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1. TACIIOPT PABOYEM ITPOT'PAMMBI JTUCITATIIMHBI
XUMMUAI (c paznenom BOJIOT'USA)

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: 11.02.16 «MoHTax, TEXHUYECKOE OOCITY)KUBAaHHE U PEMOHT 3JICKTPOHHBIX MPHUOOPOB U
YCTPOMCTBY,

Pazpaborana B coorBerctBum ¢ TpedoBanusmu ®I'OC COO (IIpuka3z MunucrepcTa
oOpaszoBanus u Hayku PO ot 17 mast 2012 1. N 413 "O06 yrBepxxaeHnu (heaepaabHOro
rocy/IapcTBEHHOro 00pa3oBaTeNIbHOTO CTaHJapTa cpeAaHero oobmero obpasoBanus" (¢
u3meHeHussMu 1 gomonaeHusmu 07.08.2017r. [Ipukaz Muno6puaayku Poccun 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. MecTO IMCHUILIMHBI B CTPYKType OCHOBHOW mNpodeccHOHAIBHOH 00pa3oBaTebHOM
NMPOrpaMmbi:

JucuunnuHa  xuMus (C pa3fesioM OHOJOTHs)  SIBISETCS MPEAMETOM 00s3aTelbHON
npeaMeTHo obnacTu «ecrectBeHHble HayKn» OI'OC cpennero obmiero o6pa3oBaHusl.

B mmane IIMNICC3 mucrumimHa Xxumus (C pas3nenoM OHOJOTHS) BXOIUT B COCTaB 0a30BBIX
0011e00pa3oBaTeIbHbIX JUCHUILIAH, (OPMHUPYEMBIX M3 00S3aTeNbHBIX MPEIMETHBIX oO0acTen
®OI'OC cpennero obmero odopazoBanus. [Ipu 3ToM M3yueHHE AUCHUIUIMHBI TPEITYCMOTPEHO Ha
0a30BOM ypOBHE

1.3. lleau u 3a7a49u AMCHUIJIMHDI:
ConeprxkaHue MporpaMMbl «XHMHUS (C pa3aesioM OHMOJIOTHSI)» HAPABJICHO Ha JOCTHKCHHE

CIEAYIOLIUX LEJICH:

- OCBOeHME (hyHJaMEHTaIbHbBIX 3HAaHUH O CBOMCTBAX, CTPOCHUH, B3aUMO/IEHCTBUH
XUMHUYECKHX BEIIECTB U UX B3aUMOJEHCTBUSX; HCTOPUHU PA3BUTHS COBPEMEHHBIX
NpEeCTaBICHUN O KHUBOM MPUPOJIE, BHLAAIONIIUXCS OTKPBITUAX B IIUKJIE €CTECTBEHHBIX HAYK,
BOXHEHIINX XUMUYECKUX MOHATHUSIX, 3aKOHAX U TEOPHSIX;

- (hopMUpOBaHHME COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHbBI MUPA; METOaxX HaAy4HOTO
MO3HAHMUS;

- OBJIAJICHUE YMEHUSIMU JIOTUUECKU MBICIUTh, 0OOCHOBBIBATH MECTO U POJIb 3HAHUH B
MPAKTUYECKOHN JAESITETbHOCTH JIIO/IEH, pa3BUTHH COBPEMEHHBIX TEXHOJIOTHM U MOIYyYeHUH HOBBIX
MaTepUasos;

- ONPEIEINATh KUBbIE 00BEKTHI B MPUPO/JIE; MPOBOANUTH HAOIIOJEHHS 32 3KOCUCTEMAMH C
LIEJIbIO MX ONMCAHUS U BBISBICHUS €CTECTBEHHBIX U aHTPOIIOTE€HHBIX U3MEHEHU; HAXOIUTh U
aHAJIM3UPOBATH HHPOPMAIIUIO O KUBBIX O0BEKTaX;

* pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
oOyJaronuxcs B MpoIecce N3yU4eHUs CI0KHBIX U MPOTUBOPEUNBBIX MTyTeH pa3BUTHUS
COBPEMEHHBIX HAYUHBIX B3IJISA0B, HJI€H, TEOPH, KOHLIETIINHA, TUIIOTE3 B X0J1€ pabOTHI C
pa3IMYHbIMU UCTOYHUKAMU MH(OPMALINN;

* BOCIIUTaHUE YOeXKIEHHOCTH B HEOOXOAUMOCTH TTO3HAHUS KUBOU TPUPO/IbI, HEOOXOAUMOCTH
paIoHaIbHOTO IPUPOIONOIB30BaHus, OEPEKHOTO OTHOIIEHHUS K IPUPOIHBIM pecypcam U
OKpY’KaloIIel cpezie, COOCTBEHHOMY 3/10pPOBBIO; YBAKEHHUS K MHEHHIO OMIOHEHTA MPU
00CyXx/1IeHuU OMOJIOTMUECKUX TPOOJIEM, POIM XUMHUH B )KU3HU COBPEMEHHOI'O OOILECTBA;



* HCIOJIb30BaHUE INPUOOPETEHHBIX 3HAHWNW W YMEHUH B IIOBCEIHEBHON >KM3HM JUISl OLEHKU
MOCNEACTBUM CBOEH JAeATeNbHOCTH (M JAEATENbHOCTU JAPYTUX JIIOJeH) 10 OTHOIIEHUIO K
OKpYXarollel cpese, 3740pOBbI0 IPYTHX JIIOJACH M COOCTBEHHOMY 3/I0POBBIO; OOOCHOBAaHHME U
coOuofieHre Mep MNpo(UIAKTUKM 3a00JeBaHUM, OKa3aHWE NEepBOM IMOMOIIM IpU TpaBMax,
coOJII0ICHHE ITpaBUJI ITIOBEACHUS B IPUPOJE.

1.4. TpeOoBaHusl K pe3yJibTaTaM OCBOEHM S AUCUMIIJIMHBI:

OcBoeHue coaepxaHUsi HporpaMMbl «XuMHUs (C pa3fesioM OHOJOorHus)» oOecreuynBaeT
JOCTH)KEHUE 00YUYaIOIIMMUCS CIEAYIOMINX PE3yIbTaTOB:

* TMYHOCTHBIX:
— c(hOpPMHUPOBAHHOCTh UYYBCTBA TOPJOCTH M YBWKCHHS K HCTOPUM M JOCTHKCHUSIM
OTEYECTBEHHON OWOJIOTMM W XHWMHUH; TPEACTABICHUS O IEJIOCTHOH €CTEeCTBEHHO-HAyYHOU
KapTUHE MHPa;

— TOHUMAaHHE B3aMMOCBSI3M W B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAyK, WX BIHSIHHUA Ha
OKPYXAIOUIYI0 CPeay, SKOHOMHUECKYIO, TEXHOJIOTHYECKYIO, COIIHATBHYIO M STHUECKYIO C(ephl
JIeATeIIbHOCTH YEI0BEKa,

— 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 SIBIICHHUH, IPOUCXO/SAIINX B IPUPOE, 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 OLIEHKH €€ TOCTOBEPHOCTH;

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

— TOTOBHOCTH MCIOJIH30BAaTh OCHOBHBIE METOJIbI 3alIUTHI OT BO3MOXKHBIX ITOCIIECACTBUI aBapuii,
KaTacTpo(, CTUXUHHBIX OeACTBUH;

— oOnajaHue HaBbIKaMHM Oe30macHOM paboThl BO BpEMs MPOEKTHO-HCCIEAOBATENbCKON U
HKCIEPUMEHTAIBHOM JeSTeNbHOCTH, IIPU UCIIOJIB30BAaHUH JJAOOPATOPHOTO 000PY/I0BAHUS;

— CIIOCOOHOCTH HMCIIONIB30BATh MPUOOPETEHHBIE 3HAHUS M YMEHUS B IIPAKTHYECKOH JeSITeTbHOCTH
Y TIOBCEIHEBHON KU3HU

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

* MeTanpeIMeTHbIX:
— TMOBBIIICHHUEC HHTCIUICKTYAJBbHOI'0 YPOBHA B IPOHECCC HN3YUYCHUA OHMOJIOTHYECKUX U
XUMHUYECKHX SIBICHUH, Pa3BUTHSI COBPEMEHHBIX HAyYHBIX B3IJIAJOB, MJIEH, TEOPH, KOHLIECIIIHHA,
TUIIOTE3 B X0J1€ pabOoThI C pa3IMYHbIMU UCTOYHUKaMU HHpopmanuu; M1

— CHOCOOHOCTh OpPraHM30BBIBATH COTPYAHHUYECTBO €JMHOMBIIUICHHUKOB, B TOM YHCJIE 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 aHQJINM3Y BO3HUKAIOMIMX MpoOjJeM M BONPOCOB, a TaKke
CIIOCOOHOCTH COPMYIUPOBATH BHIBOJ U3 cUTyanuu; M3

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



— CcnocOOHOCTh K CaMOCTOSATENILHOMY NPOBEICHHUIO MCCIEIOBAHUM, MOCTAHOBKE €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 OIUIOJIOTBOPEHHE), W APYTHMX €CTECTBEHHO
HaWYHBIX JOCTHXKEeHUSIX; M6

*IIPEIMETHBIX:
— c(hopMHUPOBAHHOCTH MPEACTABICHUI O POJIU M MECTE IUCIUIUIMHBI B COBPEMEHHOW HAYYHOUN
KapTUHE MUpa; NOHMMaHue e€ poiu B (OPMUPOBAHMM Kpyrozopa M (PyHKIHOHAIBHOMN
rPaMOTHOCTH ISl peUIeHUs TpakThuueckux 3aaay; [11
— BJIaJICHUE OCHOBOIOJATAIOUIMMHU NOHATUSAMHU, TECOPUAMH, 3aKOHAMU U 3aKOHOMEPHOCTSIMU;
YBEPEHHOE MOJIb30BaHUE TEPMUHOJIOTHEN U CUMBOJUKOM; [12
— BJIa/ICHHME OCHOBHBIMHU METOJIaMHU HAyYHOT'O MMO3HAHUS, UCIIOIb3YEMBbIMU TP UCCIIEAOBAHUSIX,
ONbITaX: ONUCAHUEM, W3MEpPEHUEM, IPOBEACHUEM HaOJIO/ICHUN; BBIIBICHUE U OICHKA
AHTPOIIOI€HHBIX U3MEHEHUH B ipupozae; 113
— c(OPMHPOBAHHOCTh YMEHHUI OOBSICHITH PE3yJIbTaThl SKCIIEPUMEHTOB, PEIIaTh 3JEMEHTapHBIC
3amaum; [14
-- BJIaJICHHE MPAaBUJIAMU TEXHUKH 0E30MacCHOCTH IPU UCIIONB30BAHUM XUMHUYECKUX BEIIECTB U
naboparopHoro obopynoBanus; 15
— c(popMHpPOBAaHHOCTh COOCTBEHHOM MO3ULIMU MO OTHOLIEHUIO K MH(OpPMALMU, [TOJIy4aeMOl U3
pa3HbIX UCTOYHHUKOB, II00ANBHBIM Mpo0JieMaM U MyTsAM uX pemienus. 116

B pesynprare wusyuenus yueOHOM gucuuruinHbel «buonorus (¢ pasgenoMm  XUMHS)»
00y4aroIUiCs TOKEH:

3HATh:
- OCHOBHBIE TTOHSTHUS, 3aKOHBI U TEOPUH TUCIUTLTUHBL; 31

- Kiaccudukanuio 1 HOMEHKIIaTypy BEIIeCTB U OPraHU3MOB, CUMBOJIMKY U B3aUMOCBSI3H; 32

- Oco0EHHOCTH KU3HH, KaK ()OPMBI CYIIECTBOBAHUS MAaTEPUH, POJTH (PU3HUECKUX U XUMUYECKUX
MIPOLIECCOB B )KMBBIX CHCTEMAaX PAa3JIMYHOTO YPOBHS OPraHU3alliU, CYITHOCTh MPOIIECCOB OOMEHa
BEIIECTB, OHTOr€HEe3a, HACIEACTBEHHOCTH U U3MEHUYUBOCTH, 33

- CIIOCOOBI pellieHus] OCHOBHBIX 3a7ay; 34

- OCHOBHBIE O0JIAaCTH MPUMEHEHUsI 3HAHUU B psijie OTpacieil MPOMBIIUICHHOCTH, TIPU OXpaHe
OKpY’KaloIllel cpebl U 310POBbS YeNIOBeKa; 35

- BXKHEHIINE BEIIECTBA U MAaTEPUAJIBbI, IIUPOKO UCIIOJIb3yeMble Ha MPAKTUKE, 3HAUCHHUE B KU3HU
COBpEMEHHOT0 ob1iecTBa. 36

YMETb
- TI0JIb30BAThCS 3HAHUSAMHU JIJIs1 OOBSICHEHHS BOIIPOCOB, MOACPKUBAHUS TUCKYCCUU, KPUTUYHOTO
BOCTIPUATHS MH(GOPMAIMK U3 PA3IMYHBIX MCTOUHUKOB M J1aBaTh apryMEHTHPOBAHHYIO OICHKY,
WCITOJIb3Ysl HAYYHYIO0 TEPMUHOJIOTHIO; Y ]

- KJaccu(UIUPOBaTh >KUBbIE OOBEKTHI, HA3bIBaTh M3y4YCHHbIE BEIIECTBA [0 Pa3IUYHON
HOMEHKJIaType, XapaKTepHu30BaTh 00IME XUMUYECKUE CBOMCTBA; Y2

- paboTaTh ¢ MUKPOCKOIIOM, M3TOTOBJIATH MPOCTEHUIINE Mpernaparbl A MHKPOCKOIMUYECKUX
WCCJICIOBAHMM, OOBICHATH YBUACHHOE. Y3

- BBINOJIHATH DKCIEPEMEHTHI 110 PaClO3HABAHUIO BAKHEHIINX HEOPraHUYECKUX U OPraHUYECKUX
COEIMHEHUH, IPOBOAUTH PACUYETHI [0 YPaBHEHUAM Y4

- pewmatb TEHETUYECKHE 3aJadyd, COCTAaBJISITh POAOCIOBHBIE, DJIEMEHTApHBIE CXEMBbI
CKpeIlMBaHUs, BapuallMoHHbIe KpuBble. [IpoBoaMTH pacueTsl mo GopMysnaMm M J1enaTh BBIBOADI,
JlaBasi apryMEeHTHPOBAHHBIE OTBETHL; Y5

- CaMOCTOATENIbHO paboTaTh ¢ y4eOHOM, HAYYHO - TIOMYJISIPHOM JINTEPATypOM; COCTABIATH ILIaH,
KOHCIIEKT, pedepaT, BIaJeTh SI3bIKOM MpeaMeTa. Y6



Hcnonb30BaTh NPUOOPETEHHBIE 3HAHUS M YMEHUS B TIOBCEIHEBHON KU3HH IS

- (opMHPOBaHMS I'PaMMOTHOW JIMYHOCTH CO CTOPOHBI €CTECTBEHHBIX HAYK JJISI COXPAaHCHHS
COOCTBEHHOTO OJIArOMOYYHS U 37J0POBbS;

- COBEpUICHCTBOBAHMUS COOCTBEHHOW MO3HABATEILHON JICSTEIBHOCTH;

- KPUTHYECKOTO BOCHPUATUS HH(GOpPMAIMH, MOJy4aeMOH B MEKIMYHOCTHOM OOLICHHH H
MacCcOoBOM KOMMYHMKALIMM; OCYIIECTBJICHUS CaMOCTOSTEIBHOTO IIOMCKa, aHaIn3a W
UCTIOJIb30BaHUS COOpaHHOM HH(pOpMAINH;

- pelIeHHs TPAKTUYECKUX >KU3HEHHBIX MPOOJIEM, BO3HUKAIOIIMX B IIPOIECCE MOBCEIHEBHOM
NeSITeTbHOCTH;

- TPEeABUICHUS BO3MOXHBIX IOCIEICTBUI ONpPENECICHHBIX EHCTBUI YenoBeka Kak s ceOs,
TaK ¥ YEJIOBEUECTBA B IIEJIOM U OKPYKAIOIIEH Cpebl;

- OICHKHM TPOUCXOJSIINX COOBITHH M TIOBEICHUS JIOJNCH C TOYKM 3pPEHHS COXPaHEHHS
OKPYXKAarOILEH Cpebl.

- s cOOMIoIeHUsT Mep NpPO(QUIAKTUKU OTPaBICHHUN, BUPYCHBIX M APYIHX 3a00JIeBaHHH,
CTPECCOB, BPEIHBIX MPHUBBIYCK (KYypeHHS, aJKOTOJIM3Ma, HAPKOMAaHWHW); MPAaBUJ MOBEICHHS B
HPUPOHOH Cpee;

- OKa3aHWs TMEPBOI MOMOIIM TPU TPABMATUYECKHUX, MPOCTYAHBIX U JPYTrUX 3a00JCBaHUSAX,
OTpPAaBJICHUSIX MHUIIEBBIMU POIYKTaMU;

- OLIEHKM DJTHUYECKHUX aCIEKTOB HEKOTOPBIX WCCIEAOBAaHMA B OO0JIACTH OMOTEXHOJIOTHH
(KJIIOHUpOBaHUE, ICKYCCTBEHHOE OIIJIOOTBOPEHHE);

- Oe301MmacHOe MPUMEHEHNE XUMHUECKUX CPEACTB B OBITY M HA IIPOU3BO/ICTBE;

- TPaMOTHOE OLICHHBAHHNE CUTYAIlH U JICHCTBUS COTJIACHO MOJYYEeHHBIX 3HAHUH.

1.5. PexomenayemMoe KOJIMYECTBO YaCOB HA OCBOEHHE MPOTPAMMBI AU CHUTIIMHBI:
O0beM paboThl 00YUAIOIINXCS BO B3aMMOJICHCTBHH € TIperoaBareiieM (Bcero) dacos; 151
camocTosiTeNnbHas pabota B obOmeoOpa3oBatensHoM 1ukie corinacHo PIrOC CIIO
CHENHUATBHOCTY HE IIAHUPYETCS, HO BBIMOJHAETCS 00yJaroIMMUCS KaK JIOMalTHee 3aaHue.

2. CTPYKTYPA U COAEP KAHUE NIUCIHHUIIJINHBI
2.1. O0beM IMCUMILIMHBI M BUABI Pa00THI

Bup padorsi Oobvem uacos

O0beM padoThI 00yUYAIONIUXCS B aKAeMHUUYECKHX Yacax (Bcero) 151
O0beM padoThl 00yYaOIIUXCS BO B3aHMOJAEHCTBHM C NpenogaBaTesieM 151
(Bcero)
B TOM YHCIIC:

JIEKIIMOHHBIE 3aHITUS 123

MPaKTUYECKUE 3aHATUS 16

nabopaTOpHbIE 3aHATHUS 12

CamocrosiTesibHas padoTa o0yuarouierocs (Bcero) -

B TOM YHCJIC:

pa60Ta C KOHCIICKTOM

pabota ¢ yueOHUKOM

IIOATOTOBKA COO6IJ.ICHHI>1

IMOATOTOBKA K CCMUHAPCKOMY 3aHATHUIO

MOATOTOBKA pedepaTa

MMOATOTOBKA MPC3CHTAIUN

IIpomexyTounas arrecranus B gopme 2 cemectp - AuddepeHUMPOBAHHBIN 3a4eT




2.2. TemaTnueckuii IIaH U cofepkanne Jucuunauabl XUMMUMS (¢ pa3nesnom Ouosiorust)

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
Pasznen 1 XUMMUA
I'maBa 1.1 Ba:xxHeilmye XuMuJecKye MOHATUS U 3aKOHbBI. 4 M1, N1, N2, n4,
1. OcHOBHBIE TOHATHS U 3aKOHBI XUMHUH. CTEXHOMETPUS 2 v¥1,34, VY1, Y6
2. lIpaktrueckoe 3ansatue Nel: Pemrenue 3aga4, pacdyeTHbie GOpMYIIbL. 2
I'naBa 1.2 113 u IIC xumuyeckux 1ementoB .. MeHaesieeBa 3 M1, M3, 112, 31,
3. [lepuoanyeckuii 3aKoH u nepuoandeckas cucrema /.M. MeHeneeBa B CBeTe COBPEMEHHBIX 9 32,34,V5,Y2,
MPEJICTABICHUI O CTPOCHUHU aTOMa U €r0 3HAYCHUE Vi
4. Jlabopamopnoe 3anamue Nel «CoctaBieHue 3JIEKTPOHHBIX U 3JIEKTPOHHO-Tpapuieckux HopmyI
aTOMOB 3JIEMEHTOB, ONPE/IECICHIE BAJICHTHBIX BO3MOXHOCTEH. OnpeneneHue GopMys BEIIECTB. »
I'nmaBa 1.3 CTpoeHue BellecTBa 2 M1, M3, M5, M2,
5. XumMuueckas cBsi3b. THUIIBI KPUCTAINIMYECKUX PEIIETOKU CBOWCTBA BEILIECTB. 2 ni, 31, 36, Y2, Y6
I'naBa 1.4 XHMHYECKHE PeaKInu 14 M3, M4, N1, N5,
6. Kimaccudukanus Xumudeckux peakiuii. [IoHsITHe 0 CKOPOCTH XUMHUUYECKHX PEaKIIMid, 3aBUCUMOCTb OT | 2 V1,31, 36, Y4, Y5
paznuuHbIX (hakTopoB. OOpaTUMbIe U HEOOPATUMBIE PEAKITUH.
7. XuMu4ecKkoe paBHOBECHE U CIIOCOOBI €r0 CMEIIEHUS. 2
8. BoiHbIe pacTBOPBIIO DeKTponuTudeckas aucconuamnus. CrnocoObl BIpaKeHUsT KOHIICHTPAIIUU )
pacTBOPOB.
9. Jlabopamopnoe s3ansamue Ne2 «Peaxyuu uonnozo oomena. I uoponus coneiiy. 2
10. Crenenb okucnenusi. CUIIbHBIE U CI1a0ble 3JEKTPOIUTHI. 2
11. Knaccudukanusi OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIX PEAKITUH. 2
12. DneKkTponu3 paciiaBOB U BOJHBIX PACTBOPOB JIEKTPOJIUTOB. 2
I'nama 1.5 MeTtanbl 6 M4, M5, N1, N3,
13. Ctpoenue MeTaioB U WX KiaccupUKaIus. XuMUYECKUe U (pru3ndecKkue CBONCTBA. 2 33,34, 35,36,Y1
14.CnnaBel. OO11ue crmocoObl MOTyYeHUs METAIIIOB. MeTalmyprus 2 Y2, V4, Y5, Y6
2

15. KOppOSI/ISI MeTaiioB. CriocoObl 34U ThI MCTAJJIOB OT KOPPO3UH.




HaumeHoBaHue Conep:kanue y4ye0HOro MaTepuaJa, 1ad0paTopHble U MPaKTHYecKHe padoThl, CAMOCTOATEIbHbIE O0bem | Dopmupyembie
pa3aesioB U TeM padoThbl o0y4yarommxcs YacoB | 3HAHUS M YMEHHS
I'naBa 1.6 HemeTanabl 4 M4, M5, N1, N3-
16. OcoOeHHOCTH CTPOCHHS ATOMOB HEMETAJUIOB M UX CBOMCTBA 2 Mns, 33-36, Y1-¥Y6
17. llpakmuueckoe 3anamue Ne2: «CriocoObl 3alIUTHI OT KOPPO3HK. 2
I'nasa 2. OPTAHNYECKASA XUMUSA
I'masa 2.1 Teopusi XMUMHYECKOT0 CTPOEHHSI OPraHUYECKUX COeTUHEHHI. DJIeKTPOHHASI MPUPOAA XUMHYECKUX M1, I11, 112, 31,
CBfI3€I. 6 32,36,V¥2, VY5
18. OcHOBHBIE MOJIOKEHUSI TEOPUN XMMHUECKOTO CTpoeHUsIt0 M30Mepus u nzomepsl 2
19. Knaccuduxariyst opraHn4eckix BEUIECTB 110 CTPOSHHIO. ['oMoIory. 2
20. Ilpaxmuueckoe 3anamue Ne3 «BolnonHeHUe yIIpa)KHEHUH Ha COCTABJIICHUE CTPYKTYPHBIX (HOpMYIT 9
M30MEPOB U Ha3BAHUU MO CUCTEMATHUECKOH (MEXKyHapOJHOW) HOMEHKIIAType aJIkaHOB)»
I'naBa 2.2 IIpenenbHble yriieBoA0POAbI (AJMKaAHbI, HJIH NapaguHbI) 2 M5, M4, N4, 15,
21. AnkaHbl: HOMEHKJIATypa, XUMUYECKHUE CBOMCTBA, IIOJIYyYEHNUE U IPUMEHEHHUE aIKaHOB. 2 V6, ¥4, Y2, 36, 34
I'naBa 2.3 HenpenenabHblie yriieBoaopoabl (AJIKeHbI, aTKaAHeHbl U AJTKHHBI). 4 M5, M4, N4, N5,
22. AnKeHbl: HOMEHKJIaTypa, XUMUYECKHE CBOMCTBA, MOIyYeHue U npumeHeHue. [lonstue nueHos. 2 Y6, V4,Y2, 36, 34
HarypanbHblii 1 cuHTETHYECKHE KaydyKu. Pe3uHa.
23. ATKMHBI: HOMEHKJIATypa aJKMHOB, XUMHUYECKHE CBOMCTBA, IPUMEHEHHE allE€TUIICHA. 2
I'naBa 2.4 ApomaTuyeckue yrieBojbl (apensnl). [Ipupoanbie HCTOYHUKH YIJIEBOAOPO/I0B U X NepepadoTka 4 M4, M5, N2, N4,
24. Apenbl. XuMHUeCKue cBoiicTBa OeH30:1a, npuMeHenue. [IpupoaHblil ra3: coctaB, IpUMEHEHHE B 2 ns, v4-ye, yi,
kadectBe TorunBa. Kamennsrit yroias. Hedts. HedrenpoaykTsi. 31,34, 36
25. Jlabopamopnas paboma Ne3. «KadecTBeHHBII aHATN3 OPTraHHYECKUX COSMHCHUN. M3roToBneHme 2
MoJiesIel MOJIEKYIT yIiIeBoA0poaoB. Haxoxaenue MonekynsspHoil popmyIibl ra3000pa3Horo
YIJIEBOJOPOA MO MPOAYKTAM CTOPAHMS], OTHOCUTEIBHON IIJIOTHOCTH U MAaCCOBOM JI0JI€ DJIEMEHTOB).
I'maBa 2.5 Kucaopoacoaep:kamme coelMHeHUs 2 M1, M4, N1, N2,
26. [ToHsiTHE O IPEAETHHBIX OJTHOATOMHBIX CIIUPTAX X CBOMCTBAX M MPUMEHEHHE. | THieprH u 2 32, 35, 36, Y1,
MHOT'0aTOMHBIE CIIUPTHI. DTUIICHIIMKOIb U (PEHOI. Y2, Y6
I'naBa 2.6 Anbaeruabl 1 KapOOHOBbIE KHCJIOTHI 4 M1, M4, N1, N2,
27. Tlousatue o6 ampaerugax. @opMaybJIeruI ¥ €ro CBOMCTBA M PUMEHEHHE 2 35,V1,VY6




HanmenoBanme Conep:kanue y4ye0OHOro MaTepuaJa, 1ad0paTopHble U MPaKTUYecKHe padoThl, CAMOCTOATEIbHbIE O6bem | dopmupyemblie
pa3esioB M TeM padoThl 00y4YalOUIUXCS YacoB | 3HAHUS U YMEHUS
28. TlonsTue 0 KapOOHOBBIX KUCIOTaX UX CBOMCTBAX U MOJIyUYEHUE. 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, 32-36.
3(UpHI B IPUPOJIC, UX 3HAYCHUE. V5,V¥1, V4
30. Knaccudukanus xupoB. XUMHYECKHE CBOWCTBA KUPOB: TUAPOIU3 U THAPHPOBaHUE. 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, MN1-
32. Knaccudukarnus yriieBogoB: MOHOCaxapu sl (TIOK03a, (GPyKTO3a), Tucaxapuisl (caxaposa) u 2 ne, 32, 33, 35,
roJtrcaxapuasl (Kpaxmai U IeJII0J103a). 36, ¥2,VY4,Y6
33. 3HaueHue yriIeBOIOB B )KUBOW MPUPO/IEC U )KU3HU YeoBeKa. [[oHATHE 0 peaKIMsaX MOJIMKOHICHCAIUN 5
Y TUJIPOJIM3a Ha MPUMEPE B3aUMOIPEBPAIICHHIH.

I'naBa 2.9 A30Tcoep:Kalye opranniecKkne coenHeHus! 4 M1, M3, M4, N1,
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, BTOpU4Hasi, TPETUYHAS CTPYKTypa Oenka. XuMUYecKrne CBOMCTBa OenkoB. bemkn 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
Hmozo pazoen 1 76




HanmenoBanme Conep:kanue y4yeOHOro MaTepuaJa, J1ad0paTopHble U MPAKTHYECKHE PA00ThI, CAMOCTOSITE/IbHbIE O6bem | dopmupyemblie
pa3aeyioB U TeM padoThl 00y4YalOUIUXCS JacoB 3HAHUSI U YMEHHUS
PA3JIEJI 2 BUOJIOT U
I'nasa 1. buojiorusi — Hayka 0 JKM3HH. 24
Tema 1.1. BBenenue 1. Pa3zButue OMOJIOTUH, KaK HAYKH. 2 35, V1, Y6, M3,
2. CBOIICTBA M YPOBHHU OpraHU3AIMH )KUBOW MaTCPUH. 2 I11, 112,
Tema 1.2. lutonorus | 3. XuMU4YeCKUil cocTaB KIETKU. HeopraHndeckue CoeIMHCHUS KIICTKH. 2 31, 33, 34;
— HayKa 0 KJIeTKe. 4. JIunuapl ¥ yTIIEBOIBI. 2 V1,V¥3, V4, V6,
5. Benku. 2 M1, M3,M4,M5;
6 Jlabopamopnoe 3anamue Nel « Kamarumuueckas akmusHocms hepmenma Kamanaszvl 8 HCUSOMHbBIX U 2 n2, N3,n4, ns.
pacmumenbHblX MKAHX. »
7 HyxneunoBblie kucioTel. AT® u apyrue opraHndeckue COeTUHEHUS KIETKH. 2
8 Ctpoenue u GyHKIUH KIETKU. Jlabopamopuas paboma No2 "IInazmonu3 u deniazmonus 8 Kiemxax 2
Kooxcuywl 1yKa’”
9 Ilpaktrueckoe 3ansaTue Nel «CTpoeHHe pacTUTEIbHOM, JKHBOTHOM, TPUOHOM M OaKTEepUAIbHOW KJIETOK | 2
I1OJT MUKPOCKOIIOM. »
Tema 1.3 10. OOMeH BelecTB ¥ IPEBPAILICHUE SHEPTHH B KiIeTKe. DoToCHHTE3 2 31, 32,35, 34,
Oo6ecneuenne kiaerok | 11. 'mukonm3 u nuki Kpebea 2 V6, M1,M2, M4,
JHEPIrHen. I11, 112, I16
Tema 1.4. 33, 34, V1, V5,
HacaencrBennasn 12. 'enetnueckas undopmanus. Y asoenue J{HK, cunres PHK, Guocunres 6enkos. 2 M2, M6, 112, I14
uHdopmanus u
peaau3anus eé¢ B
KJIeTKe
I'maBa 2 PasMHOKeHHEe M pa3sBUTHE OpraHU3Ma 4
13. PazmHokeHue opranusma. becrionoe u monoBoe. MuTo3 U Meiio3, 00pa30BaHUE MOJOBBIX KIETOK. 2 I11, 112, I16, M1,
14. NanuBuayanpHOE pa3BUTHE OpraHnn3MoB. OHTOTeHE3 U CIIOCOOBI OTUTOA0TBOpeHUs. MHauBHAyaibHOE | 2 M4, M6, 31, 35,
pa3BUTHE YETIOBEKA. Y1,V6
I'naBa 3 OCHOBBI Fr€eHEeTHKH U CeJeKIUN 4 M1, I11, 112, 114,
15. OcHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTH, TIOHATHUS T€HETUKU. 2 31-35, V1,V¥5
16. IIpakTruyeckoe 3aHaTre No2 «OCHOBHbBIC 3aKOHOMEPHOCTH HACIAEACTBEHHOCTI. 2




HaumeHoBaHue Conep:kanue y4ye0HOro MaTepuaJa, 1ad0paTopHble U MPaKTHYecKHe padoThl, CAMOCTOATEIbHbIE 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: € JOCTIXKEHUS M IEPCIEKTUBHI pa3BUTHs. KiloHMpOBaHUE KUBOTHBIX (ITPOOIEMBI 2
KJIOHUPOBAHUS YEJIOBEKA)
I'naBa 5 IBoTOLHS 15
21. CBuzeTenbCcTBa 3BOJIONMH. J[oKa3aTeIbCcTBa M TEOPHH. 2 M1,M3, Me, I12,
22. ®aktopsl dBoonuy. KoHnenmus 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. MukposBostorus. COBpeMEeHHbBIE TTPEICTABICHHs O BUI000pa30BaHMH. 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 pPAaCTeHUH U HIN0AIaNTaIlii Y HACEKOMBIX (’KHBOTHBIX ).
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. DBomonus yenoBeka. EAMHCTBO MPOMCX0KIEHUS YeJIOBEUECKUX pac. 36, V6, Y5,V1
I'nasa 7 IKOCHCTEMBI. 12
31. B3anMOOTHOIIICHHUSI OpPTaHW3Ma U CPEJIBI. 2 M1, M3-Mé, IT1-
32. IIpakTtnueckas padora Ne3 «Or1ieHKa BIUIHUS TEMIIEPATYPHI HA KUBOM OopraHu3M. AKBapUyM KakK 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 [paktrueckas padota Ne4 «CpaBHUTEIbHAS XapAKTEPUCTUKA MPUPOJTHBIX U HAPYIIEHHBIX 2
KOCHCTEMY.
36. buonornyeckue ocHOBBI OXpaHbl pupoasl Hoocdepa. 2




HaumeHoBaHue Conep:kanue y4ye0HOro MaTepuaJa, 1ad0paTopHble U MPaKTHYecKHe padoThl, CAMOCTOATEIbHbIE O0bem | Dopmupyembie
pa3aeyioB U TeM paboThI 00yUaroUIUXCs JacoB 3HAHHUS U YMEHUA
I'naBa 8 buonuka 4
M1, M2, M4-
37. buoHuUKa - OHO W3 HAMPABICHUA OWOJIOTHU U KHOSPHETHKHU. 2 Me, I11, 112, I16,
38. 3agaun U MepCIEKTUBEI COBPEMEHHON OMOHUKH. 2 31, 35,36, V1,
V6
HUTOI'O BUOJIOTI'UA: 75
Bcero 151




3. YCJIOBUA PEAJIM3ALIUU TPOT'PAMMBI INCHUIIJIMHBI

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

O06opynoBaHue KabuHeTa:

— 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 J1a00PATOPHOU MOCY/IBI IS 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

Ilepeyenb pexoMeHIyeMbIX W3JaHUI, JOMOJHUTEIbHONH JIMTEPATypbl MO NpeAMeTy
XUMMUS ( ¢ pa3gesiom 0M0J10THA)

OcHOBHBIE UCTOYHHKHU:

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

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

- bensies 1.K., dpmvmun .M., Ky3ueniosa JI.H. u np.buonorus. O6mias 6uonorus. 10-11
KJIacchl : YUeOHUK 00111e00pa3oBaTeIbHbIX yUpexkaeHuil: 0a30BbIi ypoBeHb. - 9-¢ u3a. - M. :
[Tpocsemienue, 2019. - 304 c. : un . - (AkageMudecKuil MKOJIbHBIN yueOHuk). - ISBN 978-5-09-
019775-5 : 249-00.

JononHuTenpHas TuTEpaTypa:
- T'abpuensn O.C., OctpoymoB W.I'., OctpoymoBa E.E. u ap. Xumus st npodeccuii u
CHEINAIbHOCTEH €CTECTBEHHO-HAYYHOTO MPO(UIIs: yUeOHUK AJIS CTY. YUpPEXKIECHUN Cpe.
[Tpod. obpazoBanus. — M., 2018.
- I'abpuensu O.C., JIsicoBa I'.I". Xumus. TecTsl, 3a1aun 1 ynpakHEeHUs: yued. mocooue s
CTYI. YUpexaAeHui cpell. mpod. odpasoBanus. - M., 2018.
- 'abpuensu O. C., OctpoymoB U. I'., CnagkoB C.A. Xumus 10 knacc. YueOHUK: 0a30BbIi
ypoBeHsb. M3narenscTBo: [Ipocsemenue, 2019 r.
- I'abpuensu O. C., OctpoymoB U. I'., CnagkoB C.A. Xumus 11 knacc. YueOHUK: 0a30BbIi
ypoBeHsb. M3narensctBo: [Ipocsemenue, 2019 r

Metoanueckue ykazaHusl i1l CAMOCTOATEIbHON PaOOThI MO AUCIUIUTHHE "XuMus" 1is
CTYJIEHTOB TepBOro Kypca cneruainbHocteit 201001 "buotexuudeckue 1 MEAUIIMHCKHAE
anmapatsl U cucteMsl”, 210413 "Pagnoanmaparoctpoenne”, 230113 "KoMnbroTepHbIE CHCTEMBI
u komiuiekcsbl", 151901 "Texnonorus mammnoctpoenus”, 060501 "Cectpunckoe neno" ouHon
dbopmbl 00ydueHus [DnekTpoHHBIA pecype] / EctecTBenno-Texanueckuit koswemk; Coct. U. E.



[IpaMyeHKo. - DIEKTPOH. TEKCTOBBIE, rpad. naH. ( 335 Koaiir ). - Boponex : ®T'bOY BIIO

"BopoHexxckuii rocyaapcTBeHHBIN TexHuueckuii yausepcutet'”, 2013. - 1 daiin. - 00-00.

- Meroanueckue ykazaHus MO PEIICHUIO TUMOBBIX 3a/1a4 10 Jucuuruinie "Xumus'" ais
CTYJEHTOB [IEPBOr0 Kypca Bcex cneruanbHocTei / EctectBeHHO-TexHUYecKuit koyenx; Cocrt.
. E. Hlpamuenko. - Boponex : 'OYBIIO "Boponexckuii rocy1apcTBEHHbIN TEXHUYECKUI
yauepcutet", 2008. - 28 ¢. - 00-00.

- Metoanyeckre peKOMEH/IAlluH 110 BHIIOIHEHUIO JIAOOPATOPHBIX padoT MO JUCIUIUINHE
«Xumusi» 14 crynenToB cnennanibHocTed 09.02.01 «KomnbroTepHbIE CUCTEMBI U KOMILJIEKCHI,
11.02.01 «Paguoanmaparoctpoenue», 12.02.06 «bruorexHudeckue 1 MEIUIIUHCKHIE anmnapaTbl U
cuctemsbly, 15.02.08 «TexHonorus mammHoctpoeHus», 34.02.01 «CecTpuHckoe /1€510» OYHOU
dbopMbl 00ydeHwHs [ DnekTpoHHEIH pecypc] / EctectBenHo-TexHn4eckuit komtemx; Cocr. 1. E.
[[Ipamuenko. - DNeKTPOH. TeKCTOBbBIC, Tpad. naH. (509 Ko6). - Boponex : ®I'bOY BO
"BopoHexCKuil rocyapcTBeHHbIN TexHnueckuii yausepcutet", 2016. - 1 daiin. - 00-00.

- Meronuyeckue peKOMEeHIAINH 110 PEHICHUIO TUIIOBBIX 33724 M0 TUCIUILUINHE «XUMHU s
ctynenToB cnenuanbHocTeit 09.02.01 «KommnbroTepHble cuctemMbl U KoMIuiekeb», 11.02.01
«Panuoanmaparoctpoenue», 12.02.06 «buorexHuyeckue 1 MEIUIIMHCKHUE annapaThl U
cuctembl», 15.02.08 «TexHonorus mammHoctpoeHus», 34.02.01 «CectpuHckoe 1e10» 04HOU
dbopMmbl 00yuenus [ DnekTpoHHsbIit pecypc] / EctectBenno-Texunyeckuit komtenx; Cocr. U. E.
[[Ipamuenko. - DneKTpoH. TeKcToBbIe, Tpad. naH. (737 K6). - Boponex : ®I'bOY BO
"BopoHnexckuii Tocy1apCcTBeHHBIN TexHuueckuit yuusepeutet”, 2016. - 1 daiin. - 00-00.

- DKOJIOrHYeCKHe OCHOBBI IPUPOIOIONB30BaHus : YueOHuk / 3. A. Apycramos, U. B. JleBakoBa,
H. B. bapkaiosa. - M. : Jlamkos u K', 2019. - 280 c. - ISBN 5-94793-165-3 : 102.35.

- Nonnesa A.1O. buonorus. Bech mikoiabpHbIN Kype B cxemax U Tadnunax. — M., 2014.

- CuBornazos B.I., Aradonona U.b., 3axaposa E.T. buonorus. O6mias 6uonorus: 6a30BbIi
ypoBenb, 10-11 kmacc. — M., 2014.

- MamonToB C.I'., 3axapoB B.b., Koznosa T.A. buonorus: yueOHUK 1Jis1 CTYA. yUpexKICHHI
BbICIIL. 00pa3oBaHus (6akanaBpuat). — M., 2014.

3.3. IlepeueHb nNpPOrpaMMHOro oodecrnedeHusi, NpoecCHOHANBbHBIX 0a3 JaHHBIX,
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

HuTepHeT-pecypchl

1. www.openclass.ru (OTKpBITBIH KJ1acc: C€TeBbIE 00pa30BaTEIbHbBIE COOOIIECTBA).

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

3. www.festival.1september.ru (DecTrBaib Iegarorndeckux ujaeh «OTKPBITBIH YPOK»).

4. http://www.iprbookshop.ru/ DnekTpoHHO-01OIHOTEYHAS CUCTEMA.

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

6. www.window.edu.ru (Enunoe okHo noctyna k o0Opa3oBaTesbHBIM pecypcam VHTepHeTa 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 (buonoruueckas kapTuHa Mupa. Pa3aen KoMnploTepHOro yyeOHUKa,
pa3paboTaHHOTO B MOCKOBCKOM TOCYIapCTBEHHOM OTKPBITOM YHUBEPCUTETE).



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 y4UTCs caM M YUUT IPYTUX; OYHO U JUCTAHIIMOHHO,
OMOJIOTHH, XUMHUH, APYTUM npeameraM). www.schoolcity.by (buomorust B Bompocax u
OTBETaX).

14, www.bril2002.narod.ru (buosorus ajis mkoasHUKOB. KpaTkas, koMItakTHas, HO JOCTaTOYHO
noipoOHast mHpopmarus mo pazaenam: «O01as Guonorusy», «boranukay, «300JI0THsI,
«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 oOy4eHHMH ULl C OTPAHUYCHHBIMHA BO3MOXHOCTSIMH 3/I0POBbS, IPEAyCMaTPHUBACTCS
WHAUBUAYAIIbHBIN rpaguKk oOydeHusl.

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

JIns ocymiecTBIIGHHS MPOLENyp TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M HMPOMEXYTOUHON
aTTecTanuy OOYYaIOIMXCs, CO3AAIOTCA (POHABI OICHOYHBIX CPEICTB, AJalNTHPOBAHHBIC IS
WHBAJIUJIOB M JIMIl C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M ITO3BOJIAIOUIME OICHUTH
JOCTIDKEHUE MMM 3aIUTAHMPOBAHHBIX B OCHOBHOM 00pa30BaTeNbHOW IMPOrpamMMe pe3yJabTaToB
00y4eHUs U ypOBEHb C(OPMUPOBAHHOCTH BCEX KOMIIETEHIIMH, 3asBICHHBIX B 00pa30BaTeIbHOM
porpaMMe.

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS JUCLHUITJIMHBI

JlocTuKeHHe JMYHOCTHBIX PE3yJIbTATOB OLIEHHWBAETCS Ha KaueCTBEHHOM YpoBHE (0e3
otMeTkH). CPOpPMHUPOBAHHOCTh METANPEAMETHBIX U IPEIMETHBIX YMEHHI OlleHHBaeTCs B Oaniax
npernojaBaTesieM B IPOLIECCE BBIIOJIHEHUS OCHOBHBIX BHJOB YUE€OHOW J€ATEIbHOCTU
00y4aroImuxcs, TECTUPOBAHUS, BBINOJHEHUS OOYYaIOUIUMHCS CAMOCTOSTENBbHOM paboThl, MO
pe3ysibTaTaM TEKYIIEro KOHTPOJISA U IPOMEXYTOYHON aTTECTALH.

KoHTposb 1 olieHKa pe3ynbTaToB 10 NpeAMETY XUMHUS (C pa3ienoM OUoJIoTus).

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.O0Onmuenko

(JTOIDKHOCTD)

IKcnepT
BITY IIperoaBareb B.K.K

(TomHCh)




