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1. OBIIASI XAPAKTEPUCTHKA PABOYEI TPOT'PAMMBI YYEBHOM
TACIATLITAHBI

1.1. MecTo OMCHUILVIMHBI B CTPYKTYpe OCHOBHOW 00pa3oBaTe/ibHOW NPOrpaMmbl
(00ID):

VY4yeOHasi TUCHUIUIMHA «XUMHS C OCHOBAMH OHMOJIOTHH» BXOJUT B COCTaB MPEAMETHOMN
obnactu «EctrecTBeHnbie Haykn» PI'OC COO u umsywaercs B 00IIeo0pa30BaTeIbHOM IIHKIIC
y4eOHOro TUIaHa MIPU peaju3ali 00pa30BaTeIbHOM MPOrpaMMbI CpEAHEro 001Iero 00pa3oBaHus B
npenenax ocsoenus OITOIT CITO na 6a3e ocHOBHOTO 00IIero 00pa3oBaHUs.

1.2. IIe.m: H INIAHUPYEMBIEC PE3yabTaThbl 0CBOCHUA JUCIHUIIIMHBI:

OcBoenue coiepkaHusi y4eOHOW JAUCHUIUIMHBI «XUMHS C OCHOBaMH OWOJIOTHI
oOecreunBaeT JOCTUKEHUE 00yYAIOUIMMUCS CIAEAYIOLINX PE3YIbTAaTOB:

* JUYHOCTHBIX:

- YyBCTBO TOPJOCTU U YBWKEHUS K HCTOPUU U JOCTIDKEHUSM OTEUECTBEHHOW XHMHUYECKOU H
Ouo0ruuecKoil Hayku; c(pOpMHPOBAHHOCTb IPECTABICHUS O LIEJIOCTHON €CTECTBEHHOHAy4HOM
KapTUHE MUDA;
-IOHMMAaHUE B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAyK, WX BIHSHHUS Ha
OKPYXKAIOIIYI0 Cpely, SKOHOMHYECKYIO, TEXHOJOTHYECKYI0, COLHMAJIbHYI) U ITHUYECKYIO c]epbl

JACATCIIBHOCTHU YCJIOBCKaA,
- XHMMHYCCKHU TI'pPaMOTHOC IIOBCIACHHUC B HpO(i)eCCHOHaHLHOﬁ JACATCIIBHOCTUY H B 6BITy IIpu
06paH1€HI/II/I C XHUMHUYCCKUMH BC€HIICCTBAMU, MarcpuajiaMu u rnmpoucccamMu;

- TOTOBHOCTb K IPOJOJDKEHHIO OOpa3oBaHMsS M TOBBIIEHUS KBalu(UKaiuu B H30paHHOM
npodeccHOHaIIbHON AESITETbHOCTH U OObEKTUBHOE OCO3HAHME POJIM XMMHUUYECKUX KOMIIETEHIUI B
ITOM;

- YMEHHUE HUCIIOJIb30BaTh JOCTIKEHHS COBPEMEHHON XMMHUYECKOW HAyKH M XUMHUUECKHAX TEXHOJIOTHI
JUIS TIOBBIIIEHHUSI COOCTBEHHOTO MHTEJIEKTYaJIbHOTO Pa3BUTUS B BBHIOpaHHOM IpodeccroHalbHON
JeSITeNIbHOCTH;

- CIOCOOHOCTh MCIIONIb30BAaTh 3HAHUS O COBPEMEHHOH €CTeCTBEHHOHAay4HOM KapTMHE MHpa B
oOpa3oBareibHOH U NMPOo(ecCHOHANBHON JESTENIbHOCTH; BO3MOKHOCTH MH(MOPMALIMOHHOW Cpeibl
JUis o0ecredeHns: IPOIyKTUBHOTO caMO00pa30BaHMs;

- BJIaJICHHE KYIBTYpOH MBIIUIIEHUS, CIOCOOHOCTh K OOOOIIEHWIO, aHaJIN3y, BOCIPUITHIO
uHpOpMaIui B 00I1aCTH €CTECTBEHHBIX HayK, IOCTAHOBKE LI€JIH M BHIOOPY MyTel ee JOCTHKEHUs B
npodeccrnoHaIbHOM cdepe;

- oOsagaHue HaBbIKaMHM Oe€30MacHOM paboThl BO BpeMs IPOEKTHO-HUCCIIEAOBATENbCKOM U
HKCIEPUMEHTATIbHON JAESITEIbHOCTH, TP UCIIOJIBb30BaHUH JIAOOPAaTOPHOTO 000PYI0BAHMS;

- CIIOCOOHOCTH UCMOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B MPAKTHUECKON JESITeIbHOCTH U
TIOBCEHEBHOW KHM3HM ISl COONIOACHUS Mep MPOQPHMIAKTHKH OTPABICHUH, BUPYCHBIX M JPYTHUX
3a00J€BaHN, CTPECCOB, BPEAHBIX MPHUBBIYEK (KYPEHHUs, AJKOTOJIM3Ma, HAPKOMAHUM); MpaBUII
MIOBEICHUS B IIPUPOAHON CpEE;

* MeTanpeIMeTHbIX:

- MCIIOJIb30BaHUE PA3IMYHBIX BUJIOB MIO3HABATEIBHOM E€ATEIbHOCTH U OCHOBHBIX
MHTEJUIEKTYaIbHBIX Olepaluil (OCTaHOBKH 3a/1auH, (hopMynHpOBaHUs TUIOTE3, aHAINU3a U
CUHTE3a, CPaBHEHUs1, 0000IIEHHSI, CHCTEMATU3allUHY, BBISIBICHUS TPUUUHHO-CJIEICTBEHHBIX CBSA3EH,
MIOKCKA aHAJIOTOB, (POPMYIMPOBAHUS BHIBOJIOB) JJIS pEIICHUS ITOCTABICHHOH 3a/1a4u, IPUMEHEHHE
OCHOBHBIX METOJIOB ITO3HaHUs (HAOIIONEHMS], HAYYHOTO IKCIIEPUMEHTA) JUIsl U3YUEeHUsI pa3IMUHbIX
CTOPOH XUMHUYECKUX 00BEKTOB U MPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIMMOCTh CTAJIKUBAThCS
B IIpoeccroHaIbHOM cdepe;



- HCTIOJIb30BAaHUE PA3ITUMYHBIX UCTOYHHUKOB IS MTOMYyYEHUSI XUMUYECKOU HH(POPMAITIH, YMCHHE
OLICHUTH €€ TI0CTOBEPHOCTH ISl TIOCTUKEHUS XOPOIINX PE3YJIbTaToB B MpodeccuoHanbHol cdepe;
-0CO3HAHUE COIMAIILHOM 3HAYMMOCTU CBOEH Mpo(eCccHr/CrieualbHOCTH, 00J1alaHue MOTHBALIUEH
K OCYIIECTBJICHUIO MPOPECCHOHATBHON AeSITEbHOCTH;

- TIOBBIIICHHE HMHTEJIEKTYaJIbHOTO YPOBHS B TNIpOIECC€ M3YYEHUS OHOIOIMYECKUX SIBICHUI;
BBIIAIONINXCSA JTIOCTHXKEHUH OMOJOTHH, BOUIEAUINX B OOIIEYETIOBEYECKYIO KYIBTYPY; CIOXKHBIX U
IIPOTUBOPEUYMBBIX IIyTE€H PAa3BUTHS COBPEMEHHBIX HAYYHBIX B3IVIAJOB, MIEH, TCOPUH, KOHLEHLNN,
runore3 (0 CYIIHOCTH M IPOUCXOKICHUM XH3HU, YEJIOBEKa) B XO/I€ paboThl C pazIuYHBIMU
WUCTOYHUKAMH WH(OpMAIUY;

- yMeHHe OOOCHOBBIBaTb MECTO M POJIb OMOJOTMYECKHX 3HAHMHA B MPAKTUYECKOU NEATEILHOCTH
JOZIeH, pa3BUTHUU COBPEMEHHBIX TEXHOJIOTUH; ONPEIEATh )KUBbIE 0OBEKTHI B IPUPOJIC; HAXOIUTD U
aHAIM3UPOBATh HH(OPMALIUIO O KUBBIX 00BEKTAX;

- CHOCOOHOCTHP K  CaMOCTOSTEIBHOMY  TPOBEICHHMIO  HCCIICAOBAaHM,  IOCTAaHOBKE
€CTECTBEHHOHAYYHOTO SKCIIEPHUMEHTA, HWCIOJIb30BAaHUI0 HH(MOPMAIIMOHHBIX TEXHOJIOTHM IS
pELICHHS HAyYHBIX U MPO(GECCHOHAIBHBIX 33/1a4;

- CIOCOOHOCTh K OIIGHKE JTHYECKHMX acCleKTOB HEKOTOPBIX HCCIENOBaHUI B  00JacTu
OMOTEXHOJIOTHH (KJIOHUPOBAHHUE, HCKYCCTBEHHOE OIJIOJJOTBOPEHUE);

* IpeAMeTHBIX:

- c(hOpPMUPOBAHHOCTh TPEIACTABICHUNA O MECTe XMMHUU W OWOJIIOTMM B COBPEMEHHOW HAaydHOM
KapTUHE MHUpa; [OHUMaHHE pOJIU XUMHUU U OHOJOTHH B (QOPMHUPOBAHUHM Kpyroopa u
(YHKIMOHAIBHON T'PAaMOTHOCTH YEJIOBEKA JJIsl PEIIEHUS IPAKTUUECKUX 3a7ay;

- BJAQJICHHE OCHOBOIOJATAIIUMH XUMHYECKUMH TMOHATUSIMH, TEOPUAMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAaHUE XUMHUYECKOW TEPMUHOJIOTUEN U CUMBOJIMKOM;

- BJIaJICHUE OCHOBHBIMU METOJIaMU HAyYHOTO IMO3HAHUS, UCIIOJIb3YEeMbIMU B XUMHH: HAOMIOACHUEM,
ONMCAHUEM, W3MEPEHUEM, OHKCIEPUMEHTOM; yMEHUE o00padarbiBarh, OOBICHATH pPE3YJbTaThl
MPOBEJCHHBIX OMNBITOB M JIeNaTh BBIBOABI; TOTOBHOCTh M CIIOCOOHOCTh MPUMEHSTH METOJbI
MO3HAHUS [PU PEIICHUH NPAKTUYECKUX 3a]a4;

- cOpMHpPOBAHHOCTh YMEHHs JaBaTh KOJMYECTBEHHBIE OILIEHKH M TPOU3BOJUTH PACUETHI IO
XUMUYECKUM (OpMyJiaM U YPaBHEHUSIM;

- BIIaJICHHE TIPAaBHJIaMU TEXHUKH O€30TMaCHOCTH MNP UCTIOTIH30BAaHUH XMMHUECKHX BEIIECTB;

- c¢(hOpMHPOBAHHOCTH COOCTBEHHOM MO3WIIMU TIO OTHOIICHUIO K XUMHYECKOW M OMOJOTUYECKOM
uH(pOpMAINH, MTOJITy4aeMOM U3 pa3HBIX HCTOYHHKOB;

- BJIQJICHHE OCHOBOIIOJIATAIOIIMMM TNOHATHSAMU M TPEIACTABICHUSMH O JKHBOW IpUPOJE, €€
YPOBHEBOI OpraHu3allly U 3BOJIOIUH, YBEPEHHOE MOJIb30BaHNE OMOIOTMYECKOM TEPMUHOIOTHEN U
CHMBOJIHKO;

- BIAJICHHE OCHOBHBIMH METOJAAMH HAyYHOTO MO3HAHUS, HMCIOJb3YEMBIMU TMPH OHUOIOTUYECKUX
UCCIIEJIOBAHUAX JKMBBIX OOBEKTOB U HKOCHCTEM: ONHMCAaHMEM, W3MEPEHHEM, IPOBEICHUEM
HaOJIIONEHUH;

- cOpMUPOBAHHOCTh YMEHUN OOBSACHATH PE3YNbTaThl OMOJOTUYECKUX IKCIIEPUMEHTOB, pEIlaTh
3JIEMEHTapHbIE OMOJIOTUYECKHUE 3aJauH.



JlocTmkenne OOydarOIIMMHCS — BBIIIE IEPEYUCICHHBIX  PE3YJIbTaroB  CIIOCOOCTBYET
¢dopmupoBanuto oo6mux komnerenimii (OK 1-10), onpenenennsix ~ ®@I'OC CIIO:

OK'1 | [lonumare CymHOCTh M COLMAJIbHYIO 3HAYUMOCTh CBOEW Oymyuied mpodeccuu, MposBIsATh K Hel
YCTOMYMBBIA UHTEPEC.

OK 2 | Opranu3oBbiBaTb COOCTBEHHYIO JI€SATEIBHOCTh, OIPENENATh METOAbl M CIIOCOOBI BBITOJHEHMS
npodecCHOHATBHBIX 3a/1a4, OLICHUBATh UX 3((HEKTUBHOCTH M Ka4eCTBO.

OK 3 | Pemarp npoGieMsbl, OLIEHUBATh PUCKU U IPUHUMATH PEIICHUS B HECTAHAAPTHBIX CHTYaIHX.

OK 4 | OcymiecTBisITh MOKWCK, aHAINU3 U OICHKY MH(POpPMAIMK HEOOXOAMMOMN ISl TTIOCTAHOBKH U PEIICHUS
npodeCcCHOHANBHBIX 33]1a4, TPOPECCHOHATBHOTO B IMYHOTO PA3BUTHS.

OK 5 | Ucnonp3oBarh  MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE ~ TEXHOJOTUU JUJISl  COBEPIIECHCTBOBAHUSA
npodeccruoHalIbHOMN 1EATEeIbHOCTH.

OK 6 | PaGorats B KkOMaHne, oOecneuuBarh €€ cruioueHue, 3(PPeKTUBHO O0O0IMAThCS C KOJUIETaMH,
PYKOBOJICTBOM, IOTPEOUTEISIMH.

OK 7 | CraBuTb e, MOTUBUPOBATh ACATCIbHOCTb ITIOAYMHCHHBIX OPIraHU30BbIBATH U KOHTPOJUPOBATL UX
pa60Ty C IPUHATUCM Ha cebs OTBETCTBEHHOCTH 3a PE3YJILTAT BBIIIOJIHCHUA 3aJaHs.

OK 8 | CamocTosATeIbHO OMPEICIATh 33aadd MPOo(EeCCHOHAILHOTO W JTUYHOCTHOTO Pa3BUTHS, 3aHUMATHCS
camoo0pa30BaHUEM, OCO3HAHHO TIAHMPOBATH IMOBBIIICHUE KBATH(DUKAITUH.

OK 9 | OpueHTHPOBATHCS B YCIOBHUSIX YaCTOH CMEHBI TEXHOJIOTUI B MPOECCUOHATLHOM e TSIILHOCTH.

OK Brnaners mUCbMEHHOM M yCTHOW KOMMYHMKAalMEH Ha TroCylapCTBEHHOM U (WJIM) MHOCTPAaHHOM
10 (aHITIUICKOM) SI3BIKE.

Cormacao TtpeboBanmssm @PI'OC COO K pe3ynbraraM OCBOCHHS OOYYaIOIMMHCS
00pa3oBaTeNbHON MpOrpaMMbl, OOydYaromuecss JOJDKHBI OCBOWUTH YHHBEPCAIbHBIE Yy4eOHBIC
neiictBus (nanee — YY/I): mo3HaBarenbHble, pETryIsITUBHbIE, KOMMYHUKaTHBHBIE.




2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JJUCIIUILJINHBI

2.1. O0bem yueOHOM TUCUMIJIMHBI M BUIbI y4eOHOH PadoThI

Bup yueOHoii paGoThl O0beMm B yacax
O0bemM nporpamMmbl y4eOHOI JUCIUTITIHHBI 100
B TOM 4YHCJIE:
TEOpEeTHYECKOe 00ydeHHE 74
MIPAKTUYECKHUE 3aHATUS 26
CamocTosiTeibHAsI BHEAYIMTOPHAasl padoTa o0y4yaroierocs 50
IIpome:kyTounas arrecranus - IupdepeHMPOBAHHbIN 3a4eT




2.2. TemaTn4yeckuii IJIaH M codepKaHNe YUeOHOH TUCHUIIMHBI

Obr.em Komnerenuuu u YVY/I,
HaumenoBanue Conepxanne yueOHOro Mmarepuasia u GopMbl OPraHu3alMu y4eOHOM 1eATeJTbHOCTH i qaca/x (GopMupoBaHUI0 KOTOPBIX
TeM/pa3esioB odyvyaromuxcst Mawe CIOCOOCTBYET 3JIEMEHT
o0s13at/
NMPorpamMmMbl
camMocCT
1 2 3 4
BBenenue Hayunble MeTobI IO3HAHUS BEIIECTB U XUMUYECKUX SBJIECHUN. POJb sKkcriepuMenTa u Teopun 1/1/0 OK1-0OK 10
B XUMUU. MoJienrpoBaHne XMMUYECKHUX MTPOILIECCOB. 3HAYCHUE XUMUHU TP OCBOCHUHU PerynstusHsie ITo3HaBaTeIbHbIC
npodeccuii CIIO u cnermanbaocteit CI1O Texnuueckoro npodust npodeccuoHaabHOro KOMMYHUKATHBHBIE
o0pa3oBaHMsI.
Paznen 1 63/43/20
Oo6wmas n
HeOpraHuyvecka
sl XUMHS
Tema 1.1. OcHoBHbIE TOHATHS XuMHH. BemiectBo. Artom. Monekyna. XUMHYECKUA DJIEMEHT. 3
OCHOBHBIE Annorponus. I[Ipoctele u cinoxHble BeniecTBa. KauecTBEHHBIH M KOJMYECTBEHHBIM COCTaB
HOHSITHS 1 BeleCcTB. XUMUYECKHUE 3HAKU U (Popmysbl. OTHOCUTENbHBIE aTOMHAsI U MOJICKYIISIpPHASI MAacCHhI. OK1-0K10
3aKOHbI XMMHUH KonmriecTro Bemectsa. [To3naBarenbHbIE
OcHoBHblE 3aKOHBI XUMHH. CTexuoMeTpHs. 3aKOH COXpPAaHEHHs MacChl BEIIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYISIPHOW CTPYKTYpPhl. 3aKOH ABOTaJpo U CIEACTBUS U3 KoMMyHHKaTHBHEIC
Hero. PacdeTHple 3a7aud  Ha HAXOXKACHHUE OTHOCHTEIBHOW MOJIEKYJISIPHON  MaccChl,
ONpEICTICHUE MAaCCOBOM JTOJM XMMUYECKHUX AJIEMEHTOB B CIIOKHOM BEIIECTBE.
IIpakTHYeckue 3aHATHS: 2 OK1-0K4,0K6-0OKS8,
Ipaxmuueckoe 3ansamue Ne [ PerieHne pacd€THBIX 3a/1a4 110 popMyniaM ¥ ypaBHEHHSIM OK 10. PerynsitupHsie
peakunu. Ilo3HaBarenbHBIE
KommyHMKaTHBHBIE
CamocrosiTesibHass padora o0yyaommxcs no reme 1.1: 1

Pemenwne 3anad. [logroroBka gokinamaoB u pedeparos.
Tembl 10K1a710B (pedpeparoB):




buorexHonorus u reHHas uHxeHepus — TexHonoruu XXI Beka.
HanorexHonOrns Kak NIPUOPUTETHOE HANPABICHHUE pPa3BUTHA HAYKM W IIPOU3BOACTBA B
Pocculickon @enepanun.

Tema 1.2.
Hepuonnyecku
M 3aKOH "
nepuoanYecKas
cucreMa
jaemeHToB JI. .
MenaeiieeBa U
CTpPOeHHE aToMa

[Tepuoguueckuii 3akon [. . Menaeneesa. Otkpeitue /. M. MenneneeBsim Ilepuonnueckoro
3akoHa. [lepmommueckuii 3akoH B dopmymupoBke [[. W. MenneneeBa. Ilepumomuueckas
TabliMla XUMUYECKUX 31eMEeHTOB. CTPYKTypa MepuoJNuecKoil TaONuIbl: Mepruoibl (Maible U
Oonpinye), rpynmsl (TIaBHAS U TOO0YHAs).

Crpoenue atoma u Ilepuoanyeckuii 3akon JI. . MenneneeBa. AToM — CJIOKHasi 4aCTHILIA.
SAnpo (IIpOTOHBI U HEUTPOHBI) U AEKTPOHHAsA 00osouka. M3oTonbl. CTpoeHHE AIIEKTPOHHBIX
000JI04E€K aTOMOB 3JEMEHTOB MajblX NepuoA0B. OCOOEHHOCTH CTPOEHUS HIEKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB OOJBINNX IMEPUOJOB (TIEPEXOMHBIX IMeMEHTOB). [loHATHE 00
opouTasix. DIeKTPOHHbIE KOH(DUTIYPALIMU aTOMOB XMMHYECKUX JIEMEHTOB.

HpaKTn'{ecxue 3aHATHA:

OK1-0OKS8,0K 10

Ilo3HnaBarenbHbIE
KommyHMKaTuBHBIE

P CrYIISITUBHBIC ITo3HaBaTenbHBIC

Ipakmuueckoe  3amamue Ne2  CoBpeMeHHas  (OPMYIHPOBKA  3aKOoHA. 3HAYCHUE KommynukarusHbIe
[Iepuonnueckoro 3axkoHa. XapakKTEpUCTUKA XUMUYECKHX OJIIEMEHTOB B IIEPUOAUYECKOU
cUcTeMe
CamocrosiTenbHas pabdora odyyarommxes no reme 1.2:
BrinonHeHue ynpaxHeHU 10 XapaKTepUCTUKE 3JIEMEHTOB MaJIbIX U OOJBIINX ITEPUOIOB,
MOJITOTOBKA JIOKJIA/I0B U pedeparos.
Temb1 noxaanos (pepeparos):)XKuzHp u nearenpHocts [I.11.Menneneesa.
«[lepuognueckomy 3akoHy Oyayliee He IPO3UT PA3PYILIEHUEM. .. »
Cuntes 114-ro anemenTta — TpuyM@ poccuiickux pu3nNKoB-saepIuKkoB. M30Tomnbl Bonopoa.
Hcnons3oBaHne paiMOaKTUBHBIX N30TONOB B TEXHUYECKHUX LIETIAX.
PEeHTIreHOBCKOE U31y4EHUE U €TI0 UCIIOJIb30BAHUE B TEXHUKE U MEUIIUHE.
Tema 1.3. HNonnas xumuyeckas cBs3b. NOHHas CBA3b Kak CBA3b MEXKY KATHOHAMHU U aHUOHAMM 32 CYET OK1-0OK 10
Ctpoenne aNeKTpocTatndyeckoro nputskeHus. Kiaccudukanus HOHOB: MO COCTaBy, 3HaKy 3apsna,
BelIeCTBA HAJIMYMIO TUAPATHOW 06onouku. MoHHBIE KpucTammndeckue pemeTkd. CBONCTBA BEIIECTB ¢ ITo3HaBaresbHbIC

HMOHHBIM THUIIOM KpHCTaHHH‘ICCKOfI PEIICTKU.

KoBanenTHas xumudeckas cBsi3b. MexaHn3M oOpa3oBaHUs KOBaJIEHTHON CBsI3U (OOMEHHBIN U
JIOHOPHO-AKIENITOPHBIN ). DJIEKTPOOTPHUIIATEILHOCTh. KOBaleHTHBIE TIOJIApHAs W HETOJsIpHast
cBs3u. KpaTHOCTh KOBaN€HTHOM CBsi3U. MONEKYISIpHbIE M aTOMHBIE KpPUCTAJTTUYECKHE
pemietkn. CBONCTBAa BEIIECTB € MOJEKYASIPHBIMM W aTOMHBIMH KPHUCTANIMYECKUMU
peLIeTKaMHu.

KOMMyHI/IKaTI/IBHLIC Per YIIATUBHLIC




Meramuueckas CBsA3b. MeTamindeckas KPpUCTAJUIMYCCKAaA PCHICTKA W MCTAJINIMUCCKasd
XHUMHYECKas cBa3b. DU3MUECKHE CBOICTBA METAJIJIOB. ArperaTHHe COCTOsIHHUA BCHICCTB H
BOAOpOAHAA CBA3b. TBepHOC, KHAKOEC H ra3006pa3Hoe COCTOsAHUsA BCIICCTB. Hepexo;[
BCIICCTBA U3 OJJHOT'O arpe€rarHoro COCTOSHUS B APYTroc. BO,Z[OpOI[HaH CBA3b.

CamocTrosiTesibHast padoTa odyyaromuxcs mno teme 1.3:

BeinonHeHue ynpaxHEHUI U HHAMBUAYAJIBHBIX 3aJaHUI HA ONIPEJEIICHUE TUIIOB XMMUYECKHUX
CBA3€H M KPUCTAJUIMYECKUX PELIETOK, pELICHUE PACYETHBIX 3a/1a4 IIOATOTOBKA JOKJIAA0B U
pedeparos.

Tembl nokaanos (pedeparos): [l1azma — yeTBepTOE COCTOSTHUE BEILIECTBA.

AMopdHble BeLecTBa B IPUPOAE, TEXHUKE, OBITY.

['pyboaucniepcHbIe CHCTEMBI, WX KiacCH(UKAIUS W HCIONB30BaHHWE B MPOQGECCHOHAIBHON
JESATEIbHOCTH.

Kocmernueckue remu. IIpuMeHeHHMEe CyCHIEH3MH M OMYIbCHM B CTPOMTEIIBCTBE.
MuHepaJibl U TOpHBIE MOPOJIbl KAK OCHOBA JUTOC(EPHI.

Tema 1.4.

Bona.
PacrBopbl.
DJIEKTPOJTUTHY
eckas
AUCCOUMANMS

Hucrtele BemecTBa u cmecu. [IoHsTHE 0 cMecH BelecTB. [ OMOre€HHBIE U TETEPOT€HHBIE CMECH.
CocraB cMeceli: 00beMHasi U MaccoBas 10 KOMIIOHEHTOB CMECH, MacCOBast J10Jisl IpUMecCei.
Hucnepcusie cuctembl. [lonsitue o aucnepcHod cucreme. JlucnmepcHas ¢aza u
nucrnepcuonHas cpeaa. Kmaccudukanus aucniepcHbX cucteM. [IoHSATHE O KONJIOUTHBIX
cucremax. /JlucnepcHple CUCTEMBI B IPUPOJE.

Bonma. Bopnblie pecypesl 3emuu. PactBopel. PactBopeHme. Boma kak pacTBOpHTENb.
PacTtBoprMOCTh BemlecTB. 3aBUCHMOCTh PAaCTBOPUMOCTH Ta30B, KHUAKOCTEH U TBEpPIbIX
BEIIIECTB OT Pa3INyYHBIX (pakTopoB. MaccoBast 10J1s1 paCTBOPEHHOTO BEIIECTBa.

DNEKTPONUTHYECKAsT AUCCOLUAIMS. DJIEKTPOIUTHl U HEIEKTPOIUTHI. DJNEKTPOIIUTUYECKAs
aucconuanusa. MexaHu3Mbl NIEKTPOIUTUYECKOW AUCCOLMALMM JUIsl BELIECTB C Pa3IMYHBIMU
THIIAMH XUMUYECKOW CBA3U. [maparnpoBaHHblE W HErWaparupoBaHHblE HOHBL. CTENEHb
ANEKTPOINTHYECKON Aucconuany. CUabHbIE U cnadble IeKTPOIUThl. OCHOBHBIE MOJIOKEHHUS
TEOPHUH IEKTPOJUTHYECKON aucconnanui. KucioTel, 0CHOBaHUS U COJIA KaK DJIEKTPOJIUTHI.

OK1-OK 10
ITo3naBarenbHbIE
KommyHMKaTUBHBEIE

IIpakTHYeckne 3aHATHA:
Ipaxmuuecxoe 3ansmue Ne3 Pemenue 3a1ad Ha cMecH U pacTBoOpbl. [Ipurorosnenue
pacTBOpa 3aJJaHHOW KOHIIEHTPAIUH.

CamocrosiTesibHast padoTa o0yyarommxcs no reme 1.4:
N3ydeHne OCHOBHBIX MOJIOKEHUN TEOPUHU IEKTPOIUTUYECKON Jruccolranuu. Beinomnenue
yIpakKHEHHUH 0 TeMe, TTOJITOTOBKA JTOKJIaJ0B U pedepaToB.

OK1-OK 4, OK 6
- OK 8, OK 10 PerynsatuBHble
[To3HaBarenbHbIe
KoMMmyHuKaTHBHBIE
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Tembl 1oks1a10B (pedpeparoB): PacTBopbl Bokpyr Hac. TuIbl pacTBOPOB.

Boga kak peareHT M cpema ans xumudeckoro npouecca. JKusHp u gestenbHocTh C.
Appennyca.

Bxnaa oTedecTBEHHBIX YUEHBIX B PA3BUTHE TEOPHUH IEKTPOJUTUUECKON TUCCOUALIUN.
YcTpaHeHHE )KECTKOCTH BOJbI HA TPOMBIIIJIEHHBIX MTPEANPUATHSIX.

Tema 1.5.
Kanaccupukanu
a
HEOpraHu4YecKH
X coeIMHEHMNN

Kucnorel 1 ux cBoiictBa. KuciI0ThI Kak 3JIEKTPOJUTHI, UX KIaCCH(PUKALMS O Pa3IMYHBIM
npu3HakaM. XUMHYECKHE CBOMCTBA KHUCJIOT B CBET€ TEOPUH DIEKTPOJIUTUYECKOMN
muccoranuu. OCoOCHHOCTH B3aWMOJCHCTBUS KOHIIEGHTPUPOBAHHOW CEpPHOW M a30THOM
KHUCJIOT ¢ MeTajuiaMu. OCHOBHBIE CITOCOOBI MOJTYUEHUSI KUCIIOT.

OcHoBaHug u ux cBoiicTBa. OCHOBAaHHUS KaK AIEKTPOIHUTHI, UX KIACCH(PHUKAIUS IO Pa3TUIHbIM
npus3HakamM. XHMUYECKHE CBOMCTBA OCHOBAaHUW B CBETE€ TEOPUHU AJIEKTPOJIUTHUYECKON
nucconuanuu. PasnojkeHue HEpacTBOPUMBIX B Boje OCHOBaHUM. (OCHOBHBIE CIIOCOOBI
MOJYYECHUS] OCHOBAHUM.

OKCI/I,I[LI H WX CBOMCTBA. Coneo6pa3yfoume n Heconeo6pasy}onme OKCHBI. OCHOBHLIC,
aM(bOTepHBIe N KUCJIIOTHBIC OKCHBI. 3aBHCHMOCTh XapakTepa OKCHaa OT CTCIICHU OKHCIICHHA
o6pa3y}omer0 €ro MeTajuia. XMMHUYECKHE CBOMCTBA OKCHOOB. HOJ'Iy‘IeHI/Ie OKCHUIOB.

OK1-0OK 10
Ilo3HaBarenbpHEBIE
KommyHnukaruBHble PerynsTuBHbie

IIpakTHYecKue 3aHATHSA:
Ilpakmuuecxoe 3anamue Ned Conm: knaccuukaiusi, CBOMCTBA M CHOCOOBI TMOJyYEHUS.

OK1-0OK 4, 0K6-OK10
Perynsatusnble [103HaBarenpHbIE

I'upponus conent. PenieHne kaueCTBEHHBIX M PACYETHBIX 3a1a4. KOMMyHHKaTHBHbIE
CamocrosiTeqibHasi padora odyuawuuxcs no reme 1.5:
W3ydenue CBOWCTB, CHOCOOOB TONyY€HUS W TNPUMEHEHHs OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX COCIUHEHHM, BBIITOJHEHUE YIPAXHEHHM, PEIICHUE PAcUyeTHBIX 3a7ad I0
TeMe, MMOATOTOBKA JIOKIaI0B U pedeparos.
Tembl 1ok1a10B (pepeparoB): CepHast KUCIOTa — «XJI€0 XUMUYECKOI MPOMBIIIIEHHOCTH.
Hcnonp3oBaHne MUHEPATHHBIX KUCIOT HA PEANPUATUSX PA3TUIHOTO TPOPUIIS.
OKcHIBI M CONIM KaK CTPOUTENbHbIE MaTepualbl. Mictopus rurmca.
[ToBapeHHas colb KaK XUMUUYECKOE CBIPBE.
MHoronmknii KapOOHAT KaJbIIUs: B IPUPOJIC, B TPOMBITINICHHOCTH, B OBITY.
Tema 1.6. Knaccudukainus XUMUYECKUX peakiuidi. Peakiuu coenvHeHUs, pa3ioKeHHUs, 3aMeIICHHUS, OK1-0OK 10
XuMHYECKHe obmena. Karamutuueckue peakiuu. OOparuMbie U HeoOpaTHMBbIE pEaKIMU. [ OMOTeHHBIE H
peaKuuu TeTepOreHHbBIE PEaKIMU. DK30TEePMUUECKHIE U IHAOTEPMUYECKUE peakiuu. TemnoBoii 3pdexT ITo3naBaresbHbIC
XUMHUYECKHX peakuui. Tepmoxumuueckue ypaBHeHUsA. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC KoMmMmyHHKaTHBHBIE

peaKiuu.
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CkopocTh XuMu4eckux peakuuid. IloHATHE O CKOPOCTH XMMHYECKUX peakluil. 3aBUCUMOCTb
CKOPOCTH XUMHUYECKUX PeakUUil OT Pa3iIuyHbIX (PaKTOPOB: MIPUPOABI PEArHPYIOLIMX BEIECTB,
X KOHICHTpAlWW, TEMIIepPaTyphl, MOBEPXHOCTH CONPHUKOCHOBEHHS M HCIOJIb30BAHHS
KaTaJIn3aTopOB.

OOparuMocTh XMMHYECKUX peakiuii. OO0paruMbie U HEOOpaTUMbIE PEaKIUU. XHUMHYECKOE
paBHOBECHUE U CIIOCOOBI €r0 CMEIIECHUS.

CamocrosiTeqibHas padora odyuarommxest no reme 1.6:

N3yuenue kiaccUPpUKALUM XMMUYECKUX PEAKIMHA 10 Pa3IMYHbIM MpPU3HAKaM, 3aBUCUMOCTH
CKOPOCTH pEaKIMi W TMOJOXKEHUS XHUMHYECKOTO PaBHOBECHS OT DPAa3IUYHBIX (DaKTOPOB,
BBINOJIHEHHE YIIPa)KHEHU [0 TeMe, OATOTOBKA J0KIa10B U pedeparos.

Tembl 1oki1ag0B (pedpeparoB): Peakunu ropeHus Ha MPOU3BOJICTBE U B OBITY.

BuptyansHoe MOenpoBaHuEe XUMHUUECKUX ITPOLIECCOB.

DJEKTPOINU3 PACTBOPOB EKTPOIIUTOB. DIIEKTPOIU3 PACILIIABOB AIEKTPOJIUTOB.

[IpakTnyeckoe  NpUMEHEHUE  BIEKTpoiu3a:  pauUHUpOBaHME,  IajbBAaHOIUIACTHKA,
raJIbBaHOCTETUS.

Tema 1.7.
MeTaaiabl 1
HEeMeTAaJLJIbI

Mertamiel.  OcobeHHOCTH — cTpoeHMs  aromMoB. @Du3nyeckue CBOMCTBA  METaJIOB.
Krnaccudukanus MeTaqioB N0 pa3iIWyHBIM NpU3HAKaM. XUMHYECKHE CBONCTBAa METaJIOB.
Meramiorepmusi.  OOmme  cnocoObl  MoidydyeHuss — MeTauioB.  [Ilupomeramnyprus,
THUAPOMETAIyprusi U anekrpomeraiuryprus. CruiaBel yepHble W 1BeTHble .Kopposus
METaJUIOB: XUMUYecKas U 3JeKTpoxuMuyeckast. CriocoObl 3aIUThl METAJUIOB OT KOPPO3HH.

OK1-0OK 10
Tlo3HaBarenbpHEBIE
KommyHnukatuBHble PerynsatuBHbie

IIpakTHYecKkue 3aHATHS:
Ilpaxmuuecxoe 3ausmue Ne5:Hemeramnel — mpocTsle BemecTBa. OKHCIUTENBHBIE H
BOCCTaHOBHTEJbHBIE CBOMCTBA HEMeTAIIOB. [lonydyeHue, coOupaHnue U pacro3HaBaHUE ra3oB.

Ilpakxmuueckoe 3anamue Ne6: PenieHne SKCIEPUMEHTAIBHBIX M PACUETHBIX 3a7ad IO TEME
«MeTanb».

CamocrosiTenbHas pabdora odyyarommxest no reme 1.7:

N3yyeHue CBOWMCTB, MOJIYyYEHHUs W NPUMEHEHUS BAXHEHIIMX METAJIOB M HEMETAIUIOB,
BBIIIOJIHEHHE YIPAXHEHUH 10 TeMme, IOArOTOBKa K JabopaTropHbIM pabotam 1-3 wu
COCTAaBJIEHUE OTYETOB IO HUM, ITOATOTOBKA JIOKIa/10B U pedeparos.

Tembl noxaanos (pedeparos): Mcropus nonydeHus U NpoOU3BOICTBA AITIOMUHHS.
DNEKTPOIIMTUYECKOE TIoNTyueHue U padbuHupoBanue meau. Ku3Hb 1 aestenbHoCTh [ J[9BH.
Ponp MeramioB B MCTOpHUM 4YEIOBEUECKOW UMBWIM3aUMU. VICTOpHSI OTEUECTBEHHOW YEpHOU
MeTauryprui. COBpEMEHHOE METAJUTypPri4eCKOe TPOU3BOJICTBO.

OK1-0OK38,0K 10
Perynsatusnble [103HaBarenpHbIE
KommyHMKaTUBHBIE
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Hctopus oTeyecTBEHHON UBETHON METaITypruu. Pojb METAIUIOB U CIUIABOB B HAYYHO-
TeXHHUYECKoM Mporpecce. Kopposus MeTasioB U criocoObl 3alIUTHI OT KOPPO3UHU.

WueprHble mimm OmaropomgHbie raspl. Poxkparoiye coim — TajoreHsl. VICTOopHs IMIBEACKOM

CIIMYKH.
Pazpnea 2
Opranuyeckas 50/32/18
XHUMHSA
Tema 2.1. [Ipeamer opranumyeckoil xumuu. IlpupogHble, HCKYCCTBEHHbIE M  CHHTETHYECKHUE OK 1-OK 8, 0K 10
OCHOBHBIE opranuuyeckue BemiecTBa. (CpaBHEHHME OpPraHMYECKHX BEIIECTB C HEOPraHUYECKUMHU. [To3HaBaTeIbHbIE
HOHSITHS BanentHoCcTh. XMMHYECKOE CTPOCHHME KaK IOPANOK COCOUHEHMSI aTOMOB B MOJIEKYJBI IIO KOMMYHHKATHBHbIE
oprammaecko BAJICHTHOCTH. }

Teopus crpoenuss opranmyeckux coenuHeHuit A. M. bytnepoBa. OCHOBHBIE IOJIOKEHUS 6
XHMUH 1 TEOPUH XMUMHUYECKOTO CTpoeHHs. M3omepus u n3omepsl. XuMu4eckre (HOpMySIbl U MOJIEIH
Teopust MOJIEKYJI B OPTaHUYECKOW XUMUMU.
CTPOCHMHA Knaccudukanus opranndeckux BemiecTB. Kitaccuukanus BEIIECTB IO  CTPOCHUIO
OPraHMYecKMX | YIJIEPOJHOIO CKeJeTa U HaIN4uIo (PyHKIHOHAIBHBIX rpynn. ['omonoru u romonorus. Hauana
COeMHEeHHi HoMmeHkusatypsl [UPAC.

Knaccudukarus peakiuil B oprannyeckoit xumun. Peakiuu nprcoennHeHus (TupupoBaHms,

raJIOTEHUPOBAaHUs,  TUAPOTAJOTCHUPOBaHMUS,  TIujaparauuu). Peakuum — oTmienyieHus

(neruapupoBaHMs, AETHIPOrajJOTeHUPOBaHUs, JAerujaparanuu). Peakuum 3amenieHus.

Peakuun nzomepuszanum.

CamocrosiTenbHas pabdora odyyarommxes no reme 2.1:

N3yyeHne OCHOBHBIX IIOJOKEHUM TEOPUM CTPOCHUS OPraHWYECKHX COEAVHEHUH,

KJIacCU(UKAIIMM OPraHUYECKHUX BEIIECTB M pPEaKLMi, BBINOJHEHHE YIPaXHEHUH MO Teme,

MOJITOTOBKA JIOKJIAJIOB U pedepaToB. 2

Tembl nokaanoB (pedeparos): .Jcroprs BOSHUKHOBEHUS U Pa3BUTHS OPraHUYECKON XUMHUU.

Butanusm u ero kpax. XKuznb u aestensHocTh A.M. bByTiieposa.

Posb 0T€4ECTBEHHBIX YUEHBIX B CTAHOBJIEHUH U Pa3BUTUU MUPOBOW OpPraHUYECKON XMMUU.

CoOBpeMEHHBIE IPEJICTABIICHHS O TEOPHUH XUMUYECKOTO CTPOEHHS.
Tema 2.2. AnkaHbl. AJNKaHbl: TOMOJIOTHUECKUH DS, U30MEpPUS M HOMEHKIIATypa ajJKaHOB. XUMUYECKHE OK1-0OK 10
VrseBogopoanl | CBOWCTBA aNKaHOB (METaHa, TaHa): TOPCHHE, 3aMCIICHHE, Pa3lIoKCHHC, ACTHIPHPOBAHHE. 8 [Mo3HaBaTenbHbIC
— IIpuMeHeHHe aIKaHOB Ha OCHOBE CBOMCTB.
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NPUPOJAHbIE
HCTOYHUKH

XHUMHUYECKHE CBOHCTBA HATHUIICHA: ropcHue, Ka4CCTBCHHLIC PCAKIKUH, TUApaTalusl,
IOJIMMCpHU3al . HpI/IMeHeHI/Ie STHJICHA Ha OCHOBE CBOMCTB.

Juensl u kaydyku. [IoHATHE O NMEHAX Kak YIVIEBOAOPOAAX C ABYMs JBOWHBIMU CBS3SIMHU.
CornpskeHHBIE THEHBI. XUMHUYECKHE CBOMCTBa OyTaaueHa-1,3 u u3onpeHa: odbeciBeUnBaHUE
OpOMHOW BOABI M TMOJMMEpH3alMs B Kaydykd. HaTypanbHbI M CHHTETHYECKHE KaydyKH.
Pe3una.

Anxunbl. AnietunieH. XMMHYECKHE CBOWCTBA alleTUIICHA: TOpeHHe, 00eCIIBeUnBaHUE OPOMHOM
BOJIbI, IIPUCOEMHEHHUS XJIOpPOBOAOpOAa U ruaparauud. [IpuMeHeHue aneTruiaeHa Ha OCHOBE
CBOMCTB.

Apenbl. benzon. Xwumuueckue CcBoiicTBa OeH30ia: TOpEHHE, pPEaKIUU 3aMEelICHUS
(ramorenupoBanue, HUTpoBaHue). [IpumeHeHue OeH3o0ja HA OCHOBE CBOWCTB. [IpupomHbie
WCTOYHHUKHU yTIIeBOA0ponoB. [lpuponupiii ra3: coctaB, NMpUMEHEHHE B KaueCTBE TOIUIMBA.
Hedts. CocTaB u nepepadorka Hedtu. [leperonka Hegru. Hedrenponykrsl. Bunsr Torumsa.

KomMyHnukaruBHble PerynsiTuBHbIe

IIpakTH4yecKkue 3aHATHS:
Ilpakxmuueckoe s3aunamue Ne7: PellleHne KaueCTBEHHBIX M pacu€THBIX 3aJad IO TeMe
«Y1eBogopoas»

CamocrosiTenbHas padora odyyaommxes no reme 2.2:

N3yuyenue cocrasa, CTpOCHHUsI, CBOMCTB, ITOJIY4EHUS U IPUMEHEHMS YIIIEBOAOPOIOB, PEIICHUE
KaueCTBEHHBIX U pPacu€THBIX 3aja4 [0 TeMe, MOATOTOBKA JOKJIAI0B U pedeparos.

Tembl noxnagoB (pedgeparoB): DKOJIOTMYECKUE ACTIEKTHI UCIOIB30BaHUS YITIEBOAOPOAHOIO
CBIPBS.

OKOHOMHYECKHE  aCMEKThl  MEXAYHapOIHOTO  COTPYOHMYECTBA IO  HCIOJIb30BAHMIO
YIJIEBOIOPOIHOTO CHIPhS

Hctopust OTKpBITHSL U Pa3pabOTKHM Ta30BbIX M HE(QTSIHBIX MecTopokaeHud B Poccuiickoit
denepanuu.

XUMUS yIIEBOAOPOIHOTO ChIpbs M Mos Oynymias mpogeccus. YIieBoAOPOIHOE TOIUIUBO, €To
BUJIbI U Ha3HaueHue. CHHTeTUYeCKHUE KaydyKH: HCTOPHUs, MHOTO0Opa3ue U MepCreKTUBBI.
Pe3nHoTeXHUYECKOE IIPOU3BOJACTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.
CBapodHO€ ITPOU3BOICTBO U POJIb XMMUU YIIIEBOJTOPOJOB B HEM.

Hedptr u ee TpaHCIOPTHPOBKA KaK OCHOBAa B3aUMOBBITOAHOTO  MEXKJIYHApPOIHOTO
COTPYAHUYECTBA.

OK1-0OKS8§,0K 10
Perynsatusnsle [lo3HaBaTenbHble
KomMmyHMKaTuBHBIE

Tema 2.3.
Kucaopoacoaep

14

Crnuptel. ['mapokcunpHass rpymnna Kak (QyHKIMOHanbHas. [loHsATHE O TIpenenbHBIX
OJTHOATOMHBIX CHUpTaX. XMMHYECKHE CBOMCTBA JTAHOJ]A: B3aWUMOJECHCTBUE C HATPUEM,
00pa3zoBaHME MPOCTHIX U CIOKHBIX A3PUPOB, OKUCICHHUE B anbAerul. [[pumenenre sTaHona Ha

OK 1-OK 8§, OK 10

Ilo3naBarenbHBIE




Kalme
OpraHn4ecKue
BelieCTrBa

OCHOBC CBOfICTB, TTOJINYCHUC. A.HKOFOJII/I?;M, €ro MOCICACTBUA JIs1 OpraHnu3Ma 4YCJIOBCKa U
IpeaAynpexKaACHUEC. FJ'II/IHepI/IH KaKk HOpE€acCTaBUTCIIb MHOI'OATOMHBIX CIIMPTOB. KauecTBennas
pCaKknyd Ha MHOTOATOMHBIC CITUPTEIL. HpI/IMeHeHI/Ie IMHOCprHa.

Oenon. dusznueckne U XUMUYECKHE CBoiicTBa (eHona. B3aumHoe BiMsAHHE aTOMOB B
MoJieKyne (eHonma: B3aMMOJCHCTBHE C THAPOKCHIOM HATPUS W a30THOM KHCIIOTOM.
[Ipumenenue peHoaa Ha OCHOBE CBOMCTB.

Anpnerunsl. [lonsatue o0 anpaerugax. AJbpAerugHas Tpynna Kak (QyHKIMOHAJIbHAS.
dopManbIeru/l U €ro CBOMCTBA: OKUCIECHNUE B COOTBETCTBYIOILYIO KUCIIOTY, BOCCTAHOBIICHUE B
cooTBeTcTBYIOIMH ciupT. [lomyuenne anpaernaoB. llpumenenue Gpopmanbaeruaa Ha OCHOBE
€ro CBOWCTB.

KapOonoBeie kucnotel. [loHsiTne 0 kapOOHOBBIX Kuciorax. KapOokcwimbpHas rpynma Kak
¢byHKUMOHANbHAA. ['oMoIOrHuecKuil psa NMpeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tony4yenne KapOOHOBBIX KHCIIOT. XHWMHYECKHE CBONCTBA YKCYCHOM KHCIOTHI: OOIIHe
CBOMCTBA C MUHEpAJIbHBIMU KHCIOTaMHU U peakius srepuduxannu. [Ipumenenne ykcycHoi
KHMCJIOTBI Ha OCHOBE CBOMCTB. BrpICIINE >KHpHBIE KHMCIOTBI Ha IPUMEPE NAIBMUTHHOBOU W
CTE€apUHOBOU.

Cnoxnbie 3¢upsl u xupbl. [lonydenne cnoxHbIX 3¢pupoB. CioxHble 3QUpBl B NPUPOAE, UX
3HaueHue. [IpumeHeHne ciaokHbIX 3(pUpoB Ha OCHOBE CBOMCTB. JKHPBI Kak CIOXKHBIE HPUPHI.
Knaccudukanus xupoB. XuMHUECKHE CBOWCTBA XHUpPOB. lIprMeHeHue >XMpOB Ha OCHOBE
CBOMCTB. Mblia.

KOMMYHI/IKaTI/IBHBIe

IIpakTuyeckue 3aHATHS:

Ilpaxmuueckoe 3auamue Ne§: YrneBoawsl W ux kinaccudukanus [Jroko3a u e€ CBOICTBa,
MIPUMEHEHUE TIFOKO3bI, TIOJIMCaxapyabl. 3HAYCHUE YITIEBOIOB B MPUPOJIC U KU3HH UEJIOBEKa.
0O606mmeHue o teme «Kucmopoacoaepkaniye opraHM4ecKie BeleCTBay.

CamocrosiTesibHast padoTa o0yyaommxcs no reme 2.3:

N3yuenue cocraBa, CTPOEHUS, CBOWMCTB TMOJNYYEHUST M TPUMEHEHUS] BaKHEUILIUX
MPEACTABUTENCH KUCIOPOACOACPKAIINX OPTraHMYECKUX BEIIECTB, PEIICHNUE Ka9YeCTBEHHBIX U
pacu€THbIX 3aAa4 1o Teme. [1oAroroBka MHAMBUIYAIBHOTO MPOEKTA MO OJHON U3 Ha3BaHHBIX
BBIIIIC TEM C UCITIOJIB30BAHUEM I/IH(l)OpMaHI/IOHHBIX TEXHOJIOTHIA.

OK1-0OK38,0K 10
Perynsatusnble [103HaBarenpHbIE
KommyHMKaTUBHBIE

Tema 2.4.
A3oTcoaep:kang
ue
OpraHuvecKue
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Awmunsbl. [Tonarue 06 amuHax. Anudarndeckne aMuHbI, UX KJIacCU(pUKAIMI U HOMEHKIIATypa.
AHUIUH Kak opraHndeckoe ocHoBanue. [lonydyenune anunuHa u3 HUTpoOeHsona. [IpumeHenue
aHWJIMHA Ha OCHOBE CBOMCTB.

AMUHOKHCITIOTBL. AMHHOKHCIOTH Kak aM(oTepHble AU(PYHKIMOHAIBHBIE OpPraHUYECKHE
coequHEeHUsl. XMMHMYECKHE CBOWCTBA aMHMHOKHCIOT. IlenTuaHas CBS3b M IOJMIIECNTUIBL

OK1-OK 10
ITo3naBarenbHbIE
KommyHukaruBHble PerynsaTuBHble




BelllecTBa.
Hoaumepsi

[IpuMeHEeHHEe aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

benku. IlepBuuHas, BTOpHYHAs, TPETHYHAs CTPYKTYpbl OCIKOB. XWMHUYECKHE CBOMCTBa
OENKOB: TOpPEHHUE, JIeHATypalvs, TUAPOIIN3, IIBETHBIE peakiuu. bemku U moaucaxapuabl Kak
OMOIIOIMMEDBI.

IIpakTuyeckue 3aHATHS:

Ipakxmuueckoe 3ansmue No9: «PemeHne SKCIEPUMEHTANBHBIX 3a7ad Ha WACHTU(UKALINIO
OPraHUYEeCKUX COCITUHEHUI.

Ilpakmuuecxkoe 3anamue Nel(Q: Ilomumepsl. Ilmactmaccel u BosnokHa. «Pacno3HaBaHue
IIJJACTMACC U BOJIOKOH).

CamocrosTeibHasi padoTa 00yyaromuxcs 1no reme 2.4:

N3yyenne cocraBa, CTpOEHUS, CBOWCTB IIONYYEHUS M IPUMEHEHHs BaKHEUIINX
MPEACTABUTENCH a30TCOACPIKAIMX OPraHUYECKUX BEIIECTB M IOJIMMEPOB, TOATOTOBKA K
nabopaTropHbIM paboTaM 4,5 B COCTABICHUE OTYETOB 10 HUM. [10rOTOBKAa MHIMBUTyaIbHOTO
MIPOCKTA C UCIOJIb30BAaHNEM MH(OPMAIIMOHHBIX TEXHOJIOTHA.

OK1-0OKZ&, OK 10
PerynaruBubie [lo3HaBarenbHbIe
KommyHMKaTuBHBIE

Pasznen 3
OCHOBBI
oMoJIoruu

36/24/12

Tema 3.1.
Yuyenne
KJIETKe

OO0bexT u3yuyeHus: Ouonoruu. IIpu3HaKM KUBBIX OPraHU3MOB. YPOBHM KUBOW MaTepuu.
Knerka — »snemeHTapHas >XKHMBas CUCTEMa M OCHOBHAs CTPYKTYpHO-(DyHKIIMOHAJIbHAs
€IMHHLA BCEX JKUBBIX OpraHm3moB. Kparkas HCTOpHsS HU3ydeHUs KIETKH. XHUMHYECKas
opranuszanus kiaeTku. OpraHuueckrue M HEOPraHWYeCKUE BEIIeCTBa KJIETKH U KHMBBIX
opraHu3MoB. besku, yriueBobl, JIMIKIbI, HYKJIEMHOBBIE KMCIIOTBI U UX POJIb B KIIETKE.

JIHK — nocurens HacnenctBeHHod uHbopmaruu. Permmukamus JHK. T'en. T'enetnueckuit
xon. bruocuuTes Oenka. JKM3HEHHBIH UK KJIETKA. MUTO3.

OK1-OK 10
ITo3naBarenbHbIE
KomMmyHukaruBHble PerynsTuBHble

IIpakTHYecKue 3aHATHSA:
Ilpakmuuecxoe 3ansmue Nell: Ctpoenue u GyHKIUHU KiIeTku. CpaBHEHHE KJIETOK PaCTCHUN U
KHUBOTHBIX. OOMEH BEIIECTB U MPEBPALICHUE SHEPTUH B KIIETKE.

CamocrosiTeibHasi padora odyuawiuxcs no reme 3.1:

N3ydeHne cTpoeHHs KIETOK MPOKAPUOT U IYKAPUOT MO Marepualy y4eOHHWKa M KOHCIIEKTY
nekuuid. CpaBHEHUE CTPOEHUA KJIETOK PACTEHUM M )KMBOTHBIX. [ToAroToBKa mokiana.

Tembl nokaanoB (pedeparoB): Kiierounas Tteopust cTpoeHus opraHuzMoB. Hcropus u
COBPEMEHHOE COCTOSTHUE.

OK1-0OK38,0K 10
Perynsatusnble [1o3HaBarenpHbIe
KommyHMKaTHBHBIE

Tema 3.2

PasmHOXKEHHE — BakHEiIIee CBOMCTBO KHUBBIX oOpraHu3MoB. IlomoBoe u Oecmonoe

OK1-0OK 10
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Pa3zmuo:kenne u
HHIUBHIYAJbH
oe pa3BUTHE
MHOTI0-

pa3mHOxeHue. Meiio3. O6pa3oBaHKe OJOBBIX KJICTOK U OIUIOOTBOPEHHUE.

WupuBuayanbHOE pa3BUTHE OpraHu3Ma. OMOPHOHAIBHBIA 3Tanm oOHTOreHe3a. OCHOBHBIC
cTaauu dMOpuoHanbHOro pasButusi. [loctamOpuonansHOe pazputre. CXOACTBO 3apOJbIIICH
MPEJCTaBUTEIICH pa3HBIX TPYII IMO3BOHOYHBIX KaK CBHUJCTEIBCTBO WX HBOJIOIHUOHHOTO
porncrea. IlpuumHBl HapylleHUH B pa3sBUTUHM OPraHu3MoB. VHIMBHUIyalbHOE pAa3BUTHE

[To3HaBarenpHbIE
KomMmyHnukaruBHble PerynsTuBHbie

KICTOHHBIX yenoBeka. llocnencTBust BIMSHUS — aKOrOJIsg, HHUKOTHHA, HAPKOTMUYECKUX BELIECTB,
OpraHu3mMoB 3arpsi3HEHUS CPE/Ibl HA PA3BUTHE YETIOBEKA.

CamocrosTenbHast padoTa ody4yarommuxcs no reme 3.2:

W3yueHne OCHOBHBIX CTaJAWi SMOPHUOHATBHOTO M MOCTIMOPHOHAIBHOTO  PAa3BUTHSA

OpraHu3MoB, BbIsiBlIeHHE NIPU3HAKOB CXOJICTBA 3apO/bILIEH YesloBeKa U IPYTHX MO3BOHOYHBIX

KakK JI0Ka3aTelbCTBA WX HBOJIOIMOHHOTO POACTBA 10 MaTepualy y4eOHHKAa W KOHCIICKTY.

[ToaroroBka JOKJIa10B U IPE3EHTALUH.

Tembl 10KJIa10B (IPe3eHTALMI):

Bnusinue okpyxaromeil cpesipl U ee 3arps3HEeHUs Ha pa3BUTHE OPraHU3MOB.

Bnusiane kypeHus, ynoTpeOieHHs aJKoroyisi 1 HApKOTUKOB POAMTENSMU HAa SMOPHOHAIBHOE

pa3BuTHe peOeHKa.BuramuHbl, (pepMEeHTBI, TOPMOHBI U UX POJib B opranusMme. Hapymenus

IIPU UX HEJIOCTaTKe U U30BITKE.
Tema 3.3 I'eneTnka — Hayka O 3aKOHOMEPHOCTSAX HACIEACTBEHHOCTHM U U3MEHUYHMBOCTH OPIaHU3MOB. OK1-0OK8§,0K 10
OCHOBBI I'enernueckass TEPMHHOJOTHS W CHMBOJMKA. 3aKOHbl T€HETHKH, YCTaHOBJIEHHbIEe [. [Mo3HaBaTeabHbIE
FeHeTHKH H Menpnenem. MoHorubpuaHoe u auruOpuaHoe ckpemuBaHue CIEMJIEHHOE C  IOJIOM KoMMYHHKaTHBHBIE PeryisTHBHbIE
JR— HacJieJoOBaHWE. 3HAUE€HUWE TEHETHKU AJIs celleKUMM MeAaunuHbl. HacnenctBeHHble O0ne3HU

YCJIOBCKA, UX TPUYNHBI U HpO(I)I/IJ'IaKTI/IKa.

3aKOHOM€pHOCTI/I U3MCHYHUBOCTH. HaCHeHCTBeHHaﬂ, WJIN TCHOTHUIINYCCKasA, M3MCHYHBOCTD.
MO,Z[I/I(I)I/IKaL[I/IOHHaSI, NI HCHACJICACTBCHHAs, U3MCHYMNBOCTD.

OCHOBBI CEJIEKIIMM PAaCTEHM, KUBOTHBIX 1 MUKPOOPraHU3MoB. OfOMalllHUBaHUE KMBOTHBIX
Y BBIPAIIMBAHUE KYIBTYPHBIX PAacT€HHWW - HadaJbHblE 3Tanbl cenekuuu. Ydenue H. U
BaBuioBa o meHTpax MHOrooOpasusi U IMPOHMCXOXKAECHUS KYIbTYpHBIX pacTeHuil. OCHOBHBIE
METOZbl CeNIEKIMH: THOpUAM3alMs U HMCKYCCTBEHHBIM 0TOOp. OCHOBHBIE JOCTHKEHHS
COBPEMEHHOM CEJIEKIINU KYIBTYPHBIX PACTEHHM, JOMAIIHUX XUBOTHBIX 1 MUKPOOPTaHHU3MOB.
buotexnonorus, ee JOCTUXKEHUS U MEPCIIEKTUBBI Pa3BUTHS. DTUYECKHUE aCIIEKThl HEKOTOPBIX
JOCTH)KEHUI B OMOTEXHOIOTUH (TIPOOJIEMBbI KIIOHUPOBAHUS).

IIpakTHyeckue 3aHATHS:
Ilpakmuueckoe 3ansimue Nel2: XpoMOCOMHasi TEOpUSl HACIEACTBEHHOCTH. [eHeTHka mona.
BsauMmoneiicTBue reHoB. Pemenne reHeTHYECKUX 3a0ay.

OK1-0OKS8,0K 10

Perynarusubie [1o3HaBarenbHbIe
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CamocrosiTenbHas padoTa odyyarommxest no reme 3.3:

W3ydyenne  3aKOHOMEPHOCTEHl  MOHOTMOPHIHOTO W JUTHOPHIHOTO  CKPELIMBAHMS,
XpOMOCOMHOI;'I TCOpHUHU HACJICACTBCHHOCTU W TICHCTUKH I10J1a, PCIICHHUC HpOCTGfIH.IPIX
TeHeTUYECKUX 3a7ad Ha MOHOTHOPHIHOE W TUTMOPHIHOE CKPEUIMBAaHHE M CIECIUIEHHOE C
M0JIOM HaclienoBaHue V3yueHune HacleACTBEHHOW M HEHACIEICTBCHHON M3MEHYMBOCTH IO
Marepuainy y4eOHHKa M KOHCIIEKTY JieKIuid. [1oqroToBka IOKIaI0B M MPE3SHTAIMHA IO TeMe,
pa60Ta Haa WHAWBUAYAJIbHBIMU ITPOCKTAMMU. HSy‘-ICHI/Ie METOOOB CCJICKIIUMHU U I[OCTI/DKCHI/Iﬁ
COBPEMEHHOW CEJIeKIIMM M OMOTEXHOJIOTHUH MO MaTepHaly y4eOHHWKa W KOHCIIEKTY JIEKIWH,
HOATOTOBKA JOKJIAJ0B, pedeparoB U Mpe3eHTalni.

Temsb! noxaanoB (pedeparoB): Hacnencrsennas nHpopManus U rnepeaada ee U3 MoKOJICHUS
B TIOKOJICHHE.

JlpamMaTndeckue CTpaHUIbl B UCTOPUH PA3BUTHSI TEHETUKH.

Yenexu COBpeMeHHOﬁ IFCHCTHUKU B MCIUIIMHE W 3PaBOOXPAHCHUH.

Hcropust mpoucXOKJICHUST OTACIBHBIX COPTOB KYJIBTYPHBIX pacTeHuid. buorexHomorus m eé
JOCTHIXXCHUA.

KOMMYHI/IKaTI/IBHBIC

Tema 3.4
IBOJIOIMOHHOE
yueHHe

Hcropus pa3BuTHs 3BOMIOUUOHHBIX Hjeil. 3HaueHue pabor K. Jlunnes, XK. b. Jlamapka B
Pa3BUTHH SBOJIIOLIMOHHBIX UAeH B Onosioruu. DBomonuonHoe yuenue Y. Jlapsuna. boprs6a 3a
cymectBoBaHue 1 €€ popmbl. EcrecTBeHHBII 0TOOD.

OK 1-OK 8, OK 10
Tlo3HaBarenbHBIE
KommyHuKaTuBHBIE

IIpakTHYeckue 3aHATHS:

Ipaxmuueckoe 3anamue Ne 13: Konnenmust Buaa u ero kpurepun. Onucanue ocodeil Buaa
no mMopdororuyeckomy Kputeputo. [lonmymsiiusi- CTpyKTypHas €IMHHIA BUAA W DBOJIOLHUU.
Muxkposomorus. CoBpeMeHHbIe TPEICTaBICHUS 0 BUA000pa30BaHHH.

CamocrosiTeqibHasi padoTa odyuawuuxcs no reme 3.3:

O3zHakomiieHue ¢ ucropueil pazsutus 3BomonroHHbIX uaeil K. Jlunnes, XK. b. Jlamapka Y.
HNapeuna. OlleHMBaHHE POJIM 3BOJIOIUOHHOIO Y4€HHUS B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAY4YHON KapTUHbI MHpa. O3HAaKOMJIEHUE C KOHLIENIMEN BUJIa U €T0 KPUTEPUAMU
o Mmarepuany ydyeOHHMKa U KOHCIIEKTY. BbIlomHEeHWEe WHIMBUIYalIbHBIX 3aJaHUil 10
ONMHUCAaHHIO o0co0ell OgHOro BHAAa MO MOP(HOJOTHUYECKOMY KPUTEPHUIO, BBISBICHUIO
MPUCIIOCOOJIEHHOCTH OPraHU3MOB K pa3HbIM cpefaMm obutanus. [lonroroBka noknanoB U
pedeparos.

Temsbl nokiaagoB (pedeparos): Vcropus pa3BuTrs 3BONMIOIMOHHBIX uaei 1o Y. Jlapsuna.
«Cucrema npupoas» K. JIuHHes u ee 3HaueHHUE U1 Pa3BUTHS OUOIOTHH.

CoBpeMeHHBIE IPEACTABICHUS O MEXAHU3MAX M 3aKOHOMEPHOCTAX 3BOIIOLUH.

OK1-0OK38,0K 10
PerynsatusHble I1o3HaBarenbHbIE
KoMmMmyHuKaTuBHBIE
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Tema 3.5
Pa3Burue
OPraHuYecKoro
Mupa

MaxkposBomonus.  JlokazarenbcTBa 3BoMtoLMU. (OCHOBHBIE HAIIpaBJIEHHS  SBOJIOLIUU.
buonoruueckuit mnporpecc u Ouonormyeckuit perpecc. Kparkas wucrtopus pa3BUTHS
OpPraHUYECKOro MHUpa. JTallbl IBOJIIOLUY YesloBeKa. MHOroobpasue KxMBoro Mupa Ha 3eMie u
COBpEMEHHAs €ro OpraHu3aiusl.

CamocrosiTenibHas padoTa odyuarommxest no reme 3.5:

O3HakoMJIeHHE C JBWXKYLIMMM CHJIaMHU 3BOJIIOLMHU U €€ J10Ka3aTesbCTBAaMM, C OCHOBHBIMU
HaIlpaBJICHUSIMUA  3BOJIIOLIMM, C MCTOPUEH Pa3BUTUS OPraHUYECKOIO MHUpa II0 MaTepuaily
yuyeOHHKa M KOHclekTy. OIleHKa pa3iMyHbIX TUIIOTE€3 O IPOUCXOKICHHE YeslOBeKa.
IToaroroBka DOKIaI0B U peepaToB.

Tembl nokiaanoB (pedeparoB): CoBpeMEHHbIE NPEACTABICHUS O 3apOXKIACHUM KU3HH.
PaCCMOTpeHI/Ie M OLICHKA PAa3JIMYHBIX 'MIIOTC3 IMTPOUCXOXKIACHU.

OK1-0OK 10
[To3naBarenbHbIC
KomMmyHnukaruBHble PerynsTuBHbie

IIpome:xyTouHas arrectanus - 1M PepeHunPOBAHHBIN 3a4eT

Bcero

150/100/
50
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3. YCJIOBUS PEAJIU3AIIAU ITIPOT'PAMMBI YYEFHOM JTUCIATIIIMHBI

3.1. lns peanu3anuu nNporpaMmbl Y4eOHOH TMCHUIUIMHBI MPEIYCMOTPEHBI CJleayolue
crenuajabHble MOMeLeHHs

HaumeHnoBaHme OCHaIEHHOCTD CNEeNMHAJILHBIX IOMEIleHuil 1 Ilepeuennb
crne-uMajJbHbIX MOMeIIeHUH VISl CAMOCTOSITEIbHOM PadoThI JHIEH3HOHHOT0
noMene-Hui 1 NMPOrpaMMHOI0
noMeleHui 1 o0ecreyeHus.
CaMOCTOATEJIb-
HOIl padoThI

r. CaHkKT- Kowmrnekt yueOHo# Mmebenn (CTombl, CTYbs, Ki1accHas | He
[TerepOypr, JIOCKa). MIPETYCMOTPEHO
Bbonbmioi Tabnua Meneneena.

CmoneHckuii mp.,

36

Ne246
Kabuner xumuu u
ouoiornuu

Tabnuma pacTBOPUMOCTH COJIEH, KUCIIOT U OCHOBAaHUM
B BOJIC.

Kommnekr yueOHbIx miaakaroB «Homenkmnarypay (6
Ta0IuI).

KomrnekT yueOHbIX makaTtoB «Xumusy» (20 Tabmu).
Cron 1eMOHCTpallMOHHBIH.

Cronuk moabeMHbBIN AJISl IEMOHCTPALIUU OTIBITOB.
OO6opynoBanue st JEMOHCTPAIIMOHHBIX U
J1a00paTOPHBIX ONBITOB (HEO0OXOIUMBIE HAOOPHI
MOCy/bl U TPUOOPOB).

XUMUYECKUE PeaKTUBBI AJIs1 IPOBEACHHUS
1a0b0paTOPHBIX U JICMOHCTPAIIMOHHBIX ONIBITOB B
COOTBETCTBHH ¢ TUNIOBBIM niepeurem it CI10.
Komnexkuuu: «Metamisy, «HedTh», « TormuBoy.
Mozenu KpUCTaIUTMUYECKUX PEIIeTOK anMasa,
rpadura, JIbJa, XJIOPHAa HATPUSL.

[lkad nemoHCcTpaMOHHBIN (BBITSKHOI); Crod-
MOMKa ¢ CYLIUIIKOU

KomruiekT miiakatoB 1o OMOJIOTHH.

MoOunbHbIN HHPOPMALIMOHHBINA CTEH]T

3.2. AudopmanmonHoe odecneyeHne peaju3aliu NporpaMmbl

st o0y4arommxest

Y4eOHO-MeTOANYECKOE 1 HH(POPMALMOHHOE 00ecIedeHue

HaszBanmue

Bua u3znanua
(yueOHHUK,
yuyeOHoe
nocoomue,
ABTOp MeToAn4YecKue
yKa3aHusl,
NMPaKTUKYM H
T.I., CCHLJIKA HA
uHpopMaunoH
HBIH pecypc)

MecTo u3aaHus,
U31aTeJ1bCTBO, IO U31aHUS,
K0JI-BO
CTPAHML/I0CTYIIHOCTh
HH(OPMALMOHHOIO pecypca
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OcHOBHas uTeparypa

Xumust Ui npodeccuii u I'abpuensn O.C. YueOHUK
CHeNHATbHOCTEH TEXHUIECKOTO
npoduist: y4eOHUK IS CTYI.

M.: M3narensCckuii LEHTP
«Axagemus», 2017.-272c.

CIIO
OO6mias 6nosorus: y4eOHHK Mamonros C.I",, VYueOHUK M.: KHOPVYC, 2017.- 324 ¢
CIIO 3axapos B.b.

JlononHuTenbHAas TUTEpaTypa

[IpakTtukym: yuebHOE mocodue I'abpuensn O. C. YueGHoe

M: Akagemus, 2014. — 256¢.

st CITO U Jp. nocooue

Xumus. TecTsl, 3a1auu U I'abpuensn O. C. YueGHoe M: Axkanemus, 2014.- 224c.

yIpakHeHus: yuel. mocodue u ap. nocooue

st CITO

buomnorus Koncrantuno Y4eOHuk M: Axkagemus, 2017.- 336 ¢
B.M.

www. hemi. wallst. ru (O6pa3oBarenbHbIl CAalT 1715 IMIKOJILHUKOB U
CTYJIEHTOB «XHUMHUS»).

Www. chemistry.ru (Xumusi: OTKPBITBINA KOJUICIXK).

www. alhimikov. net (OOpa3oBaTeNbHBIN CAUT AJIST IIKOJIHHUKOB).
www. chem. msu. su (DnekTpoHHas OHOIHOTEKA 110 XUMHUN ).

www. enauki. ru (MHTepHET-U3AaHue U yuuTenei « EcrecTBeHHbIE

HAYKN»).

www. lseptember. ru (MmeTomuueckas razera «llepBoe ceHTAOP»).

www. hvsh. ru (kypHan «Xumus B mKOIE»).

www. hij. ru (kypHan «XUMHS U )KU3ZHBY).

www. chemistry-chemists. com (3JeKTpOHHBIH KypHaT «XUMHKH U
XUMUSD).

www. hvsh. ru (kypHan «XUMHS B TIKOJIE).

www. pvg. mK. ru (onmumnuana «ITokopu BopoObeBbI rOphI»).
Www.sbio.info Best 6nomorusi. CoBpeMeHHast OMOIOTHS, CTaThH,
HOBOCTH, OMOJINOTEKA.

www.biology.ru Brosorust B OTKpBITOM KOJUIETKE.

window.edu.ru ExuHoe OKHO qocTyma K 00pa3oBaTelibHBIM pecypcam
WNHuTepuera no OGuonoruu.

www.schoolcity.by Buosorus B Bompocax u oTBeTax.
www.bril2002.narod.ru Buonorust TUTST IIKOJTbHUKOB
www.bril2002.narod.ru.

www.5ballov. ru/test (Tect mis aOUTYpHUEHTOB MO BCEMY MIKOJIBHOMY
Kypcy OHOJIOTHH).

www. vspu. ac. ru/deold/bio/bio. htm (TenexkomMmyHUKalMOHHBIE
BUKTOPUHBI TIO OWOJIOTUM — DKOJOTUU Ha cepBepe BopoHEekKCcKoro
YHUBEPCUTETA).

www. informika. ru (OnekTpoHHBIM yueOHHK, OOJIBIION CIHCOK
WHTEPHET-PECYPCOB).

www. nrc. edu. ru (buomornueckas kaptuHa wmupa. Pazmen
KOMITBIOTEPHOTO  yuyeOHuKa, pa3paboTaHHOro B  MOCKOBCKOM
TOCYAapCTBEHHOM OTKPHITOM YHUBEPCHTETE).

NuTepuer-pecypcbl
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http://www.biology.ru/
http://www.schoolcity.by/

wWww. nature. owww.sbio.infok. ru (Penkue u wcuesaroiiue KUBOTHBIC
MpoeKkT OKojorudeckoro IueHrpa MIY um. M. B.

Poccun
JlomoHoCOBa).

www. kozlenkoa. narod. ru (JIss Tex, KTO y4uTCsS caM M yYUT JIPYTHUX;

OYHO U JIUCTAHIIMOHHO, OMOJIOTUHU, XUMHH, IPYTUM IIPEIMETaAM).

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEEHOM JJUCIUILJIMHBI

Pesyabrarhbl 00yyeHus

Kpurepun onenkn

MeToabl OlIeHKH

* IMYHOCTHBIE:
—— YYBCTBO I'OPJOCTU U YBAKEHHUS K

HUCTOpUU u HOCTHKEHUSIM
OTE€YECTBEHHO XUMHYECKOU "
OHOJIOrMYECKON HayKH;

c(hOpMUPOBAHHOCTh TIPEICTABICHUS
O IEJIOCTHOW €CTeCTBEHHOHAYYHOU
KapTHHE MUDA;
-  TNOHHUMaHHE B3aUMOCBSI3H U
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX
HayK, WX BJIMSHUS HAa OKPYKAIOIIYIO

cpeny, SKOHOMHUYECKYIO,
TEXHOJIOTUYECKYIO, COLUAIBHYIO U
TUYECKYI0 Ccdepbl NeSITeIbHOCTU
YEJI0BEKA;

- XUMUYECKH TPAMOTHOE TOBEJCHHE
B IIpO(eCCUOHANILHON AEATEIIbHOCTH
M B ObTy mpu oOpallleHuu c
XUMHUYECKUMHU BEIlIECTBaMH,
MarepuasaMy U MpoLeccamu;

TOTOBHOCTb K TPOAOJDKEHUIO
00pa3zoBaHus u TTOBBIIICHHS
KBaJIM(PHUKALUU B n30paHHON
npodecCuOHANTBHON JESTENHPHOCTH U

OOBEKTUBHOE  OCO3HAaHWE  POJH
XAMHYECKUX KOMITIETCHIIUHA B 3TOM;

— yYMEHHUE HCTIOJIb30BaTh
OOCTHKEHUSA COBPEMEHHOM
XUMUYECKOM HAyKH M XUMHUYECKUX
TEXHOJIOTHH JUIST TTOBBIIIICHUS
COOCTBEHHOTO  HHTEJIEKTYaIbHOTO
pa3BUTHUSA B BbIOpaHHOM

npodecCHOHAIBHON 1eATeNbHOCTH;
- CIOCOOHOCTH MCIIOJIH30BAaTh 3HAHU
0 COBPEMEHHOMN

-IEMOHCTPUPYET
c(hopMHPOBAHHOCTD
MIPE/ICTABICHUI O MeCTe
XUMHUH U OMOJIOTHH B
COBPEMEHHOI Hay4YHOU
KapTUHE MUPA, O
IeJJOCTHOU
€CTECTBEHHOHAYYHOH
KapTHHE MUPa, TOHUMaHNe
pOJI XUMUHU U OMOJIOTUH B
(hopMupOBaHUU KPYro3opa
1 (QYHKIIMOHAJIBHOU
TPAMOTHOCTH YeJIOBEKa
JUTSL peleHust
MPaKTUYECKUX 3a/a4;

- IEMOHCTPUPYET
c(hOpMUPOBAHHOCTh
[IEHHOCTHOTO OTHOIIEHUS
K UICTOPUH U
JTOCTHKCHHUSIM
OTEYECTBEHHOU
XUMHYECKON U
OHMOJIOTHYECKON HAyKH;

- BJIa/I€ET
OCHOBOIIOJIAr aloIIMMHI
XUMUYECKUMU TTOHSATHSIMH,

TEOPUSMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMH;
YBEPEHHOE  I0JIb30BAaHHUE
XUMHYECKON
TEPMUHOJIOTHEN u
CHMBOJIUKOM;

- BJaAceT OCHOBHBIMU
METOHaMU HAay4HOTO
MO3HaHU,

Tekymmi KOHTPOIb:

- IpaKkTH4eckas pabora;

- peleHne pacueTHbIX 3a1a4 U
YIPA)KHEHUI;

- (ppoHTANIBHBIN OIIPOC;

- TECTOBBIE 3a1aHUS;

- pepeparsl U X Mpe3eHTALNH;
- camocCTosITeIbHas paboTa;

- KOHTpOJIbHas padoTa;

- HaOJIIOJIeHNE U OIIeHKA
BBITNIOJTHEHUS TPAKTUUECKUX
JEHCTBHM.

IIpoMe:RyTOYHBINH KOHTPOJIb:

- IuddepeHunpoBaHHbIH 3a4erT.
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€CTECTBCHHOHAYYHOU KapTUHE MHPA
B o0OpazoBaTebHOM u
npo(ecCHOHAILHON  IeATENhHOCTH;
BO3MO>KHOCTH nH(OPMAIIMOHHOM
cpelbl JUTSt obecrieueHus
MPOAYKTUBHOTO caMO00Opa30BaHMUs;

- BIIAJICHUE KYIBTYpOW MBIIUICHUS,
CIIOCOOHOCTh K 000011IeHHIO,
aHaMM3y, BOCIPUATHIO HHPOPMAIHH
B 00JacTH €CTECTBEHHBIX HayK,
MIOCTAHOBKE IEJIM U BBIOOPY MyTel
ee JTOCTHXKEHUS B
npodeccuoHansHOU cdepe;

- oOnamaHue HaBBIKAMU 0€30IacHOU
paboTel  BO  BpeMs  MPOEKTHO-
HCCIIEZIOBATENIbCKOM u
IKCIICPUMEHTATBHON JCSITeITLHOCTH,
IPU UCHOJIB30BAaHUM J1TAOOPATOPHOTO
000pyIoBaHUs;

-CIOCcOOHOCTh UCIIOJIb30BaTh
MPUOOpPETEHHBIC 3HAHUS U YMCHUS B
MPAKTHYECKOM  JIeATENbHOCTH U
MTOBCETHEBHOM YKU3HU TUTS
coOMIoIeHUsT Mep  MPOQPHUITAKTUKH
OTPaBJICHHHA, BHPYCHBIX H JPYTHX
3a0o0NeBaHull, CTPECCOB, BPEIHBIX
IPUBBIYEK (KypeHHUs, aJKOrOJIM3Ma,
HApKOMaHMM); TPaBUJ TOBEICHUS B
MIPUPOJIHOM CPENE;

* MeTanpeaMeTHbIE:
-HCIIOJIb30BAHNE PA3JIMYHBIX BHJIOB
MO3HABATENIbHONW JIEATENbHOCTH U
OCHOBHBIX HWHTEIIICKTYaTbHBIX
omepanuii  (MOCTAaHOBKH  3a/1a4H,
dbopMyITUpOBaHUSl TUIIOTE3, aHAIH3a
U CHHTE3a, CpaBHEHUS, 000OIICHNUS,
CUCTEMAaTHU3AIINH, BEISIBIICHHSI
MPUYMHHO-CJIEICTBEHHBIX  CBA3EH,
MOKMCKa aHaJIOroB, (OPMYINPOBAHUS
BBIBOJIOB) TUTS pelieHus
MOCTABJICHHOM 3a7a4¥, MPUMCHCHHE
OCHOBHBIX  METOJOB  TIO3HAHUSA
(mabmonenus, HAy4IHOTO
OKCIEPUMEHTa)  AJ1  W3YYCHHUSA
pa3IMYHBIX CTOPOH XUMHYECKHUX
00BEKTOB U MPOIECCOB, C KOTOPHIMH
BO3HHKAET HEOOXOIUMOCThD
CTaJIKUBAThCS B MPOQECCHOHATHLHON
chepe;

——  HCIIONIb30BaHWE  Pa3IUYHBIX
HUCTOYHHUKOB TUTST TTOJTYYCHUS
XUMHUYECKON MH]OpManuu, ymeHue

HCIIOJIb3yCMbIMU B XUMUMU:

HaOJIIOEHUEM,
OIIMCAaHUEM, U3MEPEHUEM,
IKCIIEPHUMEHTOM; yMeeT

o0OpabaTpiBaTh, OOBSICHATH
pe3yNIbTaThl MPOBEICHHBIX
OIIBITOB U ACJIaTh BBIBOJbI,
- JIEMOHCTPUPYET
TOTOBHOCTH u
CIOCOOHOCTh  MTPUMEHSTH
METOObI IIO3HAHUA npu
peIICHHH  MPAKTUYCCKUX
3ajad;

- JEMOHCTPUPYET
c(hopMHPOBAHHOCTD
yYMEHUS JIaBaTh
KOJIMYCCTBCHHBIC OLICHKU
U TPOU3BOJUTH PaCUYCThI
110 XUMHWYCCKUM
dbopmynamM U ypaBHEHHSIM;
- BIageeT  NpaBUIIAMH
TEXHUKH  0OE30MacHOCTH
pu HCITIOJIb30BAHUHU
XUMHAYECKUX BEIIECTB; -
BJIaJIeeT

OCHOBOITOJIArafOIMMH
IIOHATHSIMUA u
MIpe/ICTAaBICHUSMHU o
KUBON IIpUpozE, ee
YPOBHEBOW OpraHuU3aIliy U
9BOJIIOLUH, YBEPEHHO
MOJIb3YeTCs
OMOJIOTHYECKOM
TEPMUHOJIOTHEN U
CHMBOJIMKOM;

- BIaJeeT OCHOBHBIMH
MeToAaMu HAy9IHOTO
IMO3HAHUS,
WCIIOJIb3YEMBIMU npu
OMOJOTHYECKHUX

HUCCIIEI0BAHUIX JKUBBIX
00BEKTOB M DIKOCHCTEM:
ONMCAHUEM, H3MEPEHUEM,

MIPOBECHUEM
HaAOIIONEHUIA;

- JIEMOHCTPUPYET
c(hOopMHPOBAHHOCTH
YMEHUI OOBSICHSTH
Pe3yIABTATHI
OMOJIOTHYECKHIX
JKCIIEPUMEHTOB,  pEIIaTh
JIIEMEHTapHbBIE
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OLICHUTh €€ JIOCTOBEPHOCTH JUIS
JTOCTH)KCHUSI XOPOLIMX PE3YJIbTaTOB
B IpodeccrOHaNBHOMU cdepe;
OCO3HaHHE COLUAIILHOW 3HAYMMOCTH
CBOCH mpodeccuu/crnennanb,HOCTH,
obnajanue MOTHBaLUEH K
OCYIIECTBICHUIO
po(heCCUOHATIBHOW  IeATeIIbHOCTH;
-IIOBBIIIICHUC HHTCJUICKTYaJIbHOT'O
YPOBHS B  IpoOIEcCe H3Yy4YCHUs

OHMOJIOTHYECKHX SIBJICHUI;
BBIJIAFOIIXCSI JIOCTHKEHHI
OHoJIOrHH, BOIIEIIINX B
00IIeYEeIIOBEYECCKYIO KYJIBTYPY;

CJIIOXHBIX U MPOTUBOPEUUBBIX MyTeH
pPa3BUTUSL COBPEMEHHBIX HAy4HbIX
B3IJISIJIOB, uaeH, TEOpUid,
KOHILICTIIUH, TUIIOTE3 (O CYIIHOCTH U
MIPOUCXOXKACHUH KU3HU, YETIOBEKA) B
xofae paboOTl € pa3sIUYHBIMHU
HMCTOYHUKAMH uH(pOopMaILH;
-yMeHHe OOOCHOBBIBaTH MECTO U
poiib  OMOJIOTMYECKHUX 3HAHUH B
MPAKTUYECKOM JAEATEIbHOCTH JIFOMIEH,
pa3BUTUHU COBPEMEHHBIX
TEXHOJIOTUM; ONpENeNiaTh >KUBbIC
O00BEKTHl B TMPHUPOJE; HAXOAUTH WU
aHANMM3UPOBaTh  HMHPOPMALUIO O

JKHUBBIX 00BbEKTaX;
-CIIOCOOHOCTh K CaMOCTOSITENIbHOMY
MPOBEACHUIO HCCIIEIOBAHMIA,
IIOCTAHOBKE  €CTECTBEHHOHAYYHOTO
AKCHEPUMEHTA, HCTOJIb30BaHUIO
WH(OPMAITMOHHBIX TEXHOJOTHHA IS
peLeHus HAy4YHbIX "

npodeccuoHaNbHBIX 3a/1a4; -
CIIOCOOHOCTh K OIIEHKE DTUYECKUX
ACTMIEKTOB HEKOTOPBIX HCCIETOBAHHIA

B oOactn OMOTEXHOJIOTUH
(KITOHUpOBaHUE, HCKYCCTBEHHOE
OILIOIOTBOPEHHUE);

* peAMeTHbIe:

c(hOpMHUPOBAHHOCTH TPEICTABICHUN
0 MecTe XUMHUM U OHMOJIOTUH B
COBPEMEHHOM  HAydyHOM  KapTHUHE
MHUpa; MOHMMAaHHE pOJIM XUMHUH H

Ouonoruu B (dbopMupoBaHUHT
Kpyrozopa W  (PyHKIMOHAJIbHOM
TpaMOTHOCTH YeJI0BeKa TSt

pelieHuss  MPaKTHYeCKUX  3a/1ad;
BJIaJICHUE
OCHOBOIIOJIAararoIIUMHU

OHOJIOrMYECKHUE 3a0a4u;

- IEMOHCTPHUPYET
c(hOpMUPOBAHHOCTH
COOCTBEHHOM MO3UIIMH 110
OTHOIIEHHUIO K
XHUMHYECKOHN U
OHOJIOrHYECKOM
nHMOPMAITUH, TOTyIaeMOi
13 Pa3HbIX UCTOYHHKOB,;

- JIEMOHCTPUPYET
MMOHMMaHUE B3aUMOCBSI3U
u B3aMMO3aBUCUMOCTHU

€CTECTBEHHBIX HayK, HUX
BIIUSTHUSI HA OKPYKAIOLIYIO
cpeny, 9SKOHOMHUYECKYIO,

TEXHOJIOIMYECKYIO,
COLIMAIBHYIO U ATHYECKYIO
cepsl JeSITebHOCTH
YeJI0BEKa;

- JI€MOHCTPUPYET
XUMHAYECKH rpaMOTHOE
MIOBEJICHUE B
npodeccrnoHaIbHON
NeSITeIbHOCTH U B OBITY
pu oOpaiteHun c
XUMHUYECKUMHU
BEIIECTBAMH,
MarepuagamMu u
IpOLECCaMHU.
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XUMHUYCCKUMU IIOHATUAMU,

TEOPHSIMH, 3aKOHAMU u
3aKOHOMEPHOCTSIMY; YBEPEHHOE
H0JIb30BAHUE XUMUYECKOH

TEPMUHOJIOTHE W  CHUMBOJIMKOW;
BJIaJICHUE OCHOBHBIMH  METONAMHU

HAYYIHOTO [TO3HAHUS,
UCIIOJIb3yEeMbIMH B XUMUH:
HAOJIIOICHUEM, OIIMCAHHEM,
HU3MEpCHHUEM, AKCIICPUMEHTOM;

yMeHHe 00pabarbiBaTh, OOBICHSITH
pe3yJbTaThl MPOBEACHHBIX OIBITOB H
JAcJ1aThb BBIBOJBI, TOTOBHOCTH u
CIOCOOHOCTh MPHUMEHSTH  METOJIbI

MO3HAHUS npu peleHnH
NPaKTHYECKUX 3ajad;
c(OpMHPOBAaHHOCTH yYMEHUS J1aBaThb
KOJINYECTBEHHBIC OLICHKHU u
IPOM3BOJHUTH pacyeTsl o
XUMHYECKUM dopmynam u
YpaBHEHHSIM; BIIAJICHUE IPaBHIAMH
TEXHHUKH 0e30MmacHOCTH pH
UCTIOJIb30BaHUU XUMHAYECKUX
BEIIECTB; c(OPMUPOBAHHOCTH
coOCTBEHHOM HO3ULUU o
OTHOIICHHIO K XHMHYECKOH W
O1OI0rYECcKO UHpOpPMAIIH,

MIOJIy4aeMOU U3 PA3HBIX HCTOYHUKOB;
BIAJICHUE  OCHOBOIIOJNArar0-IIMMH
MOHATUSAMU U IPEACTABICHUAMU O
JKUBOM  IIpUpoje, €€  YpOBHe-
BOM OpraHu3allid W 3BOJIOLNH,
YBEPEHHOE I10JIb30BaHUE
OMOJIOTHYECKOM TEPMUHOJIO-THEH U
CHUMBOJIMKOW; BIJIAJICHHE OCHOBHBIMU
METOJaMU  HAy4yHOIO  ITO3HAHWI,

WCITIOJIb3yEeMbIMU npu
OMOJIOTHYECKUX HCCICA0OBaHMAX
JKMBBIX OOBEKTOB M  DKOCHCTEM:
OIMCAHHEM, U3MEpPEHUEM,
MIPOBEICHHEM HaOJTIOICHU;
c(hopMUPOBaH-HOCTH YMEHUI
OOBSACHATE pe3yIbTaThI
OMOJIOTHYECKUX SKCIIEPUMEHTOB,
pemarp JJIeMEHTapHBIC

OMOJIOTUYECKHUE 3aJa4u,
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