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1. TACIIOPT PABOYEM ITPOT'PAMMBI JTUCITATIIMHBI
BUOJIOT'US (¢ paznesiom XUMUSA)

1.1. Ob6saacTh NPpUMeHEeHHUs TPOrPAMMBI

PaGouass mporpamMma AUCHMILTUHBI SBISETCS YaCThIO MPOrpaMMbl  TOJATOTOBKHU
crienuanuctoB cpeaHero 3seHa B cooTrBeTcTBUU ¢ GPI'OC COO u ®I'OC no cnenuanbHOCTIM
CIIO: 15.02.10 «MexaTpoHrKa 1 MOOUJIbHAS POOOTOTEXHHUKA.

Pa3zpaborana B coorBerctBuu ¢ TpedoBanusmu GI'OC COO (ITpuka3z MunucrepcTa
oOpaszoBanus u Hayku PO ot 17 mast 2012 1. N 413 "O06 yrBepxxaeHnu (heaepaabHOro
roCy/IapCTBEHHOr0 00pa3oBaTeNbHOTO CTaHAapTa cpeaHero oodmero obpasoBanus" (¢
u3MmeHeHussMu 1 gononaeHusmMu 07.08.2017r. Tlpukaz MunoOpuayku Poccuu ot 29.07.2017 Ne
613) u peamusyercs B TPOIECCE OCBOCHHUS OOYYAIOIIMMHUCA MPOrPaMMBbl IMOATOTOBKH
crenuanuctoB cpennero 3BeHa (IIIICC3), ¢ momyuenuem cpemHero ooOmero o0pa3oBaHUA,
pa3paboTanHoit B cooTBeTcTBHH ¢ TpeboBanussmu ®I'OC CIIO.

1.2. MecT0 IMCHUILIMHBI B CTPYKType OCHOBHOW mNpodecCHOHAIBHOH 00pa3oBaTeIbHOM
NMPOrpaMmbi:

JucuuruimHa  Ouomnorus (¢ pa3fesioM XUMHs) — ABISETCS NPEAMETOM 00s3aTeIbHOU
npeaMeTHo obnacTu «ectectBeHHble HayKn» PI'OC cpennero obmiero oopasoBaHusl.
B mmane TIICC3 pucnurummaa Owosnorus (C pa3fesioM XHMHS) BXOJUT B COCTaB 0a30BBIX
0011e00pa3oBaTeIbHbIX JUCHUILIAH, (OPMHUPYEMBIX M3 00S3aTeNbHBIX MPEIMETHBIX oO0acTen
®I'OC cpennero obmero odbpazoBanus. [Ipu 3ToM H3yueHHE AUCIUIIMHBI TPEIYCMOTPEHO Ha
0a30BOM ypOBHE

1.3. llesu u 3a7a49u AMCHUIJIMHDI:
ConeprkaHue MporpaMMbl «OHOJIOTHS (C pa3eJioM XHMHs)» HalpaBJIeHO HA JTOCTHKCHHE

CIEAYIOLIUX LEJICH:

- OCBOEHME (PyHJaMEeHTaIbHbIX 3HAaHUH 0 Ononornyeckux cucremax (Kmerka, Opranusm,
[Tonmymnsiust, Bun, Dxocuctema); HCTOPUU pa3BUTHSI COBPEMEHHBIX MPEICTABICHUM O )KUBOM
IIPUPOJIE, BBIIAIOIINXCA OTKPBITUAX B LIUKJIE €ECTECTBEHHBIX HAYK, BAXKHEUIINX XUMHUYECKUX
MTOHATUSAX, 3aKOHAX U TEOPUSIX;

- (hopMUpOBaHHME COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHbBI MUPA; METOaxX HaAy4HOTO
ITO3HAHUS;

- OBJIaJICHUE YMEHHUSIMH JIOTHYECKU MBICIUTH, 0OOCHOBBIBAaTh MECTO M POJIb 3HAHUH B
MIPaKTUYECKON NEATEIbHOCTH JIFOJIEH, PA3BUTHH COBPEMEHHBIX TEXHOJIOIMI U OJY4€HUH HOBBIX
MaTepUasos;

- ONPEIEINATh KUBbIE 00BEKTHI B MPUPO/JIE; MPOBOANUTH HAOIIOJEHHS 32 3KOCUCTEMAMH C
LIEJIbI0 X ONMCAHUS U BBISABIICHUS ECTECTBEHHBIX U AHTPONIOTEHHBIX U3MEHEHUI; HAXOUTh U
aHAJIM3UPOBATH HHPOPMAIIUIO O KUBBIX O0BEKTaX;

* pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
o0yJaromuxcs B MpoIecce N3yU4eHUs CI0XKHBIX U MPOTUBOPEUNBBIX MTyTEH pa3BUTHUS
COBPEMEHHBIX Hay4YHBIX B3IJISJI0B, UJI€H, TEOPUNA, KOHLENIIHH, TUIIOTE3 B X0/€ pabOThI C
pa3IMYHbIMU UCTOYHUKAMU MH(OPMALINN;

* BOCIIUTaHUE YOeXKIEHHOCTH B HEOOXOAUMOCTH TTO3HAHUS KUBOU TPUPO/IbI, HEOOXOAUMOCTH
paloHaIbHOIO MPUPOIONOIL30BaHUS, OEPEKHOTO OTHOIIEHHUS K IPUPOIHBIM pecypcam U
OKpY’KalolIel cpesie, COOCTBEHHOMY 3/10pPOBBIO; YBAKEHHUS K MHECHHIO ONIOHEHTA IPU
00CyXx/1IeHuU OMOJIOTMUECKUX TPOOJIEM, POIM XUMHUH B )KU3HU COBPEMEHHOI'O OOILECTBA;



* HCIOJIb30BaHUE IMPUOOPETEHHBIX 3HAHWH M YMEHUH B IIOBCEIHEBHOM JKHM3HM JUIsI OLIEHKH
MOCNEACTBUM CBOEH JEATeNbHOCTH (M JEATENbHOCTH JAPYruX JIOJei) MO0 OTHOLIEHUIO K
OKpYXarollel cpese, 3740pOBbI0 IPYTHX JIIOJACH M COOCTBEHHOMY 3/I0POBBIO; OOOCHOBAaHHME U
coOuofieHre Mep MNpo(UIAKTUKM 3a00JeBaHUM, OKa3aHWE NEepBOM IMOMOIIM IpU TpaBMax,
coOJII0ICHHE ITpaBUJI IIOBEACHUS B IPUPOJE.

1.4. TpeOoBaHusl K pe3yJbTaTaM OCBOEHMS JUCHMILIIHMHbI:

OcBoenne coaepkanusi mnporpammbl  «buonorus (c pasgenomM Xumus)» obOecreyuBaeT
JOCTH)KEHUE 00YUYaIOIIMMUCS CIEAYIOMINX PE3yIbTaTOB:

* TMYHOCTHBIX:
— c(OpPMUPOBAHHOCTh YYBCTBA TOPJOCTH M YBWKCHHS K HCTOPUH M JOCTHXKCHHUSAM
OTEYECTBEHHON OWOJIOTMM W XHWMHUH; TPEICTABICHHUS O MEJIOCTHOH €CTEeCTBEeHHO-HAyYHOU
KapTUHE MHPa;

— TOHUMAaHHE B3aMMOCBSI3M W B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAyK, WX BIHSIHHUA Ha
OKPYXXAIOUIYI0 CPeay, SKOHOMHUYECKYIO, TEXHOJIIOTHYECKYIO, COIIMATBHYIO M 3THYECKYIO C(hepbl
JIeATeIbHOCTH YEJI0BEKa,

— CHOCOOHOCTH HCHOJIB30BaTh 3HAHHMS O COBPEMEHHOH €CTECTBEHHO-HAy4YHOUH KapTHHE MHUpa B
o0pa3oBaTenbHON U MPO(EeCCHOHANTBHON IeTETLHOCTH; BO3MOKHOCTH HH()OPMAIIMOHHON Cpebl
JU1s1 00ecTieyeHus MPOAYKTUBHOTO CaMOOOpa30BaHMs;

- 00BSICHEHUSI XUMUYECKUX U OMOJIOTUYECKUX SBICHHUN, POUCXOASIINX B MPUpPOE, ObITY U Ha
IPOU3BOJICTBE;

— BIJICHHE KYJIbTYPOH MBIIUICHUS, CIOCOOHOCTh K OOOOIICHUIO, aHAIU3y, BOCIPHUATHIO
uH(pOpMaIMU B 00JIaCTH €CTECTBEHHBIX HaYK, IOCTAHOBKE LIEJIN M BEIOOPY ITyTEH €€ JOCTHIKEHHS
B MpoeccnoHanbHOU cdepe, a Takke KPUTUIECKOH OLEHKH €€ JOCTOBEPHOCTH;

— CIOCOOHOCTh PYKOBOJICTBOBAThCSI B CBOEH JIEATENIBHOCTH COBPEMEHHBIMH MpPUHIUIAMU
TOJIEPAaHTHOCTH, JHAJOra M COTPYJHHYECTBA; TOTOBHOCTh K B3aMMOJEHCTBHIO C KOJUIETaMH,
paboTe B KOJUIEKTHBE;

— TOTOBHOCTH HCIOJIB30BATh OCHOBHBIE METOJIBI 3aIIUTHI OT BO3MOXKHBIX IMTOCIIEIICTBUI aBapHid,
KaTacTpo(, CTUXUHHBIX OeACTBUH;

— oOnajaHue HaBbIKaMHM Oe30macHOM paboThl BO BpEMs MPOEKTHO-HCCIEAOBATENbCKON U
HKCIEPUMEHTAIBHOM JeSTeIbHOCTH, IIPU MCII0JIb30BAaHUU J1a00PaTOPHOro 000py10BaHMS;

— CIOCOOHOCTH MCIIOJIB30BATh MPHOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTHUECKON AEITEIbHOCTH
Y TIOBCEIHEBHON KU3HU

— TOTOBHOCTP K OKa3aHHIO IEPBOW TIOMOIIH TTPH TPaBMaXx, MPOCTYAHBIX U IPYTHX 3a00JI€BaHUSX,
OTpaBJICHUX MHUILEBBIMU MPOTYKTAMHU;

* MeTanpeIMeTHbIX:
— TMOBBIIICHHUEC HWHTCIUICKTYAJBHOI'0O YPOBHSA B IIPOLHECCE HNIYUCHUSA OHMOJIOTHYECKUX U
XUMHUYECKHX SIBICHUH, Pa3BUTHSI COBPEMEHHBIX HAyYHBIX B3IJIAJOB, MJIEH, TEOPH, KOHLIECIIIHHA,
TUIIOTE3 B X0J1€ pabOoThI C pa3IMYHbIMU UCTOYHUKaMU HHpopmanuu; M1

— CIOCOOHOCTh OPraHM30BBIBATH COTPYAHUYECTBO €IMHOMBIIUIEHHUKOB, B TOM 4YHCIE C
HCIIOJIb30BaHUEM COBPEMEHHBIX MH(POPMAIIMIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI; M2

— CIIOCOOHOCTh MOHUMATh MPUHLUIBI YCTOMUYMBOCTU U TMPOJYKTUBHOCTH KMBOH MPUPOIBI U
XUMHNYECKUX COC}II/IHCHI/If/i, IIyTH WX MU3MCHCHHA I10J] BJIUAHHUCM Pa3JINIHBIX q)aKTOpOB,
CHOCOOHOCTh K CHUCTEMHOMY aHAJIM3y BO3HHUKAIOMIMX NpoOJeM M BONPOCOB, a TaKkKe
CIIOCOOHOCTH COPMYIUPOBATH BHIBOJ U3 cUTyanuu; M3

— CHocoOHOCTh TPUMEHATHh 3HAHUS IS aHadu3a MPHUKIAJHBIX MpoOJeM XO03siCTBEHHOU
nestensHOCTH; M4



— CcnoCOOHOCTh K CaMOCTOSATENIBHOMY IPOBEIECHUIO HCCIeTOBAaHUN, TTOCTAHOBKE €CTECTBEHHO-
HAy4YHOTO 3KCIEpUMEHTA, UCIIOIb30BAHUIO, HAOIIOACHU; ONBITOB, U3MEPEHUN U PacueToB IS
pelLIeHHs HAyYHBIX U MPO(ecCHOHANBHBIX 3a1a4; M5

— CIIOCOOHOCTh K OIIGHKE J3THYECKHUX acCleKTOB HEKOTOpBIX HCCIENOBaHUM B o01acTu
OMOTEeXHONOTUU (KJIOHMPOBAHUE, MCKYCCTBEHHOE OIUIOJJOTBOPEHUE), M JIPYTUX ECTECTBEHHO
HaWYHBIX JOCTHXKEeHUSIX; M6

*IIPEIMETHBIX:
— c(hopMHUPOBAHHOCTH MPEACTABICHUI O POJIU M MECTE IUCIUIUIMHBI B COBPEMEHHOW HAYYHOUN
KapTHUHE MUpa; [OHMMaHHe €€ poiaud B (HOPMUPOBAHMM Kpyroszopa U (yHKIHMOHAIBHOM
IrPaMOTHOCTH JJIsl pEeLEeHUs pakThuecKux 3azaay; 111
— BJAJICHHE OCHOBOIOJATaloIMMU TMOHATUSAMHU, TEOPHUSAMH, 3aKOHAMU M 3aKOHOMEPHOCTSIMU;
YBEPEHHOE MOJIb30BaHUE TEPMUHOJIOTHEN U CUMBOJUKOM; [12
— BJIaJICHUE OCHOBHBIMHU METOAAMM HAYYHOI'O ITI03HAHUS, UCIIOJIb3YEMBIMU IIPH HMCCIIENOBAHUSAX,
ONbITaX: ONHUCAHUEM, HW3MEpPEHUEM, IPOBEACHUEM HaAOJIO/ICHUHN; BbBIIBICHUE U OLIEHKA
AHTPOIIOTEHHBIX U3MEHEHUH B ITpupozae; 113
— c(OPMHPOBAHHOCTh YMEHHUI OOBSICHITH PE3yJIbTaThl SKCIIEPUMEHTOB, PEIIaTh 3JEMEHTapHBIC
3amaum; [14
-- BJIaJICHHE MPAaBUJIAMU TEXHUKH OE30MaCHOCTH MPU UCIOIB30BAaHUM XUMHUYECKUX BEIIECTB U
naboparopHoro obopynoBanus; 15
— c(popMHpPOBAaHHOCTh COOCTBEHHOM MO3ULIMU MO OTHOLIEHUIO K MH(OpPMALMU, [TOJIy4aeMOl U3
pasHbIX HCTOYHUKOB, II100aJIbHBIM IpOOJIeMaM U MyTsIM ux pemenus. I16

B pesynbrare usydenus aucuuiinHbl «buonorus (c pasgenomM XumHs)» 00ydaromuics
JIOJIKEH:
3HATh:
- OCHOBHBIE NIOHSTHSI, 3aKOHBI U TEOPUN AUCLIUIIINHBL; 31
- Knaccudukaruio 1 HOMEHKIIATypy BEIIECTB U OPraHU3MOB, CHMBOJIUKY U B3aUMOCBS3H; 32
- OcoOEHHOCTH JKU3HU, KaK (hOPMBI CYILIECTBOBAHUS MaT€PUHU, PO (PU3MUECKUX U XUMHUYECKHX
MIPOLIECCOB B )KMBBIX CHCTEMAaX PA3JIMYHOTO YPOBHS OPraHU3allMU, CYLITHOCTD MIPOLIECCOB OOMEHa
BELIECTB, OHTOI'€HE3a, HACIEICTBEHHOCTH U U3MEHYUBOCTH; 33
- CIIOCOOBI pelleHus] OCHOBHBIX 3ajay; 34
- OCHOBHBIE 00JIaCTH NMPUMEHEHUs] 3HAHUM B psAJe OTpacieil MPOMBIIUIEHHOCTH, P OXpaHe
OKPY>KaIOIIeH Cpeibl U 3I0POBBS YEIIOBEKa; 35
- BKHEHIINE BEIIECTBA U MAaTEPUAJIbl, HIMPOKO MCIOIb3YyEMbIE HA IIPAKTUKE, 3HAYEHHUE B KU3HU
COBpPEMEHHOr0 ob1ecTBa. 36
YMETb
- T10JIb30BAThCSI 3HAHUSAMHU JIJIs1 O0OBSICHEHHS BOIIPOCOB, MOJAECPKUBAHUS AUCKYCCUN, KDUTHYHOTO
BOCTIPUATHSA MH(GOPMAIMK U3 PA3IMYHBIX MCTOUYHHKOB M J1aBaTh apryMEHTHPOBAHHYIO OIICHKY,
HCIIOJIb3Ysl HAYYHYIO0 TEPMUHOJIOTHIO; Y ]
- KJaccu(UIUPOBaTh >KUBbIE OOBEKTHI, HA3bIBaTh M3y4YCHHbIE BEIIECTBA I10 Pa3IUYHON
HOMEHKJIaType, XapaKTepru30BaTh 00II1e XUMUYECKIE CBOWCTBA; Y2
- paboTaTth ¢ MHUKPOCKOIIOM, M3TOTOBJIATH MPOCTEHUIINE Mpernaparbl A MHKPOCKOIMUYECKUX
WCCJICIOBAHMM, OOBICHATH YBUACHHOE. Y3
- BBINOJIHATH DKCIEPEMEHTHI 110 PaClO3HABAHUIO BAKHEHIINX HEOPraHUYECKUX U OPraHUYECKUX
COEIMHEHUH, IPOBOAUTH PACUYETHI [0 YPaBHEHUAM Y4
- pematb TEHETUYECKHE 3aJauyd, COCTABJIATH POJOCIOBHBIE, DJJEMEHTAPHBIE CXEMBI
CKpeIlMBaHUs, BapuallMoHHbIe KpuBble. [IpoBoaNTH pacueTsl mo GopMynaMm M J1enaTh BBIBOADI,
JlaBasi apryMEHTUPOBAHHBIE OTBETHL; Y5
- CaMOCTOATEIbHO paboTaTh C y4eOHOM, HAYYHO - MOMYJSPHON JUTEPaTypOid; COCTABIISTh IJIaH,
KOHCIIEKT, pedepaT, BIaIeTh SI3bIKOM MpeaMeTa. Y6
Hcnonb30BaTe NpUOOPETEHHBIE 3HAHUS U YMEHUS B IIOBCEIHEBHON KU3HU IS



- (dopMUpOBaHUS TPAMMOTHOW JUYHOCTH CO CTOPOHBI €CTECTBEHHBIX HAYK IJISI COXPAHCHHS
COOCTBEHHOTO OJIAarOMOIYYHs U 3I0POBBS;

- COBEpIICHCTBOBAaHUS COOCTBEHHOW MMO3HABATEIILHOMN IEATEIHHOCTH;

- KPUTUYECKOTO0 BOCHPUATHS HHGPOPMAIUH, MOJy4aeMOl B MEXIMYHOCTHOM OOILIECHUH U
MacCcoBOM KOMMYHHMKAlIMHM; OCYILIECTBIICHUS CaMOCTOSITEJILHOTO IIOMCKa, aHaiu3a |
MCIIOJIb30BaHUsl COOpaHHON MH(pOpMAIUY;

- pelIeHus] MPAaKTUYECKUX KUZHEHHBIX MPOOJeM, BO3HUKAMOIIUX B MPOIECCE MOBCEIHEBHOMN
JIeSATEIbHOCTH;

- MPEABHUICHUS BO3MOXKHBIX TMOCIEJCTBUI ONMPEIEICHHBIX JIEHCTBUI YelloBeKa Kak IS ceOs,
TaK 1 4€JIOBEYECTBA B LIEJIOM U OKPYKAIOILIEH Cpebl;

- OIICHKU TPOUCXOJSANINX COOBITUHA ¥ TOBEACHHS JIOACH C TOYKH 3PEHUS COXPAHCHUS
OKpPY’KaroIlle cpebl.

- JUis COOMIONCHHS Mep MPOQPIIAKTHKU OTPaBICHUH, BHUPYCHBIX W JAPYruxX 3a00JIeBaHUIA,
CTPECCOB, BPEAHBIX MPHUBBIYCK (KYPEHHs, AJIKOTOJIM3Ma, HAPKOMAHUM); MpPaBHII TMOBEICHUS B
MIPUPOJHOM CpeliE;

- OKa3aHWs TEpPBOM MOMOIIM MPH TPABMATUUYECKHUX, MPOCTYAHBIX M JPYTUX 3a00JeBaHUSIX,
OTPABJICHUSIX MUIIEBBIMU TTPOTYKTAMU;

- OICHKM DJTUYECKUX acCMEeKTOB HEKOTOPBIX HCCIEeIOBaHUN B 00sacTd OHUOTEXHOJIOTUU
(KJIOHUpPOBaHUE, UCKYCCTBEHHOE OIIOJOTBOPEHHUE);

- 0e30macHOe MPUMEHEHHE XUMUYECKUX CPEJICTB B OBITY U HA TIPOU3BO/ICTBE;

- TPaMOTHOE OIICHUBAHKME CUTYAIlMU U JCHCTBUSA COTJIACHO MOJYYCHHBIX 3HAHUM.

1.5. PexomeHyemMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOTrPaMMbI THCIIUIITHHBI:
O6bemM paboThl 00yUaIOIINXCS BO B3aMMOJICHCTBHUH € IIpenoAaBareneM (Bcero) dacos; 151
camocrosiTenibHas pabota B oOmeoOpa3oBarenbHOM IwKiIe coracio @®I'OC  CIIO
CHEIHNAIbHOCTH HE TUTAHUPYETCS, HO BBIMOIHIETCS 00YJaroIUMUCA KaK IOMalllHee 3aJaHue.

2. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHBI
2.1. O6beM AUCHUILUIMHBI U BUAbI PadoThI

Bup paborsl Oobvem uacos

O0beM padoThI 00YyYAIIUXCH B AKAJAEMHYECKHX Yacax (BCero) 151
O6beM paGoTbl 00yuYalUIUXCSI BO B3aHMOAEHCTBHM C NpenoaaBaTesieM 151
(Bcero)
B TOM YHCIIE:

JIEKIIUOHHBIE 3aHATUS 123

MPaKTUYECKHUE 3aHITHS 16

nabopaTOpPHBIE 3aHITHS 12

CamocrosiTesibHas padoTa o0yuyarwinerocs (Bcero) -

B TOM YHUCJIC:

paboTa ¢ KOHCIIEKTOM

paborta ¢ yaeOHUKOM

OJITOTOBKA COOOIIIEHMI

MOoATOTOBKA K CCMUHAPCKOMY 3aHATUIO

MOJIrOTOBKa pedepara

IMOATOTOBKA IMMPE3CHTANN

IIpomeskyTounas arrectauus B Gopme 2 cemectp - auddepeHIUPOBAHHBIN 3a4eT




2.2. TemaTnueckuii niian u coaep:xkanue Jucuunauabl BUOJIOTI'UA (¢ pazaenom xummus)

HaumeHoBaHue Conep:kanue y4ye0OHOIro MaTepuaJa, 1ad0paTopHble U IPaKTUYecKHe padoThl, CAMOCTOATEIbHbIE O0bem | Dopmupyembie
pa3aeyioB U TeM padoThl 00yUYAIOIIUXCS JacoB 3HAHHMS U YMEHHUA
1 2 3 4
PA3JEJ 1 BUOJIOT' U
I'nasa 1. BuoJjiorusi — Hayka 0 JKM3HH. 24
Tema 1.1. BBenenue 1. Pa3BuTHe OMOJIOTHH, KaK HAYKH. 2 35, V1, Y6, M3,
2. CBoiicTBa M YpOBHH OpTaHU3ALIMHU KUBOM MaTepHUH. 2 I11, 112,
Tema 1.2. lluTosorus | 3. XuMHUYECKHUI COCTaB KJIETKU. HeopraHuyeckne COeTMHEHUS KICTKH. 2 31, 33, 34;
— HAyKa 0 KJIeTKe. 4.JIunuabl U yTIIeBOIBI. 2 V1, V3,V4, V6;
5. Benku. 2 M1, M3,M4,M5;
6 Jlabopamopnoe 3ansmue Nel«Kamarumuueckas akmuenocms ghepmenma Kamanazvl 8 HCUBOMHBIX U 2 M2, N3,n4, ns.
pacmumenbHblX MKAHX. »
7 HyxneunoBble kuciotsl. AT® u apyrue opraHuyeckue COeTUHEHUS KIETKHU. 2
8 Ctpoenue u GyHKIHUH KIETKU. Jlabopamopuas paboma No2 "IInazmonus u deniazmonus 8 Kiemxax 2
Kootcuywl 1yKa’
9 Ilpaktrueckoe 3ansaTue Nel «CTpoeHHe paCTHTEIbHOM, JKHBOTHOM, TPUOHOM M OaKTEepUAIIbHOW KJIETOK | 2
101 MUKPOCKOITOM. »
Tema 1.3 10. OOMeH BeliecTB U MpeBpaIieHne YHEPTHH B KieTke. DOTOCHHTE3 2 31, 32,35, 34,
Obecneuenne kiaerok | 11. I'mukonu3 u nuki Kpebca 2 V6, M1,M2, M4,
JHEPIrHen. I11, 112, I16
Tema 1.4. 33, 34, V1, V5,
HacaencrBennas 12. I'enetnueckas undopmarus. Y asoenune JJHK, cuntes PHK, 6uocuntes 6enkoB. 2 M2, M6, 112, 114
uHopmanus u
peaau3anus eé¢ B
KJIeTKe
I'maBa 2 PasMHoOKeHHe M pa3sBUTHE OpraHU3Ma 4
13. PazmHokeHue opranusma. becronoe u mosioBoe. MuTO3 U Mei03, 00pa30BaHUE MOJIOBBIX KIIETOK. 2 I11, 112, TI6, M1,
14. UunuBuayanbHOE pa3BUTHE OpraHn3MoB. OHTOTeHE3 U CIIOCOOBI OTUIOA0TBOpeHus. HauBuyansHoe | 2 M4, M6, 31, 35,
pa3BUTHE YETIOBEKA. V1,6
I'naBa 3 OCHOBBI TeHETUKH U CeJIeKIUN 4 M1, I11, 112, 14,
15. OcHOBHBIE 3aKOHBI 1 3aKOHOMEPHOCTH, MOHSATHUS TEHETUKU. 2 31-35, V1,Y5
16. [IpakTuueckoe 3auaTre Ne2 «OCHOBHEIC 3aKOHOMEPHOCTH HACIICICTBEHHOCTH. 2




HaumeHoBaHue Conep:kanue y4eOHOro MaTepuaJa, JadopaTopHble H MPAKTHYECKHE PA00ThI, CAMOCTOSITEILHbIE O0bem | Dopmupyembie
pa3aesioB U TeM paboThl 00yUYaKOUIUXCS 4acoB | 3HAHUSI U YMEHHSs]
1 2 3 4
I'naBa 4 OcHOBHbBIE 3aKOHOMEPHOCTH U3MEHYUBOCTH 8 M1,M4, M5, M6,
17. 3aKkOHOMEPHOCTH U3MEHYMUBOCTH. MoaudukannoHHas U MyTallMOHHAs N3MEHUYHUBOCTb. 2 IT1, I13, T14, 116,
18. I'eHeTHKa — TEOPETUYECKAS OCHOBA CeNeKiuu. Yuenne Baswuinosa H.U. 2 31, 33, 36, 35,
19. JlocTHKeHUs] COBPEMEHHOM CeNeKLUn 2 V1, Ve, V5.
20. buoTexHonoruu: €€ JOCTHXKEHUS U EPCIEKTUBBI pa3BUTHsA. KIIOHHMpOBaHKE )KUBOTHBIX (TIPOOIIEMBI 2
KJIOHUPOBAHUS YEJIOBEKA)
I'naBa 5 IBoTOLHS 15
21. CBuzeTenbCcTBa 3BOJIONMH. J[oKa3aTeIbCcTBa M TEOPHH. 2 M1,M3, Me, I12,
22. ®aktopsl dBoonuy. KoHnenus Buja. 2 113, 31, 35, VI,
23. HacnencrBeHHass M3MEHYMBOCTH — MaTepUal JIJIsl BOJTIOIAN 2 Yo6
24. Jlabopamopnas paboma Ne3: Nzyderne MOp(OIOrHIeCKIX KPUTSPU BUIA, U3MEHUYUBOCTH U 9
HACJICICTBCHHOCTH.
25. EctectBennblit 0T00p. CHHTETHYECKAST TEOPUS IBOJIOIIH 2
26. Bunoo6pazoBanue. MukposBosmtoiys. COBpeMEHHbBIC ITPEICTABICHHS O BUI000pa30BaHUH. 2
27. MakpoaBodonus. Jloka3arenscTBa 3BOIIONUH. bruonorndeckuii mporpecc u OMOIOTHYECKHA perpece. | 2
28. Jlabopamopnas paboma Ne4: «3ydenue npucrnocobJIeHHOCTH OPraHU3MOB K cpesie OOMTaHusl. 1
BrIsiBIICHHE aporeHe30B Y PAaCTeHUH U HIN0AIaNTAIlii Y HACEKOMBIX (SKUBOTHBIX )».
I'naBa 6 Bo3nnkHoBeHue u pa3BurTue xku3Hu Ha 3emie. [Iponcxoxaenue yenoBeka. 4
29. CoBpeMeHHBI€ MIPEICTABICHHS O BOZHUKHOBEHUH KU3HH. OCHOBHBIE ITAIbI PA3BUTHSI )KU3HU. 5 M3, M4, M6,I11,
CucremaTHKa. 5 112, 116, 32, 33,
30. DOBomonus yenoBeka. EAMHCTBO MPOMCX0XKIEHUS YeTIOBEUECKUX pac. 36, V6, Y5,V1
I'nasa 7 IKOCHCTEMBI. 12
31. B3anMOOTHOIIICHHUSI OpPTaHW3Ma U CPEJIBI. 2 M1, M3-Mé, IT1-
32. IIpaktruueckas padora Ne3 «O1ieHKa BIUSIHNS TEMIIEPATYPHI HA )KUBOI OpranmusM. AKBapuyM Kak 2 I16, 31, 35, 36,
MOJCIE DKOCUCTEMBIY. V1, V5, V6
33 bronieHo3 u 6uoreorieHo3. BiusHUe YeioBeKa Ha 3KOCUCTEMBI 2
34. buochepa. KpyroBopoT OHOT€HHBIX JICMEHTOB B Onocdepe. 2
35 [paktuueckas padota Ne4 «CpaBHUTEIbHAS XapAKTEPUCTHKA IPUPOTHBIX U HAPYIIICHHBIX 2
KOCHCTEMY.
36. buonornyeckue ocHOBBI OXpaHbl pupoasl Hoocdepa. 2




HaumeHoBaHue Conep:kanue y4ye0HOro MaTepuaJa, 1ad0paTopHble U MPaKTHYecKHe padoThl, CAMOCTOATEIbHbIE O0bem | Dopmupyembie
pa3/iesioB U TeM padoThl 00yYAKOINXCS 4acoB 3HAHUSA U YMEHMSI
I'naBa 8 Bbuonuka 4
M1, M2, M4-
37. buoHwHKa - OJTHO U3 HAMPABJICHUI OMOJIOTUU 1 KHOCPHETHKH. 2 Me, I11, 112, 116,
38. 3ay1aun ¥ NEPCIEKTUBBI COBPEMEHHOM OMOHUKH. 2 31, 35,36, V1,
Vo6
HUTOI'O BUOJIOI' UA: 75
Pa3zpen 2 XUMUA
I'mapa 1.1 BaskHeiinmue XuMu4ecKne NOHATHS U 3aKOHBI. 4 M1, N1, N2, N4,
1. OcHOBHBIE IOHATHS U 3aKOHBI XUMHH. CTEXHOMETPUS 2 ¥1,34,VY1, Y6
2. [Ipaktrueckoe 3anstue Nel: Pemenue 3aa4, pacyeTHbIC (DOPMYIIBL. 2
I'mapa 1.2 113 u IIC xumu4veckux 3jementoB JI.M. MenaeieeBa 3 M1, M3, 112, 31,
3. [lepnoanueckuii 3akoH u nepuoandeckas cucrema /.M. MeHeneeBa B CBeTe COBPEMEHHBIX 5 32,34,V5,V2,
MPEJICTABICHUI O CTPOCHUHU aTOMa U €r0 3HAYCHUE Vi
4. Jlabopamopnoe 3anamue Nel «CoctaBieHue 3JIEKTPOHHBIX U 3JIEKTPOHHO-Tpapuieckux Hopmy
aTOMOB 3JIEMEHTOB, ONPE/EICHIE BAJICHTHBIX BO3MOXHOCTEH. OnpeneneHue GopMys BEIIECTB.»
I'naBa 1.3 CTpoeHue BellecTBa 2 M1, M3, M5, M2,
5. Xumu4eckasi CBsA3b. THIBI KPUCTAITMYECKUX PEIIETOKH CBOMCTBA BEIIECTB. 2 ni, 31, 36, Y2, Y6
I'naBa 1.4 XHUMHYEeCKHE peaKInu 14 M3, M4, N1, N5,
6. Kimaccudukanus xumuueckux peakiuil. [IoHsITHe 0 CKOPOCTH XUMHUYECKHUX PEaKIIUid, 3aBUCUMOCTh OT 2 Y1, 31, 36, Y4, Y5
pa3nuuHbIX (hakTopoB. OOpaTUMBIE U HEOOPATUMBIE PEaKIIUU.
7. XuMU4ecKoe paBHOBECHE U CIIOCOOBI €r0 CMELIEHUS. 2
8. BogHble pacTBOPEIIO DIeKTpoauTHYeCKas Auccoruarysa. CriocoObl BRIpaKCHHS KOHIICHTPAIUN )
pacTBOpPOB.
9. Jlabopamopnoe s3ansamue Ne2 «Peaxyuu uonnozo oomena. I'uoponus coneuiy. 2
10. Crenens okucnenusi. CUIIbHBIE U CI1a0ble 3JEKTPOIUTHI. 2
11. Knaccuduxanusi OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA. 2
12. DnekTponu3 paciuiaBoB U BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB. 2
I'naBa 1.5 MerTamisl 6 M4, M5, N1, N3,
13. CtpoeHue MeTauioB U uX Kiaccudukamms. XuMu4Ieckue U (GU3ndecKrue CBONCTBA. 2 33, 34, 35, 36, Y1




HaumeHoBaHue Conep:kanue y4eOHOro MaTepuaJa, J1ad0paTopHble U MPAKTHYECKHE PA00ThI, CAMOCTOSITEIbHbIE O0bem | Dopmupyembie
pa3aesioB U TeM padoThbl o0y4yarommxcs YacoB | 3HAHUS M YMEHHS
14.CnnaBel. OO11Hie crmocoObI MOIYYEeHUS METAIIIIOB. MeTalmyprus 2 ¥2,Y4,Y5, Y6
15. Koppo3sus metaioB. CriocoObl 3alUTH METAJUIOB OT KOPPO3UH. 2
I'naBa 1.6 HeMerausl 4 M4, M5, N1, N3-
16. OcoOeHHOCTH CTPOCHHSI ATOMOB HEMETAIIJIOB U X CBOKCTBA 2 ns, 33-36, Y1-¥6
17. llpakmuueckoe 3anamue Ne2: «CriocoObl 3alIUTHI OT KOPPO3HK. 2
I'nasa 2. OPTAHUYECKASA XUMUSA
I'nasa 2.1 Teopusi XMuMH4eCKOT0 CTPOEHHUS] OPTAHUYECKHUX COeIMHEHUH. JJIeKTPOHHAS NPUPOAA XUMHUYECKUX M1, I11, 112, 31,
CBA3eN. 6 32,36,V2,V5
18. OcHOBHBIE MOJOKEHUS TEOPUU XUMUYECKOTO CTpOoeHus0 M3oMepus u n3omepbl 2
19. Knaccuduxariyst opraHn4eckix BEUIECTB 110 CTPOSHHIO. ['oMoIor. 2
20. Ilpaxmuueckoe 3anamue Ne3 «BolnonHeHue yIpa)kHEHUH Ha COCTaBJIICHUE CTPYKTYPHBIX (HOpMYyIT 9
M30MEPOB U Ha3BAHUM MO CUCTEMATHUECKOHN (MEXIYyHAapOJHOW) HOMEHKIIAType aJIKaHOB»
I'naBa 2.2 IIpenenbHble YriieBoA0POAbI (AJNKaAHbI, HIH NapaguHbI) 2 M5, M4, N4, 15,
21. AnkaHbBl: HOMEHKIIATypa, XAMUYECKUE CBOMCTBA, TIOTYyYCHUE U TPUMCHCHHUE AJIKAaHOB. 2 Y6, VY4,V¥2,36, 34
I'naBa 2.3 HenpeneabHbie yrieBoa0poAbl (aJIKeHbl, AJIKAAUEeHbl U AJIKMHBI). 4 M5, M4, N4, 15,
22. AnKeHbl: HOMEHKIIaTypa, XUMUYECKHUE CBOMCTBA, MOIyYeHUEe U npuMeHeHue. [lonstue queHos. 2 Y6, ¥4,VY2, 36, 34
HarypanbHblii 1 cuHTETHYECKHE KaydyKu. Pe3uHa.
23. ATKMHBI: HOMEHKJIaTypa aJKMHOB, XUMHUYECKHE CBOWCTBA, IPUMEHEHHE alleTUIICHA. 2
I'naBa 2.4 ApomaTuyeckue yriaeBojabl (apensnl). [Ipupoanbie HCTOYHUKH YIJIEBOAOPO/I0B U X NepepadoTka 4 M4, M5, N2, N4,
24. Apenbl. XuMU4ecKkue cBolicTBa OeH3oma, mpumMeHeHue. [Ipupoanblii ras: cocraB, MpUMEHEHHE B 2 s, v4-ye, Y1,
kaudecTBe ToruinBa. Kamennsrit yrois. Hedts. Hedrenpoayksr. 31, 34, 36
25. Jlabopamopnas paboma Ne3. «KaduecTBEHHbII aHANINU3 OpraHUYECKUX coelMHeHUH. 3roToBnenue 2
MOJIeJIel MOJIEKYIT YTIIeBOI0po10B. HaxoxaeHne MonekynsipHoi popmyIibl ra3000pa3HOTo
YIJIEBOAOPOA IO MPOJAYKTaM CrOPaHUs, OTHOCUTEIBHOM INIOTHOCTH U MACCOBOM J0JIE 3JIEMEHTOBY.
I'nama 2.5 Kucaopoacoaep:kamme coelMHeHUs 2 M1, M4, N1, N2,
26. [ToHsTHE O TIPEAETHHBIX OJTHOATOMHBIX CIIUPTAX MX CBOMCTBAX M MpUMEHEeHHe. [ muiieprH u 2 32, 35, 36, Y1,
MHOTOQTOMHBIE€ CITUPTHI. DTHIICHTJIUKOIb U (DEHOI. Y2, Y6
I'naBa 2.6 Anbaeruabl 1 KapOOHOBbIE KHCJIOTHI 4 M1, M4, N1, N2,
27. Tlousatue o6 anpaerugax. @opMabJIEruI ¥ €ro CBOKMCTBA M PUMEHEHHE 2 35,V1,VY6




HanmenoBanme Conep:kanue y4ye0OHOro MaTepuaJa, 1ad0paTopHble U MPaKTUYecKHe padoThl, CAMOCTOATEIbHbIE Oo6bem | ['Popmupyemsie
pa3esioB M TeM padoThl 00y4YalOUIUXCS YacoB | 3HAHUS U YMEHUS
28. IlonsTue o KapOOHOBBIX KUCIOTaX UX CBOWCTBAX U MOIY4YECHHUE. 2

I'masa 2.7 Caoxunble 3¢upbl. 7Kupbl. 6 M3, M4, M5,
29. Ionsrtue o cnoxHbIX 3¢upax. [lomyyenne cnoxubix 3¢pupoB peakuuneit srepupukanun. CroxHbe ) I11-116, 32-3610
3(UpHI B IPUPOJIC, UX 3HAYCHUE. V5,V¥1, V4
30. Knaccudukanus sxupoB. XUMHYECKHE CBOWCTBA KUPOB: THAPOJIN3 U TUAPUPOBaHHE. MbLIa. 2
[IpumeneHue xupoB HA OCHOBE CBOMCTB. MbLia.

31. Ilpakmuueckoe 3anamue Ned
CocraBiieHre CTPYKTYpHBIX (hOpMYIT KapOOHOBBIX KUCIIOT, 3(pUPOB, )KUPOB U UX MPOU3BOJAHBIX. Pemenue | 2
pacueTHBIX 3ajau.

I'maBa 2.8 Yriaesoabl 4 M1, M2-M4, N1-
32. Knaccudukarnus yriieBooB: MOHOcaxapuIsl (TIOK03a, (PyKTO3a), TUcaxapuisl (caxaposa) u 2 ne, 32, 33, 35,
roJtrcaxapuasl (Kpaxmai U IeJII0J103a). 36, ¥2,VY4,Y6
33. 3HaueHne yriIeBOIOB B )KUBOW MPUPOJIE U )KU3HU YeIoBeKa. [[OHATHE 0 peaKkusIx NOJHMKOHICHCAIIH 5
Y TUJIPOJIM3a Ha MPUMEPE B3aUMOIPEBPAIICHHIH.

I'naBa 2.9 A3oTcoaepaxkaiye OpraHnyecKkue coeJuHeHust 4 M1, M3, M4, 11,
34. Tlousarue o6 amuHax. [lonydeHne aHUIMHA U3 HUTPOOSH30JIa €r0 IPUMEHEHUE W CBOMCTBA. 2 nz, ne, 32, 34,
AMMHOKHCIOTHI X CBOMCTBA. 36,Y1,V¥Y2,VY6

35. [lepBuuHasi, BTOpUYHAas, TPETUYHAS CTPYKTYpa Oenka. XUMUYecKrne CBOHCTBa OenkoB. benmkn kak )
OHONOIUMEpPbI

I'naBa 2.10 CuHTeTHYeCKHUE MOJIUMePbI 3 M1- M5, M1-Ne,
36. ITnmactmaccel. [TonyyeHne noauMepoB peakiueil moJmmMepu3alui U NOJIUKOHICHCAIUH. ) 32-36, Y6, V4,Y2,
TepMomuiacTuuHbIE U TEpMOpEaKTUBHBIE M1acTMacchl. [IpencraBurenu niuactmace. Bonokna, nx v1.
knaccudukanud. [Tomyuenue BonokoH. OTaenbHbIC TPECTABUTENN XUMHUECKUX BOJOKOH.
37. Jlabopamopnas paboma Ne4 "BBICOKOMOJICKYIISIpHBIE COSIMHCHUS. Pacrio3HaBaHue 1mtacTMace u 1
XUMHUYECKHUX BOJIOKOH."

Tema 2.11 XuMHA B ’)KU3HH 00II1eCTBA. 2 M1,M2, M4, N1-
38. Xumuueckas MpOMBIIITIEHHOCTh U XUMUYEeCKUe TeXHOIoTuu. OXpaHa OT XUMHUYECKOTO 3arpsi3HEHUS M3, ne,35, 36,
OKPYIKarowIeH CpeIbl. 5 Y1, Y2, V4, V6
39. Xumust ¥ TOBCETHEBHAS KU3HD YenoBeka. JlomaniHss anteka. Morolye U YuCTSAIIIe CPEeICTBA.

Jugpghepenyuposannviii 3auem 76
Hmozo pazoen 2 151

Bcezo




3. YCJIOBUA PEAJIM3ALIUU TPOT'PAMMBI INCHUIIJIMHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecreYeHn o
Peanmauml nporpamMmmbl  JUCHUIIIIMHBI Tpe6yeT HaJIn4us Ka6I/IHeTa CCTCCTBCHHOHAYYHBIX
JUCIUTUINH.

OO6opynoBaHue KaOWHETA:

— IOCAJJ0YHBIC MECTA MO0 KOJIMYECTBY 00YJaIOLINXCH,

— paboyee MECTO MPEToaaBaTes,

— yYEHHYECKas JI0CKa

— KOMIUICKTHI TUIAKATOB,

— 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 MUKPOITPETIAPaTOB,

— MPE3CHTAIMH C OIBITAMHU.

— TocoOus I 1TaOOpaTOPHBIX padoT,

— CIIPaBOYHBIC TOCOOUS, TUAAKTHYCCKIE MAaTCPHAIIBL;

— pa3aTOYHBII MaTepual B BUJIC TaOJIHII.

3.2. UudgopmanuonHoe odecriedenne 00yueHus

IlepeuyeHb peKOMeHAYyeMbIX W3JAHWH, [ONOJHUTEJbLHON JHUTEpPaTypbl 1O MpeaMeTy
BUOJIOT'UA ( ¢ pa3aesom Xxumusi)

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
CHeHaTbHOCTEN €CTECTBEHHO-HAYYHOT'0 IPOQMIIs: YIEOHUK AT CTY I, YUPEKICHUN Cpes.
[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 CaMOCTOSITEIbHOM padoThI O TucuuruinHe "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
"BopoHexCKuil rocyapcTBeHHbIN Texanueckuii yausepcutet", 2013. - 1 ¢aiin. - 00-00.
- MeTtoauueckre ykazaHus 10 PEHICHUIO TUIOBBIX 3ajlay M0 AUCHUIUIMHE "Xumusa" 1ist
CTYJICHTOB MIEPBOTO Kypca BceX cnenuaibHocTel / EctecTBeHHO-TexHnYecKuit komtek; Cocrt.
. E. llIpamuenko. - Boponex : OYBIIO "BopoHexckuii rocynapcTBEHHbI TEXHUYECKUI
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 «Panuoannaparoctpoenue», 12.02.06 «buorexuuueckue 1 MEAUIMHCKUE anaparsl U
cuctembl», 15.02.08 «TexHonorus mammHoctpoeHus», 34.02.01 «CectpuHckoe 1e10» 04HOU
dbopMmbl 00yuenus [ DnekTpoHHsblit pecypc] / EctectBenno-Texunyeckuit komtemnx; Cocr. U. E.
[[Ipamuenko. - DneKTpoH. TeKcToBbIe, Tpad. naH. (509 Ko6). - Boponex : ®I'bOY BO
"BopoHnexckuii Tocy1apCcTBeHHBIN TexHuueckuit yuusepeutet”, 2016. - 1 daiin. - 00-00.

- Metoauyeckrue peKOMEH AU 0 PEIISHUIO TUITOBBIX 331a4 110 JUCIUTUTMHE «XUMHUS TS
crynenToB crienuanbHocTed 09.02.01 «KoMmnbroTepHble cUCTEMbI U KOMIUTIEKChI», 11.02.01
«Paamnoanmaparoctpoenuey, 12.02.06 «buotexuuueckue 1 MEAUIIMHCKUE aIlllapaThl U
cucreMbl», 15.02.08 «Texnonorus mammHoctpoerus», 34.02.01 «CecTpuHckoe 1€710» OUHOU
dbopMbl 00ydeHHs [ DnekTpoHHEIH pecypc] / EctectBenHo-TexHMYeckuit koiutemx; Cocr. U. E.
[IpamMyeHKo. - DIEKTPOH. TEKCTOBBIE, rpad. naH. (737 K6). - Boponex : ®PI'bOY BO
"BopoHEXCKUil rocyiapcTBEHHBIN TexHndecknii yausepcutet", 2016. - 1 daiin. - 00-00.

3.3. IlepeueHb nNpPOrpaMMHOro oodecnedeHusi, NpPodeccCHOHAIbHBIX 0a3 JTaHHBIX,
HH(OPMANMOHHBIX CIPAaBOYHBIX cucTeM pecypcoB HH(OPMALIMOHHO-
TeIeKOMMYHUKANIMOHHON ceTu «VIHTepHET», HEOOXOAUMBIX /Jisi OCBOEHHUsI Y4eOHOi
AU CHHILTAHBI
JIunensuonHoe nporpammuoe obecreuenue: Microsoft Office Word 2013/2007 Microsoft
Office, Excel 2013/2007 Microsoft Office, Power Point 2013/2007

WuTepHeT-pecypcebl

. www.openclass.ru (OTKpbITBII KJ1acC: ceTeBble 00pa30BaTeIbHbIE COOOIECTBA).

. www.school-collection.edu.ru (Enunast kosiekius iudpoBbIX 00pa30BaTEIbLHBIX PECYPCOB).

. www.festival.1september.ru (OectuBans negarornueckux unaed «OTKPBITHIA YPOK»).

. http://www.iprbookshop.ru/ DnekrpoHHO-0MOIMOTEYHAs cUCTEMA.

. www.sbio.info (Bcs Ouonorus. CoBpemeHHast 0Moiorus, CTaTbi, HOBOCTH, ONOINOTEKA).

. www.window.edu.ru (Enunoe okHo octyna k o0pa3oBaTenbHBIM pecypcam HTepHeTa 1o

Ouosorum).

. www.5ballov.ru/test (Tect a1 aOUTYpHEHTOB 110 BCEMY LIKOJIBHOMY Kypcy OMOJIOTHH).

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

9. www.biology.ru (buosorus 8 OTkpbiToM KoJutempke. CalT COEPIKUT JIEKTPOHHBIN YIeOHUK
no 6uonoruu, On-line TecTsl).

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

11. www.nrc.edu.ru (buonoruueckas kaptuHa Mupa. Pa3ien komnbroTepHOro yueOHUKa,
pa3paboTaHHOTO B MOCKOBCKOM TOCYIapCTBEHHOM OTKPBITOM YHUBEPCHUTETE).
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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 (buonorus B Bompocax u
OTBETaX).

14, www.bril2002.narod.ru (buosorus ajis 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 JIHUI ¢ OTPAHUYEHHBIMHU BO3MOKHOCTSIMH 310POBbS

[Ipu o0y4eHMH JNUIl C OTPAHUYCHHBIMHA BO3MOXHOCTSIMH 3JI0POBbS, IPEAyCMaTPHUBAETCS
WHIMBHyJIbHBIN rpaduK 00ydeHHS.

WHBaymapl W 1WA C OrpaHUYEHHBIMH BO3MOXKHOCTSMH 37I0POBbS  00ECTICYCHBI
NeYaTHBIMU M AJICKTPOHHBIMH 00pa30BaTeNbHBIMH pecypcaMu B (opMax, aJanTHPOBAHHBIX K
OTPaHUYCHUSM HX 3T0POBBSI.

JIns ocymiecTBIIGHHS MPOLENyp TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M HMPOMEXYTOUHON
aTTecTanuy OOYYarOIMXCs, CO3MAIOTCA (POHABI OICHOYHBIX CPEICTB, aJalNTHPOBAHHBIC IS
WHBAJIUJIOB M JIMIl C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M ITO3BOJIAIOUIME OICHUTH
JOCTIDKEHUE MMM 3aIUITAHMPOBAHHBIX B OCHOBHOM 00pa30BaTEeNbHOW IMPOrpamMMe pe3yiabTaToB
00y4eHUs U ypOBEHb COPMHUPOBAHHOCTH BCEX KOMIIETCHIIMH, 3asBICHHBIX B 00pa30BaTeIbHOM
porpaMMe.

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS JUCLHUITJIMHBI

JlocTuKeHHe JMYHOCTHBIX PE3yJIbTATOB OLIEHHWBAETCS Ha KAaueCTBEHHOM YpoOBHE (0e3
otMeTkH). CPOpPMHUPOBAHHOCTh METANPEAMETHBIX U MIPEIMETHBIX YMEHUII OlleHHBaeTCs B Oaniax
npernojaBaTesieM B IPOLIECCE BBIIOJIHEHUS OCHOBHBIX BHJOB YUE€OHOW J€ATEIbHOCTU
00y4aroImuxcs, TEeCTUPOBAHUS, BBINOJHEHHUS OOYYaIOLUIMMHCA CaMOCTOSTEIbHON paloThl, 1O
pe3ysibTaTaM TEKYIIEro KOHTPOJISA U IPOMEXYTOYHON aTTECTALH.

KoHTposb u olieHKa pe3yabTaToB MO IpeIMeTy OUOJIOTHS (C pa3aeioM XUMHS).

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 KOJUICKTUBHOM CaMOIIPOBEPKH,
COTPYJIHUYECTBO €IMHOMBIIIIIEHHUKOB, B
TOM YHCJIE C UCTIOIb30BAHUEM COBPEMEHHBIX
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX
TexHonoruii; M2

— OII€HKa 3a YCTHBIC OTBCTHI.

CIIOCOOHOCTh ~ OpraHW3oBaTh  padoTy,
TJIaHUPOBAHUC JCATCIIBHOCTHU )41
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
— CHOCOOHOCTH 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 UCCIICIOBAHUH B
00Js1acTH OMOTEXHOJIOTHH (KIIOHUPOBaHUE,
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 HpaKTI/I‘ICCKOﬁ
JACATCIIBHOCTH U BBIBOJOB

- OIICHKa 3a aHAJIW3 >KU3HCHHOW CHTYalluH,
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,
Ha3blBaThb  W3y4YEHHbIE  BeElIeCTBAa 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 n OPraHu4Y€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.
- OIIEHKAa 3a BBIINOJIHEHHE [HUCbMEHHBIX

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 CaMOCTOSATEJIBHOW paboThl IO
SATHOATBHOM cHCTEME, BBIIOJIHCHHE
pedepaTos.

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

NPAaKTUYECKUX U J1a00paTOPHBIX paboTax.

NUCbMEHHBIN (bpoHTaTbHBIIHI KOHTPOJIb;
TECTUPOBAHUE OTKPBITOTO U 3aKPHITOTO TUIIOB

- OIICHKA 32 BBINOJIHEHHE J1a00paTOPHBIX paboT

OlICHKa Ha MPaKTUYECKUX M J1abOpaTOPHBIX
3aHATHUSAX NPU BBITOJTHEHUU PadoT;

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




OTBETHI; Y5

- CaMOCTOSITENIbHO paboTaTh C y4eOHOMH,
HAay4yHO - TMOMYJSIPHOM  JIMTEPATypoOil;
COCTaBISITh IUIAH, KOHCIEKT, pedepar,
BJIAJICTh SI3BIKOM TIpeAMeTa. Y6

- OLICHKA 3a MOATOTOBKY IMMPE3CHTAIHUHU 10 TCMC

- 3a4€T 110 AUCHUIIIINHE.

JIMCT AKTYAJIM3ALIUA
padoueii MporpaMMbl JMCIUIIIHHBI

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) (TomHCh)

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




