousarue o6 anpaeruaax. @opMaibIeryI U €ro CBOWCTBA U IPUMEHEHHE. 2 ne, 32-36, Y1,
28. [NonsaTre 0 KapOOHOBBIX KHCIIOTaX UX CBOWCTBAX W IMOJyYEHHE. 2 Y4, VY5.




HaumeHoBaHue Conep:kanue y4ye0OHOro MaTepuaJa, 1ad0paTopHble U MPaKTUYecKHe padoThl, CAMOCTOATEIbHbIE O0bem | Dopmupyembie
pa3aesioB U TeM padoThl 00y4YaOUIUXCS YacoB | 3HAHUS U YMEHMS]

I'masa 2.7 Cao:xunble 3¢upbl. ZKupbl. 8 M3, M4, M5,
29. lonsTtue o cnoxHbIX 3¢upax. [lomyyenne cnoxubix 3¢GpupoB peakuuneit srepupukanun. CroxHbIe I11-116, 32-3610
3¢upsl B IPUPOJIE, X 3HAYCHHE. 2 Y5, V1, V4
30. Knaccudukanus xupoB. XUMUYECKHE CBOWCTBA KUPOB: TUAPOIU3 U THAPHPOBaHUE. MbLia. 2
[IpumeneHue xupoB HA OCHOBE CBOMCTB. MbLia.

31. Ilpakmuueckoe 3anamue Ne4

CocraBiieHre CTPYKTYypHBIX (hOpMyJT KapOOHOBBIX KUCIIOT, 3(pUPOB, )KUPOB U UX MPOU3BOJAHBIX. Pemenue | 2
pacyeTHBIX 3aJ1a4.

CamocmosmenvHas paboma obyuaowuxcs

CocraBiieHre ypaBHEHUH peaKInid, TOJTBEPKIAONINX XUMHUYESCKHE CBOMCTBA KAPOOHOBBIX KHCIIOT. 2
Pemenue 3amay.

I'naBa 2.8 YraeBoabl 6 M1, M2-M4, N1-
32. Knaccudukarnus yriieBogoB: MOHOcaxapuIsl (TIOK03a, (PYKTO3a), TUcaxapuisl (caxaposa) u 2 ne, 32, 33, 35,
noyicaxapusl (KpaxMani U HEeTi003a). 36, Y2,VY4,VY6
33. 3HayeHue yrieBoI0B B )KMUBOW MIPUPOJIE U JKU3HH yesioBeka. [loHsTHe 0 peakuusax MOJMKOH ICHCAIIUN )

Y TUAPOJIM3a HA IPUMEPE B3aUMOIIPEBPAILICHUN.
CamocmosmenvHas paboma obyuaowuxcs
[TonroroBka pedeparos, npezeHTanuii no teme. Pemenue 3anad. 2

I'maBa 2.9 A3oTcoaepaxaliue OpraHudecKkue coeJMHeHus 6 M1, M3, M4, M1,
34. Tlousatue o6 amuHax. [lonydeHne aHUIMHA U3 HUTPOOEH30J1a €ro MPUMEHEHUE U CBOMCTBRA. 2 M2, ne, 32, 34,
AMHUHOKHCIIOTEI X CBOMCTBA. 36, Y1, VY2, VY6

35. IlepBuuHas, BTOpHYHasi, TPETUYHAS CTPYKTypa Oenka. XUMUYECKue cBoMcTBa OenkoB. bemku kak )
OHOIoIMMEpHI
CamocmosmenvHas paboma obyuaowuxcs )
[ToaroroBka cooOlieHN 1O TEME B pelIeHUE 3a1a4
I'maBa 2.10 CuHTeTHYeCKHE MOJIUMePbl 8 M1- M5, N1-Me,
36. ITmactmaccel. [TonydeHue MoMMepoB peakiue oJTUMEPHU3aIiH U TIOJTUKOHICHCAITUH. 2 32-36, Y6, Y4, Y2,
TepmoracTuyHbIE U TEPMOPEAKTUBHBIE TUIacTMacchl. [IpencraButenu miactMace. V1.
37. BomokHa, ux kinaccudukarys. [lomyderre BojaokoH. OTaenbHbIe TPEICTaBUTEIIN XHMHYSCKUX 5

BOJIOKOH. Jlabopamopras paboma Ne4 "BbICOKOMONIEKYISIpHBIE COeIMHEHU. Pacrio3HaBaHue miiacTMace
U XUMHUYECKUX BOJIOKOH."
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Camocmosmenvuas paboma 06y4aouuxcs 9
[ToaroroBka pedeparoB U npe3eHTanuil Ha Temy «MeToAbl CHHTE3a CHHTETUYECKIX
BBICOKOMOJICKYJISIPHBIX COSTMHECHUN .
Pemrenue 3amau

Tema 2.11 XuUMHus B 5KM3HHU 0011[eCTBA. 2 M1,M2, M4, MN1-
38. Xumuyeckas IpOMBIIIEHHOCTh U XMMUYECKHE TeXHOMOoruu. OXpaHa 0T XMMHUUYECKOTO 3arpsA3HEHUs] n3, ne,35, 36,
OKpY>KarOILEH Cpeibl. Y1,VY2,VY4,VY6
39. Xumus 1 MOBCEAHEBHAS KU3HD YelloBeka. JlomaliHss anteka. Morolye U YUCTAIINE CPEICTBA. 2
CamocrosiTesibHasA padoTa 00yyaouuxcst
[ToaroroBka nokianoB, pedeparoB, Mpe3eHTAIUH. 2
Pemenwue 3a1a4 1 MOATOTOBKA K 3a4ETYy. 2

KouncyabTanuu 4

Jluppepenyuposannuiii 3auem

Uroro paznen 2 108

Bcero 214




3. YCJIOBUA PEAJIM3ALIUU TPOT'PAMMBI INCHUIIJIMHBI

3.1. TpeGoBaHusA K MUHMMAJILHOMY MAaTEePUAJIbHO-TEXHUYECKOMY 00ecreYeHn 0
Peanmauml nporpamMmmbl  JUCHUIIIIMHBI Tpe6yeT HaJIn4yuda KaGI/IHeTa CCTCCTBCHHOHAYYHBIX
JTUCIUTUINH.

OO6opynoBaHue KaOWHETA:

— IOCAJ0YHBIE MECTA M0 KOJIMYECTBY 00yJaromuXxcs,

— paboyee MECTO MpernoaBaTes,

— yYEHHYECKas JI0CKa

— KOMIUICKTHI IUIaKaTOB,

— HaTypaJbHbIE OOBEKTHI JUIs IPOBEICHUS MPAKTHUECKUX U TaOOPAaTOPHBIX PaboT (ceMeHa,
repOapuu, pacTeHHsl, KOJUICKIIUH U T.I1.),

— Ha0Op PEaKTHBOB U J1a00PATOPHON MOCY/IBI JJISI OTIBITOB,

— KOMITBIOTEP C JIMIIEH3UOHHBIM ITPOTPAMMHBIM 00€CIICUCHUEM,

— MEIMAIPOCKTOP,

— DJIGKTPOHHBIA MHUKPOCKOM C KOMIUIEKTOM F'OTOBBIX MUKPOITPETIapPaToOB,

— MPE3CHTAIMH C OIBITAMHU.

— TocoOus I 1TaOOpaTOPHBIX padoT,

— CIIPaBOYHBIC TOCOOUS, TUAAKTHYCCKIE MAaTCPHAIIBL;

— pa3aTOYHBIN MaTepua B BUIC TAOJIHII.

3.2. UudgopmanuonHoe odecriedenne 00yueHus

IlepeuyeHb peKOMeHAYyeMbIX W3JAHWH, [ONOJHUTEJbLHON JHUTEpPaTypbl 1O MpeaMeTy
BUOJIOT'US ( ¢ pa3nesiom Xumusi)

OCHOBHBIE UICTOUHUKU:

- bensies 1.K., demvmmun .M., Ky3uenosa JI.H. u np.buonorus. O6mast 6uonorus. 10-11
KJIacchl : YUeOHUK 00111e00pa3oBaTeIbHbIX yUpexkaeHuil: 0a30BbIi ypOBeHb. - 9-¢ u3a. - M. :
[Tpocsemenwue, 2019. - 304 c. : un . - (AkageMuYecKuii IIKOJIBHBIN yaeOnuk). - ISBN 978-5-09-
019775-5 : 249-00.

- Pym3utuc I'.E. Xumus 10 xnaccoB : Yueonuk. - M. : ACT-Actpens, 2017. - 159 c. - ISBN 5-
17-020011-0. - ISBN 5-271-06857-9 : 135-00.

- Pymzutuc I'.E. Xumus 11knace : YueOnuk. - M. : ACT: Actpens, 2017. - 142 c. - ISBN 5-17-
020413-2. - ISBN 5-271-07318-1 : 135-00.

JononHuTenpHas TuTEpaTypa:

- DKOJIOrMYecKre OCHOBBI IPUPOONOIL30BaHus | YueOHuk / 3. A. Apycramos, U. B. JleBakoBa,
H. B. bapkaiosa. - M. : JlammkoB u K', 2019. - 280 c. - ISBN 5-94793-165-3 : 102.35.

- Nonnera A.1O. buonorus. Bech mikoiapHBIN Kype B cxemax U Tadnumax. — M., 2014,

- CuornazoB B.U., Aradgonosa 1.b., 3axaposa E.T. buomnorusi. O6mast Ouonorus: 6a30BbIi
ypoBeHs, 10-11 kmacc. — M., 2014.

- MamonroB C.I'., 3axapoB B.b., Koznosa T.A. buonorusi: yueOHUK 1715 CTYA. YUpEKIESHUN
BhIclI. 0Opa3oBanus (6akanaBpuar). — M., 2014.

- I'abpuensu O.C., OctpoymoB WU.I'., Octpoymona E.E. u np. Xumus mist npodeccuii u
CHeNHATbHOCTEN €CTECTBEHHO-HAYYHOT'0 IPOQMIIs: YIEOHUK AT CTYl. YUPEKICHUN Cpef.
[Tpod. oGpazoBanus. — M., 2018.

- 'abpuensn O.C., JIsicoBa I'.I". Xumusi. TecTsl, 3a1aun U ynpakHeHus: yue0. mocoodue amis
CTYyJI. yUpexaAeHui cpe. mpod. odpazoBanus. - M., 2018.

- 'abpuensn O. C., OctpoymoB U. I'., Cnagkos C.A. Xumus 10 xnacc. YueOHUK: 0a30BbIi
ypoBeHnb. M3narensctBo: [Ipocsenienne, 2019 r.



- 'abpuensn O. C., OctpoymoB U. I'., Cnagkos C.A. Xumus 11 xnacc. YueOHUK: 0a30BbIi
ypoBeHb. M3narensctBo: [Ipocsemenne, 2019 r

Mertoanueckue ykazaHus JJis CaMOCTOSTEIbHOM padoThl O qucuuruinHe " Xumus'" 1is
CTYyAEHTOB IepBoro kypca crnenuaibHocted 201001 "buotexnuueckue 1 MEIUIIMHCKUE
annapatsl U cuctemsl”, 210413 "Pagnoannaparoctpoenue”, 230113 "KomnploTepHblE€ CUCTEMBI
u komiuiekcsl", 151901 "Texnonorus mamuuoctpoenus’, 060501 "Cectpunckoe aeno" ouHou
dbopMmbl 00ydeHwHs [ DnekTpoHHbI pecypc] / EctectBenHo-TexHndeckuit komutemx; Cocr. . E.
[[IpamueHKo. - DNEKTPOH. TeKCTOBbIC, Tpad. maH. ( 335 Kobaiit ). - Boponex : PI'BOY BIIO
"BopoHexCcKuil rocynapcTBeHHbIN Texanueckuii yausepcutet", 2013. - 1 daiin. - 00-00.

- MeTtoauueckre ykazaHus 10 PEHICHUIO TUIOBBIX 3ajlay M0 AUCHUIUIMHE "Xumusa" 1ist
CTYJICHTOB MIEPBOTO Kypca BceX cnenuaibHocTel / EctecTBeHHO-TexHnYecKuit komtek; Cocrt.
. E. lllpamuenko. - Boponex : [OYBIIO "BopoHexckuii rocy1apcTBEHHbIA TEXHUYECKHUI
yausepcuret”, 2008. - 28 c. - 00-00.

- MeTtonuyeckue peKOMEHAAINHU 0 BBITOJIHEHUIO JTJA00PAaTOPHBIX padOT MO TUCIUIUINHE
«Xumust» s cryaeHtoB crnennanibHocTer 09.02.01 «KoMnbioTepHbIe CUCTEMBI U KOMILIIEKCHIY,
11.02.01 «Panguoannaparoctpoenue», 12.02.06 «buotexnnyeckue 1 MEIUIIMHCKHUE anliapaThl U
cuctembl», 15.02.08 «TexHonorus mammHoctpoeHus», 34.02.01 «CectpuHckoe 1e10» 04HOU
dbopMmbl 00yuenus [ DnekTpoHHsblit pecypc] / EctectBenno-Texunyeckuit komtenx; Cocr. U. E.
[[Ipamuenko. - DneKTpoH. TeKcToBbIe, Tpad. naH. (509 Ko6). - Boponex : ®I'BOY BO
"BopoHnexckuii Tocy1apCcTBeHHBIN TexHuueckuit yuusepeutet”, 2016. - 1 daiin. - 00-00.

- Meroauyeckre peKOMEH AU TT0 PEIICHUIO TUITOBBIX 3aa4 10 AUCITUTUIMHE « XUMHUS» TS
crynenToB crienuanbHocTed 09.02.01 «KoMmnbroTepHble cUCTEMbI U KOMIUTIEKChI», 11.02.01
«Pagmnoanmaparoctpoenuey, 12.02.06 «buotexuudeckue u MEAUITUHCKHUE aIapaThl U
cucreMbl», 15.02.08 «Texnonorus mammHoctpoerus», 34.02.01 «CecTpuHckoe 1€710» OUHOU
dbopMbl 00ydeHwMs [ DnekTpoHHbIH pecypc] / EctectBenHO-TexHMYeckuit koiutemx; Cocr. U. E.
[IpamMyeHKo. - DIEeKTPOH. TEKCTOBBIE, rpad. naH. (737 K6). - Boponex : ®PI'bOY BO
"BopoHEXCKUil rocyiapcTBEHHBIN TexHndecknii yausepcutet", 2016. - 1 daiin. - 00-00.

3.3. IlepeueHb NpPOrpaMMHOro oodecrneyeHusi, NpodecCHOHANbHBLIX 0a3 JTaHHBIX,
HH(OPMANMOHHBIX CIPAaBOYHBIX cucTeM pecypcoB HH(OPMALIMOHHO-
TeIeKOMMYHUKANIMOHHON ceTu «VIHTepHET», HEOOXOAUMBIX /Jisi OCBOEHHUsI Y4eOHOi
AU CHHILTAHBI
JIunensuonnoe nporpammuoe ooecneuerue: Microsoft Office Word 2013/2007 Microsoft
Office, Excel 2013/2007 Microsoft Office, Power Point 2013/2007

WuTepHeT-pecypcebl

1. www.openclass.ru (OTKpBITBIH Ki1acc: ceTeBble 00pa3oBaTeNIbHbIE COOOIIECTBA).

2. www.school-collection.edu.ru (Equnast kosuiekius iudpoBbIX 00pa30BaTEIBLHBIX PECYPCOB).

3. www.festival.1september.ru (DecTrBaib Iegarornyeckux uiaeh «OTKPBITHIH YPOK»).

4. http://www.iprbookshop.ru/ DnexkTpoHHO-01OIMOTEUHAs CHCTEMA.

5. www.sbio.info (Bcs Ouonorus. CoBpemeHHast 0MoJIorusi, CTaTbl, HOBOCTH, ONOINOTEKA).

6. www.window.edu.ru (Enunoe okHo toctymna k o0pa3oBaTenbHbIM pecypcaMm MHTepHeTa 1o
Ouosorum).

7. www.5ballov.ru/test (Tect a1 aOUTYpUEHTOB MO BCEMY IIKOIBHOMY KypCy OMOJIOTUR).

8. www.vspu.ac.ru/deold/bio/bio.htm (TernekoMMyHUKAITMOHHBIE BAKTOPUHBI IT0 OMOJIOTHHA —
HKOJIOTHH Ha cepBepe BopoHekKCKOro yHUBEpCUTETA).

9. www.biology.ru (buomnorus B8 OTkpbiToM Kosutemke. CalT COMEPIKUT dJIEKTPOHHBIN YIeOHUK
no 6uonoruu, On-line TecTsl).

10.www.informika.ru (3neKTpOHHBINH y4eOHHK, OOJIBIION CITUCOK HHTEPHET-PECYPCOB).

11. www.nrc.edu.ru (buonoruyeckas kapTuHa Mupa. Pa3nen koMnbroTepHOro y4eOHHKa,
pa3paboTaHHOTO B MOCKOBCKOM TOCYIapCTBEHHOM OTKPBITOM YHHUBEPCHUTETE).



12. www.nature.ok.ru (Penkue u ucuesaromme KUBOTHbIE POCCUU — MPOEKT DKOITOTHUECKOTO
nentpa MI'Y um. M.B.Jlomonocoga).

13. www.kozlenkoa.narod.ru (/{751 TeX, KTO yUUTCS caM M YUUT IPYTUX; OYHO U AUCTAHIIMOHHO,
OMOJIOTHH, XUMHUH, APYTUM npeameraM). www.schoolcity.by (buomorust B Bompocax u
OTBETaX).

14, www.bril2002.narod.ru (buosorus mjist mkoasHUKOB. KpaTkas, KOMITakTHas, HO JOCTaTOYHO
noipoOHast mHpopMaIus mo pazaenam: «O01as ouonorusy, «boranukay, «300JI0THS,
«YenoBeky).

15. cchgeu.ru/university/library/dostupnye-ebs —snektponnas 6ubnroTeka

3.4. OcoGeHHOoCTH peanu3aluM JUCHUIUIMHBI A8 o0ydaloluxcs U3 YHCIA
HHBAJIM/I0B U JHUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

[Ipu o0y4eHMH JNUIl C OTPAHUYCHHBIMHA BO3MOXHOCTSIMH 3JI0POBbS, IPEAyCMaTPHUBAETCS
WHAUBUAYAIIbHBIN rpaguKk oOydeHusl.

WHBaymapl W 1WA C OrpaHUYEHHBIMH BO3MOXKHOCTSMH 37I0POBbS  00ECTICYCHBI
NeYaTHBIMU M DJICKTPOHHBIMH 00pa30BaTelIbHBIMU pecypcamMu B (OpMax, aJanTHPOBAHHBIX K
OTPaHUYCHUSM HX 3T0POBBSI.

JIns ocymiecTBIIGHHS MPOLENyp TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M HMPOMEXYTOUHON
aTTecTanuy OOYYaIOIMXCs, CO3AAIOTCA (POHABI OICHOYHBIX CPEICTB, AJalNTHPOBAHHBIC IS
WHBAJIHUJIOB M JIMIl C OTPAaHMYCHHBIMH BO3MOYKHOCTSIMH 3JI0OPOBbS M ITO3BOJIAIOLIME OLCHUTH
JOCTIDKEHUE MMM 3aIUITAHMPOBAHHBIX B OCHOBHOM 00pa30BaTEeNbHOW IMPOrpamMMe pe3yiabTaToB
00y4eHUs U ypOBEHb C(OPMUPOBAHHOCTH BCEX KOMIIETEHIIMH, 3asBICHHBIX B 00pa30BaTeIbHOM
porpaMMe.

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS JUCLHUITJIMHBI

JlocTuKeHHe JMYHOCTHBIX PE3yJIbTATOB OLIEHHWBAETCS Ha KAaueCTBEHHOM YpoOBHE (0e3
otMeTkH). CPOpPMHUPOBAHHOCTh METANPEAMETHBIX U IPEIMETHBIX YMEHHI OlleHHBaeTCs B Oaniax
npernojaBaTesieM B IPOLIECCE BBIIOJIHEHUS OCHOBHBIX BHJOB YUE€OHOW J€ATEIbHOCTU
00y4aroImuxcs, TEeCTUPOBAHUS, BBIMOJHEHUS OOYYalOIIMMHCS CaMOCTOSITENbHOW palboThbl, 1O
pe3ysibTaTaM TEKYIIEro KOHTPOJISA U IPOMEXYTOYHON aTTECTALH.

KoHTposb u olieHKa pe3yabTaToB M0 IpeaIMeTy OUOJIOTHS (C pa3aeioM XUMHUS).

PesyabTaTnl 00yyeHus PopMBI H METOIbI KOHTPOJISA H OLICHKH
(ocBOEHHBbIE YMEHHUS1, YCBOCHHbIE 3HAHUS) pe3yJIbTaTOB 00yUeHHsI

CdopmMupoBaHHOCTH YMEHHI

* MeTanpeIMeTHBIX:

— MOBBILLIEHUE UHTEJUIEKTYAJIbHOTO YPOBHS B
npoliecce U3y4eHus OMONIOTUYECKUX U
XUMHUYECKHX SIBJICHUM, pa3BUTHUS
COBPEMEHHBIX Hay4YHBIX B3IJIAJI0B, UJIEH,
TEOPH, KOHIICTIITHI, TUTIOTE3 B X0/1€ paOOTHI
C pa3’IMYHBIMU MCTOYHUKAMH WHGOPMAIINH;
M1

~ CIIOCOOHOCTE OPTaHM30BBIBATE — OIIEHKa 3a KOJUIEKTUBHON CaMOIIPOBEPKH,
COTPYJIHUYECTBO €IMHOMBIIIIIEHHUKOB, B
TOM YHCJIE C UCTIOIb30BAHUEM COBPEMEHHBIX
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX
TexHonoruii; M2

— OII€HKa 3a YCTHBIC OTBCTHI.

CIIOCOOHOCTh ~ OpraHW3oBaTh  padoTy,
TJIaHUPOBAHUC JCATCIIbHOCTHU n
odopMIIeHHE OTYETHOCTH




— CIIOCOOHOCTh NOHUMATh NPUHIIUIIBI
YCTOWYMBOCTHU U IIPOLYKTUBHOCTH JKUBOU
MPUPOJIBI U XUMHUYECKUX COSAMHEHUM, TyTH
WX U3MEHECHHUS IO/ BIUSHUEM Pa3ITUIHBIX
¢bakTopoB, CIOCOOHOCTH K CHCTEMHOMY
aHAJIN3Y BO3HUKAIOIIKX MPOOJIEM U
BOIIPOCOB, a TAKXke CIIOCOOHOCTD
chopMynMpoBaTh BBIBOA U3 cuTyanuu; M3
— CIIOCOOHOCTh IPUMEHSTh 3HAHUS JIJIs
aHaJM3a MPUKIaTHBIX TPOOIEeM
XO3HCTBEHHOM AesaTelbHoCTH; M4
— CIIOCOOHOCTH K CAMOCTOSITEILHOMY
IIPOBEJICHUIO UCCIIEIOBAHUM, TOCTAHOBKE
€CTeCTBEHHO-HAYYHOTO YKCIIEPUMEHTA,
UCIIOJIb30BaHUI0, HAOIOICHHI; ONBITOB,
U3MEPEHUH U PacYeTOB IS PEILICHHS
HAyYHBIX U MPOQECCUOHANBHBIX 3a/1a4; M5
— CIIOCOOHOCTH K OIIEHKE STHYECKUX
ACTIEKTOB HEKOTOPBIX UCCIICIOBAHUI B
00Js1acTH OMOTEXHOJIOTHH (KJIOHUPOBAHHUE,
HCKYCCTBEHHOE OILUIOIOTBOPEHUE), U IPYTUX
€CTECTBEHHO HallUHBIX JOCTHXEeHUsIX; M6
*IpeAMeTHBIX:

— c(hOpMHPOBAHHOCTH TPEACTABICHUI O
pPOJIM U MeCTe AUCLUHUIUIMHBI B COBPEMEHHOI
Hay4YHOU KapTHHE MUPA; IOHUMaHUE €€ Pou
B (dbopMUpoBaHUH Kpyrosopa U
byHKIMOHATBLHON TPaMOTHOCTH JUTS
pelieHus mpakTuaeckux 3agay; 1

—  BIQJCHHE  OCHOBOIIOJATAIOUUMHU
MNOHITUSMH,  TEOPUSMHU, 3aKOHaMU U
3aKOHOMEPHOCTSIMH; yBEpEeHHOE
MOJIb30BaHUE TEPMHUHOJIOTHEH u
cuMBOJIHKOM; 112

— BIIQJICHWE OCHOBHBIMH  METOIAMU
HAyYHOTO ITO3HAHUS, WCIIOIB3YeMBIMH IIPH
UCCIICIOBAHMSIX,  OMBITaX: OTIHCaHUEM,
W3MEPEHHEM, IIPOBEJACHUEM HaOIIOEHUN;
BBISIBJICHME W OIGHKa  aHTPOIIOTEHHBIX
n3MeHeHun B mpupoxe; 113

— c(hopMHUPOBaHHOCTH YMEHHIA OOBSICHSITH
pe3yIbTaThI IKCIEPUMEHTOB, peniarsb
aneMeHTapHble 3aaaun; 14

-- BIIQJICHHE TPAaBHJIAMH  TEXHHKHU
0€3011acCHOCTH npu UCIOJIb30BaHUU
XHMHUYECKHX BEIIECTB U JAaOOpPaTOPHOTO
obopynosanus; II5

—  c(hopMHpPOBaHHOCTL  COOCTBEHHOM
MO3UIMH TI0 OTHOILIEHUIO K HH(OpMAIIUH,
MOJlyyaeMOM M3  pa3HbIX  HMCTOYHUKOB,
ro0alnbHBIM  poOJieMaM M OyTAM  HX
pemienus. 116

— OICHKa BBITIOJTHEHHU A Ip aKTHYECKOU
JACATCIIBHOCTH U BBIBOJOB

- OIICHKa 3a aHAJIW3 >XKU3HCHHOW CUTYaIlWH,
NPOTHO3UPOBAaHHE pE3YyJIbTaTOB — B BUJC
YCTHOTO OTIpOCa.

- OICHKa 3a NpPaKTUYECKHe, J1adopaToOpHBIC
paboTHI.

— OICHKA 3a IMOJTrOTOBKY CaMOCTOSITEIbHBIX
COOOILIEHUH CTYAECHTOB.

—  OLIEHKa 3a IOJr0TOBKY pedepaToB, yCTHbIE
OTBETHI CTYICHTOB.

- TCCTOBBIC 3a/IaHUA U KOHTPOJIbHBIC pa6OTLI

- OIEHKa 3a NpaKTUYecKHue, J1abopaTopHbIe
paboTHI.

- OICHKa 3a NpaKTUYEeCKHe, J1adopaTopHBIC
paboTHI.

- OIEHKa 3a NpaKTUYecKHue, J1abopaTopHbIE

paboTHI.

—  OIIeHKA 3a MMOJTrOTOBKY pedeparos, ycTHBIE
OTBETHI CTYACHTOB.




B pesynbrare wu3ydeHus
qucuuIiiHbl - «buonorus (¢
XUMHUSA)» 00 yJarOIIHIACS JTODKEH:

yaeOHO#
paszzaenom

3HATD:
- OCHOBHbBIC TOHSTHS, 3aKOHBI M TEOPUH
JUCIUILIMHEL 31

-  Knaccudukanuioo U HOMEHKIATYpY

BCIICCTB M OPraHU3MOB, CHUMBOJIUKY U
B3aMMOCBsI3H; 32
- OcoOeHHOCTH  XH3HH, Kak (hopMsl

CYLIECTBOBaHMS MaTEpPUH, POJIU PU3UUECKUX
U XUMHYECKHX TIPOLECCOB B  JKHBBIX
cucTeMax pas3JIMYHOIO YpOBHS OpraHM3alluy,
CYIIHOCTh TPOLIECCOB OOMEHa BEIECTB,
OHTOTI'€HEe3a, HACJIe/ICTBEHHOCTH U
W3MEHYUBOCTH; 33

- crIocoOBI pelleHNst OCHOBHBIX 3a1a4; 34

- OCHOBHbIE 00JIaCTH IPUMEHEHUSI 3HAHUU B
pale oTpacied MPOMBIIIJIEHHOCTH, IIPH
OXpaHEe OKpYXarollell cpenbl U 3]10pOBbs
yenoseka; 35

- BaXHeHIIue BemecTBa W MaTepualbl,
IIMPOKO  HUCHOJb3yeMble Ha  MPAKTHUKE,
3Ha4YeHHE B KU3HU COBPEMEHHOI0 00IIecTBa.
36

yMeTh

- TIOJIB30BAThCS 3HAHUSMHU JJIT OOBSICHEHHS
BOIIPOCOB,  MOJJIEPKUBAHUSA  JUCKYCCHUH,
KPUTUYHOTO BOCIPHUATHS HHPOPMALUH U3
pa3IMYHBIX HCTOYHUKOB u JlaBaTh
apryMEHTHPOBAaHHYIO OIIEHKY, HCIOJIb3Ys
Hay4HYIO TEPMUHOJIOTHIO; Y1

- KJacCU(UUIUPOBATH KUBBIE OOBEKTHI,
Ha3blBaTh  W3y4YEHHbIE  BellecTBa IO
Pa3IMYHON HOMEHKJIATYPE, XapaKTeprU30BaTh
001IIMe XMMUYECKHE CBOMCTBA; Y2

- paboTaTh C MHKPOCKOIIOM, HW3TOTOBIISTH

npocTenme npernapaTsl TSt
MHUKPOCKOTTHYECKIX WCCIIEIOBAHHIA,
OOBSICHATH YBUJICHHOE. ¥Y3

- BBIITOJIHATH SKCIICPEMEHTEIL 110
pacro3HaBaHUIO BaXHEUIITNX
HEOPTaHNUYCCKUX u OpPraHu4€CKux
COCMHEHUH, TPOBOAUTH  PACUYETHl IO

ypaBHEHUsIM Y4

- pelarb FeHEeTUYECKUEe 3a1a4k, COCTABIIATH
POIOCIIOBHBIE, JJIEMEHTapHbIE CXEMBI
CKpELIMBAaHMs,  BAPUALIMOHHBIE  KPUBBIC.
[TpoBoauTH pacueTsl Mo GopMysam U aenaTh
BBIBOJIBL, JlaBast apryMEHTUPOBAHHBIC

- YCTHBIM UHAWBUIYaJIbHBIA KOHTPOJIb;

MUCbMEHHBIN (bpoHTaIbHBIN KOHTPOJIb;
TECTUPOBAHUE OTKPBITOTO U 3aKPBITOTO TUIIOB.
- OIEHKAa 32 BBINOJHEHHE MHUChMEHHBIX

CaMOCTOSITENIFHBIX pabOT Ha OCHOBE TECTOBBIX
U IIPAKTUYECKOMU 3a/IlaHUM.

- OIIEHKa CaMOCTOATENbHOM
nsATHOANBHOM cucTeMe.

paboThl 1O

- OLICHKA 32 BBINOJIHEHNE KOHTPOJIbHBIX paboT
- OLICHKA 32 BBINOJHEHHE IPAKTUYECKHUX

pador.
- OIICHKa CaMOCTOATENBbHON paboThl 110
SATHOATBHOM cHucTeMe, BBITTOJIHCHUE
pedepaTos.

- OIEHKAa 3a CaMOCTOSATENBHYIO pabory,
o0cyxJeHne pedepatos, BBIBO/IbI B

NPAaKTUYECKUX U J1a00paTOPHBIX paboTax.

NUCbMEHHBIN (bpoHTaTbHBIIHI KOHTPOJIb;
TECTUPOBAHUE OTKPBITOTO U 3aKPHITOTO TUIIOB

- OIICHKA 32 BBIMOJIHEHNE J1a00paTOPHBIX paboT

OlICHKa Ha MPaKTUYECKUX M J1abOpaTOPHBIX
3aHATHUSAX NPU BBITOJTHEHUU PadoT;

- OIICHKA KOHTPOJIHBIX paboT, OI[CHKa pabOThI
y TOCKH.




OTBETHI; Y5

- CaMOCTOSITENIbHO paboTaTh C y4eOHOH,
HAay4yHO - TMOMYJSIPHOM  JIMTEPATypoOil;
COCTaBISITh IUIAH, KOHCIEKT, pedepar,
BJIAJICTh SI3BIKOM TIpeAMeTa. Y6

- OLICHKA 3a MOATOTOBKY IMMPE3CHTAIHUHU 10 TCMC

- 3a4€T 110 AUCHUIIIINHE.

JIMCT AKTYAJIM3ALIUA
padoueiil MporpaMMbl JMCIHHIIJIMHBI

PexBu3uTHI
HanmenoBanme o 3acelaHus,
Ne [IynkT B npeapinymein IIyHKT ¢ BHECEHHBIMHU
anemenTta OIIOII, YTBEPAUBILIETO
/1 penakuu W3MEHEHUSIMU
pasznena, myHKTa BHECEHHE
W3MEHEHUN

Pa3zpaboruuk:

CIIKBI'TY  npenonasarens ILK.K.

N.M. IlepmsikoBa

PykoBoauTesb 00pa3oBaTe/bHONH NPOrPaMMbI

Hupextop CIIK A.B.O0nuenko
(JTOIDKHOCTD) (TIoamMCh)

IKcnepT
BITY MPEnoAAaBaTeENb B.K.K M.B.’Knanosa




