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1. MACHOPT PABOYEN MPOI'PAMMBI YYEBHOM JUCIHUILINHBI

1. ObdnacTs npuMeHeHust padoyeil MPOrpaMmMbl

[Tporpamma y4eOHOW TUCHMIIMHBI U3ydaeTcs B Ipeesiax OCBOCHHS 00pa3oBaTeIbHOM
nporpaMmel cpeanero npodeccuonansaoro oopazoanust U IITKPC 43.01.02 «ITapukmaxep»
npoduisi Ha 6a3e OCHOBHOTO 00IIero oOpa3oBaHUsAM pa3paboTaHa HA OCHOBAaHUHU TPUMEPHOU
nporpammbl  yueOHoM — mgucturuiuHel OY]l.14 «EcrecrBo3nanue» PI'OY OUPO  mus
npodeccuil HayaNbHOTO MNPOPECCHOHATBHOIO O0pa30BaHUS U CIEHUATBHOCTEH CpEeaHero
po)eCCHOHAIBHOTO 00pa30BaHUSI.

11. 1.2. Mecto y4yeOHOIi AUCHUIIMHBI B CTPYKType OCHOBHOI mNpodecCHOHAILHOI
o0pa3oBaTe/ibHOIl MPOrpaMMbl: JHUCIUIUIMHA BXOJAUT B 00II€00pa30BaTEIbHbIN LUK
COLIMATIbHO-3KOHOMHUYECKOT0 Mpoduiis mpodhecCuoHaIsHOro 00pa3oBaHusl.

Jannas nporpamMMa y4yeOHON NUCHUUIUIMHBI SIBJIsSIETCS 0a30BOM IS MOTYYEHHS CPEIHEro MOJTHOTO

oOpa3oBaHusi B OO0y4eHUH o nmporpamMmmam MOJATOTOBKH  KBaJU(UIIMPOBAHHBIX
pabounx, ciyxanux ([TIIKPC), peanusyercs Ha 2 Kypce.
1.3. TpeOoBanusi pe3y/ibTaTamM OCBOCHUN IMCUMILINHBI:

PesynmpratoM  OCBOGHHS ~ HpOrpamMMbl  SIBISIOTCS  JOCTIDKEHHSI  JIMYHOCTHBIX,
MeTanpeIMETHBIX u npeamerHsix pesynbratoB @I'OC cpennero (mosHOro) oouero
oOpaszoBanusi, roroBHOCTH K o0ydenuto mo ®I'OC CIIO u Havano ¢opmMHpoBaHUS OOIIHMX
komrerenimit (nanee OK).

1. JInyHocTHbBIE:
—— YCTOMYMBBII MHTEpEC K UCTOPUU U AOCTHXKEHUSM B O0JIACTU €CTECTBEHHBIX HAYK, YYBCTBO
TOPAOCTH 32 POCCUIICKUE €CTeCTBEHHbIE HAYKU;
— TOTOBHOCTh K IMPOJOJIKCHHIO O0pa30BaHUs, TOBBIIICHUIO KBATHU(PHUKAIMK B H30paHHON
pohecCHOHANBFHOM NeSTENIbHOCTH C UCIIOIB30BAaHUEM 3HAHUI B 00JIACTH €CTECTBEHHBIX HAYK;
—— OOBEKTHBHOE OCO3HAHHME 3HAYMMOCTH KOMIETEHIMH B OOJACTH €CTECTBEHHBIX HAyK IS
YeloBeKa W OOIIECTBAa, yYMEHHE HCIOJIb30BATh TEXHOJIOTWYECKHE JOCTIKEHHS B 00JacTu
GU3UKN, XUMHU, OMOJOTHH JIJIsl TOBBIIMICHUS COOCTBEHHOTO HHTEIUIEKTYaJIbHOTO pPa3BHTHS B
BbIOpaHHOU MPO(decCHOHATLHOM e TEIbHOCTH;
—— yMEHHE MPOAHAIU3UPOBATH TEXHOT'CHHbIE MOCIEACTBHS Ul OKpYKaroleil cpelibl, ObITOBOM
U TIPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKA;
—— TOTOBHOCTb CaMOCTOSITE€JIbHO J0ObIBAaTh HOBBIE JJIsI C€0Sl €CTECTBEHHO-HAYUHBIE 3HAHUS C
UCIIOJIb30BaHUEM JUISl ATOTO JTOCTYIHBIX HICTOUHUKOB HH(OpPMAIIUH;
—— YMEHHE YIPaBISATh CBOCH IMMO3HABATEIFHON JESITEIHHOCTHIO, IPOBOJUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'O WHTEIUIEKTYaJIbHOT'O PAa3BHUTHS;
—— yMEHHE BBICTPaMBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHS B KOMaH/IE 110 PEIICHUIO OOIIHX
3aJ1a4 B 00JIaCTH €CTECCTBO3HAHMS;

2. MeranpeaMeTHble:
—— OBJIaJIeHME YMEHHMSIMM M HaBBIKAMH PA3JIMYHBIX BUIOB MO3HABATEIbHON JESATEIBHOCTH JUIS
U3y4YEHHsI pa3HbIX CTOPOH OKPYXKAIOIIEro eCTECTBEHHOTO MUPA;
—— NPUMEHEHUE OCHOBHBIX METOJIOB NMO3HaHMA (HAOIIOAEHUS, HAYYHOTO SKCIIEPUMEHTA) JUIs
U3YUYEHHs Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOH KapTHHBI MHPA, ¢ KOTOPHIMH BO3HHKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B MPOdeCcCHOHATBHOU cdepe;
—— YMEHHE OIPEENSATh EeNN U 33/1a49H JIeATEIIbHOCTH, BEIOUPATh CPEICTBA ISl MX TOCTHIKCHUS
Ha MPaKTHKE,



— YMEHHE HCIOJb30BaTh pAa3IMYHbIE HMCTOUYHUKHU [UIS TIOJYYEHHsS] €CTECTBEHHO-HAy4YHOU
nH(}OpPMAIIUU U OLIEHUBATh €€ JOCTOBEPHOCTH JIJIsl JOCTHIKCHHSI IOCTABJICHHBIX IEJIeH U 3a71a4;

3. IlpeamertHsbie :
— c(OPMHUPOBAHHOCTH TMPEJICTABICHUIA O IIEIOCTHON COBPEMEHHOW €CTeCTBEHHO-HAYYHOU
KapTUHE MHpPA, IPUPOJIE KaK SIUHOW IETOCTHOW CHCTEME, B3aUMOCBSI3H UYEIOBEKA, MIPUPOIBI U
oOuiecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHoM;
— BIQJICHHE 3HaHUAMU O Hauboyiee BAXKHBIX OTKPBITUSX M JOCTIKEHHUSX B 001acTu
€CTECTBO3HAHMUS, MOBIUSABIIMX HA 3BOJIOIUIO MPEACTABICHUI 0 IPUPOJIE, HA PAa3BUTUE TEXHUKH
1 TEXHOJIOTHI;
— cOpMHUPOBAHHOCTh YMEHHS TPUMEHSATh €CTCCTBCHHO-HAYYHBIC 3HAHUS JUISI OOBSICHCHHS
OKPYKAFOIIHX SIBIICHUH, COXPaHCHUS 3JI0POBBS, obecrieueHUs 0e3omacHoCTH
KU3HEEATEIILHOCTH, OepeXHOTO OTHOIICHHUS K pUpoOJIe, parroHaIbHOTO
MIPUPOJIOTIONB30BAHUS, & TAK)KE BBITIOJTHEHHSI POJIM TPAMOTHOTO MTOTPEOUTENIS;
— c(OopMHUPOBAHHOCTH MPEJICTABICHUI O HAYYHOM METOJ€ MO3HAHHS MPUPOABl U CPEACTBAX
M3YYEHUS MeraMupa, MakpoMHpa U MUKPOMHUPA; BIAJCHHE MPUEMaMHU €CTECTBEHHO-HAYYHBIX
HaOII0/IEHU, ONIBITOB, UCCIIEIOBAHUN U OLIEHKU JOCTOBEPHOCTHU MOJYUYEHHBIX PE3YyIbTaTOB;
— BIIQJICHUE TOHATUHHBIM amNnapaToM E€CTECTBEHHBIX HAyK, MO3BOJIAIOIIMM I[O3HABaTh MHUD,
y4acTBOBaTh B JHMCKYCCHUSAX IO ©CTECTBEHHO-HAyYHBIM BOIIPOCaM, HUCIOJIL30BaTh PA3INYHBIC
WUCTOYHUKNA HWH(OpPMAIHMU JUIS TIOJTOTOBKHA COOCTBEHHBIX pabOT, KPUTHYECKH OTHOCHTHCS K
coobmenussMm CMU, coneprkammm Hay9IHYIO HHPOPMAITUIO;
- ¢hOpMHPOBAHHOCTH YMEHU TIOHUMATh 3HAYUMOCTh €CTECTBCHHO-HAYYHOTO 3HAHHUS
JUTSL KQKJIOTO YeJIOBEKa HEe3aBUCHMO OT €ro NpoeCcCHOHAIbHOM JesTeIbHOCTH,
pa3iuyath (akThl U OLIEHKH, CPABHUBATh OLEHOYHBIC BBIBOJBI, BUJETh UX CBSI3b C KPUTEPUSIMU
OILICHOK U CBSI3b KPUTEPHEB C OMPEACICHHON CUCTEMON [IEHHOCTEH.

B xome wu3yueHHs JOUCHMIUIMHBI OOydaromiuecs JOJKHBL  00J1a/1aTh o0ImuMu
KOMIIETEHIUSAMU:

OK 1. [loHumaTh CymIHOCTh M COIMAJIBHYIO 3HAUMMOCTh CBOEW Oynyuied mpodeccud,
IIPOSIBIIATH K HEH YCTOMYUBBINA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AEATEIbHOCTb, UCXOMAS M3 LEIH U CIOCOOOB ee
JOCTHKEHUS, OTIPE/IETICHHBIX PYKOBOIUTEIIEM.

OK 3. AnamuzupoBaTh pabO4yl0 CHUTYyaIMIO, OCYIIECTBIATH TEKYIIMH W HWTOTOBBIN
KOHTPOJIb, OIIEHKY M KOPPEKLHUI0 COOCTBEHHOW MAEATeNbHOCTH, HECTH OTBETCTBEHHOCTh 3a
pe3yabTaThl CBOEH pabOTHI.

OK 4. OcymectBiasaTh MNouck HHPopManuu, HeoOXxoaumoil st 3ddexkTuBHOrO
BBINTOJIHEHHS TPO(ECCHOHATTBHBIX 3a]1a4.

OK 5. MHcnonp3oBarh  MHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTMH B
PO eCCHOHAIBHON JESTEIHHOCTH.

OK 6. Paboratb B komaHze, 3(p(GeKTUBHO OO0LIAThCcs C KOJIJIETaMH, PYKOBOJICTBOM,
KIIMCHTaMH.

Conepxanue nporpamMmbl «EcrecTBO3HaHUE)» HANpaBiIeHO Ha JOCTHXKEHHUE CIEIYIOIINX

meJiei:

-OCBOEHHUE 3HAaHUN O COBPEMEHHOM €CTECTBEHHOHAYUYHOM KapTHHE MUpA .

- METOJ]aX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C Hauboyiee BAXHBIMU HIIEIMU M JOCTHKCHHUSIMH
€CTECTBO3HAHMS, OKA3aBIIMMHU OMNPEEIAIONIEe BIUSHUE HA PAa3BUTHE TEXHUKU M TEXHOJIOTHI;
OBJIaJICHUE YMEHUSMU MPUMEHSATh TOTyYCHHBIE 3HAHUS JJIs1 OOBSCHEHHUS.

- SBJEHMHM OKpYKaloIEro MHpa, BOCIHPHUATHS HH(GOPMALUU €CTECTBEHHO-HAyYHOTO U
HpO(l)eCCI/IOHaJ'IBHO 3HAYNUMOT O CO)Iep)KaHI/ISI; paSBI/ITI/Ie I/IHTeJIJIeKTyaJIBHBIX, TBOpquKHX
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CITOCOOHOCTEN W KPUTHYECKOTO MBIIUICHUS B XOJ€ MPOBEICHUS MPOCTEHIINX HCCICIOBAHUM,
aHaM3a SBIICHWUH, BOCHPHSATHS W HWHTEPIPETAUUd E€CTECTBEHHOHAYYHOH WH(OpMAIUY;
BOCTIMTaHHUE YOEKICHHOCTH B BOSMOXXHOCTH TIO3HAHUS 3aKOHHOU TPUPO/IHI

- HCMOJIb30BaHUs JTOCTUKEHUN €CTECTBEHHBIX HAYK JJIsi pa3BUTHUS LIUBWIA3AIUU U TTOBBIIICHUS
KaueCcTBa KU3HM, MPUMEHEHHUE €CTECTBCHHO-HAYYHBIX 3HAHUH B MPodecCHOHAIBHON

- IeATENIbHOCTH M ITOBCEIHEBHOM JKM3HU I oOecredyeHnss 0€30IaCHOCTH KU3HENEATEIbHOCTH,
rpaMOTHOI'O HCIOJIb30BAHUSI COBPEMEHHBIX TEXHOJIOTHMH; OXpaHbl 370POBbS, OKPYKAIOIIEH
Cpelbl.

1.4. Kosim4yecTBO YacoB Ha OCBOEHHE PadoUeii MPOrpaMMbl y4eOHOH THCIHILINHBI.
MaxkcumanbHas Harpy3ka odydatomierocs - 135 gacos,

B TOM YHCIIE:

o0s3aTenpHast ayTuTOpHas Harpy3ka ooygaromierocs - 90 gacos,

caMOCTOsATeNIbHAs paboTa oOyJaromerocs - 45 4acos.

OBIIAS XAPAKTEPUCTHKA YYEBHOM JUCHUIIIAHBI

EctecTBo3HaHMe — HayKa O SIBJICHMSIX M 3aKoHax Mpupoabl. COBpEeMEHHOE e€CTeCTBO3HAHUE
BKIIIOYa€T MHOXKECTBO €CTECTBEHHO-HAYYHBIX OTpaciieii, M3 KOTOPBIX HamOojee BaKHBIMHU
ABIAIOTC Gu3MKa, XUMUA M Ouonorusi. OHO OXBaThIBa€T IIMPOKHM CHEKTP BOMPOCOB O
pa3HooOpa3HBIX CBOMCTBAX OOBEKTOB MPHPOJBI, KOTOPHIE MOXHO PAacCMAaTPHBATh KaK €IMHOE
nenoe. EcrecTBeHHO-HayuHbIe 3HAHUS, OCHOBAaHHBIE HAa HUX TEXHOJOTHUU (DOPMHPYIOT HOBBII
o0pa3 ku3HU. BpICOKOOOpa3oBaHHBIM YEJTOBEK HE MOXET JUCTAHIMPOBATHCS  OT
(dbyHIaMEHTAlIbHBIX 3HAHUK 00 OKpYXKalolleM MHUpE, HE PUCKYS OKa3aThCsl OCCIOMOIIHBIM B
npodecCHOHATBPHON  JedaTenbHOCTH. JIFoO0oe TepCrleKTHBHOE HAalpaBlieHHE JeATeIbHOCTH
YeloBeKa TMPsSMO WM KOCBEHHO CBSI3aHO C HOBOM MarepHalbHOM 0a30if W HOBBIMHU
TEXHOJIOTUSIMH, ¥ 3HAHUE X €CTECTBEHHO-HAYYHOW CYIIHOCTH — 3aKOH yCIIeXa.
EctecTBOo3HaHMe — HeOThbeMIIeMasi COCTAaBJSIONIAsl KYJIbTYPBI: OINpEAeNsis MHUPOBO33pEHUE
YeloBeKa, OHO TMPOHUKAaeT W B TYMaHHUTapHyI cdepy, U B OOLIECTBEHHYIO KHU3Hb.
PannoHaneHbIil €CTECTBEHHO-HAYYHBIH METOJ, COPMHUPOBABIINIICS B paMKax €CTECTBEHHBIX
HayK, oOpa3yeT eCTeCTBEHHO-HAyYHYI0 KapTUHY MHpa, HEKoe 00pa3Ho-(puiaocodckoe
0000111eH1e HayYHBIX 3HAHUH.

EcrecTBO3HAaHME Kak HayKa O SBICHHSIX W 3aKOHAX MPHUPOJBI BKIIOYACT OJHY M3 BAXHEUIIHX
OTpaciel — XUMHUIO.

XuMHs — HayKa O BEUIECTBaX, UX COCTaBe, CTPOCHHH, CBOMCTBAX, MPOILECCAX Mpe- BpaIleHUs,
MCIOJIb30BAaHNU 3aKOHOB XMMHU B TPAKTUYECKOW ACSITENBHOCTU JIOJIEH, B CO3JAHUM HOBBIX
MaTepHaJoB.

Bbuonoruss — cocraBHas yacThb €CTECTBO3HAHMA. DTO HayKa O KUBOM mpupone. OHa M3ydaeT
pPaCTUTENBbHBINA, JKUBOTHBI MHpP M  YEJIOBEKAa, HMCIONB3Yys KaK COOCTBEHHBIE METOMIBI, TaK H
METOJBl JAPYTUX HayK, B YacTHOCTH (U3HUKH, XUMHUA ¢ MaATEeMAaTHKU: HaOIIOIeHus,
OKCTIEPUMEHTBI, UCCIIEIOBAHHS C TIOMOIIBIO0 CBETOBOTO M 3JICKTPOHHOTO MUKPOCKOIA, 00paboTKy
CTAaTHUCTUYECKUX JAHHBIX METOJIaMU MaTeMaTUYECKON CTAaTUCTHKHU M Jp. buomorus BbIABIsSET
3aKOHOMEPHOCTH, TIPUCYIIHE )KU3HU BO BCEX €€ MPOSBICHHSIX, B TOM YHCJIE OOMEH BEIIECTB,
POCT, pa3MHOKEHUE, HACJIECTBEHHOCTh, U3MEHYMBOCTb, IBOJIIOLUIO U JP.

[Tpn m3ydeHun y4eOHOTO MaTepHaia M0 XMMHHA W OHMOJIOTHH I[eIeco00pa3HO aKIEHTHPOBATh
BHUMaHUE OOYYalOIIUXCS HA KU3HEHHO BAXXHBIX O0BEKTaX MPUPOJIBI U OpraHU3MeE YelIOBEeKa.
Oto tuapocdepa, armochepa u Omocdepa, KOTOpbIE pacCMATPUBAIOTCA C TOYKH 3PEHUS
XUMHYECKHX COCTAaBOB M CBOMCTB, WX 3HAYCHUSA I KU3HEACSITETbHOCTU JIOACH, 3TO
coJiepKaHne, OCBEIIAIOIIee POJIh BAKHEWIINX XUMHUECKUX DJIEMEHTOB B OpPraHM3MEUYeIOBeKa,



BOTIPOCHI OXPaHbl 3I0POBBS, TPOPUIAKTUKN 3a00JEBAaHUI M BPETHBIX MPUBBIYEK, MMOCICICTBUI
M3MEHEHUS CpeJlbl 0OMTaHUs YeTOBEeKa JJIsl YeJIOBEUECKOM [IUBUIIU3AIINH.

3aMeTHOE MECTO B COACPKAHUU YIeOHOM MUCIUIUIMHBI 3aHUMAET Y9eOHBIN MaTepua, He TOJIbKO
dbopMupyIOLINIl €CTECTBEHHO-HAYUYHYI0 KapTUHY MHUpPA y CTYIACHTOB, HO M DPACKPBIBAIOLIMIA
MPAKTUYECKOE 3HAYCHHE €CTECTBEHHO-HAYYHBIX 3HAHUU BO BCEX c(epax KU3HU COBPEMEHHOTO
oOmiecTBa, B TOM YMCIIE€ B TyMaHUTapHOU cdepe.

B nmenom yuebnas nucummuinHa —«EcrecTBo3HaHue», B COJEpkKAHUM KOTOPOW BEAYLIUM
KOMIIOHEHTOM SIBJIIIOTCSI HAy4yHbl€ 3HAHHUS U HAy4YHbIE METOJAbl IIO3HAHHUA, II03BOJISET
c(hopMHUPOBATH Y 00yUAIOIIUXCS [IETIOCTHYI0 €CTECTBEHHO-HAYYHYIO KApTUHY MUPA, IPOOYIUTh
Yy HUX 3MOLMOHAJIbHO-IIEHHOCTHOE OTHOILIEHUE K U3y4aeMOMY MaTepuaity, TOTOBHOCTh K BEIOOpPY
JICHCTBUM ONPENEICHHOM HAIIPaBICHHOCTH, YMEHUE  KPUTUYECKU OLICHMBATb CBOM M YyXKHUE
JICUCTBUS W TOCTYIIKH. N3yuenne 00meoOpa3oBaTeIbHOM  YUCOHOW — JTUCHIUTLIMHBI
«EcTrecTBO3HAHUE) 3aBEpIIIACTCS MOJIBEICHUEM UTOTOB B (hopme nuddhepeHIIpPOBAaHHOTO 3a4eTa.

TeMbl DCd)GDaTOB ( I[OKJ'I&I[OB), HNHINBUAYAJIBbHBIX TTPOCKTOB.

Marepusi, Gopmbl €€ ABUKEHUS U CYILIECTBOBAHUSI.

IIepBb1it pycckuit akageMuk M.B. JIoMoHOCOB.

HckyceTBo 1 npoliece no3HaHusl.

Hayuno-texHuueckuii mporpecc 1 mpoOaeMbl SKOJIOTHH.

buorexnonorus u reHHas UH>XeHepHst — TexHoJiornn X XI Beka.

OxpaHa okpyxarouieit cpesibl 0T XUMUYECKOTIO 3arpsi3HEHMUS.

PactBopsI BOKpYT Hac.

YcrpaneHue KECTKOCTH BOAbI HA MPOMBILIJIEHHBIX MTPEANPUATHSIIX.

Hctopust BOBHUKHOBEHUS U Pa3BUTHSI OPTraHUYECKONM XUMHUH.

VYTrieBoabl M UX poJib B JKUBOM IPUPOJIE.

Kuppbl Kak IPOAYKT MUTAHUS U XUMHUYECKOE ChIPHE.

CpencTtBa TUTHEHBI HA OCHOBE KUCIIOPOJICOAEPKAIUX OPraHUYECKUX COCAMHEHUM.
CuHTeTHYECKHE MOIOIINE CPEACTBA: JOCTOMHCTBA U HEJIOCTATKHU.

Hedpunut Oenka B MUIIEBBIX MPOAYKTaX MU €ro MPeofOoJeHHE B paMKaxX TI0OaTbHOM

VVVYYYVYVYVVVVYVYYYY

IIPOJIOBOJILCTBEHHOM IIPOIPAMMBI.
B.1 Bepnajckuii u ero yaenue o OMOChIpheE.
Hcropus u pa3BUTHE 3HAHHUN O KIIETKE.

YV V V

Oxpykaromasi 4enoBeka cpefa W e€ KOMIIOHEHTHI: pa3luYHble B3MIAABI Ha OJHY
npobsiemy.

[Tomynsus kak 3KoJoruyeckas eIuHUIA .

CoBpeMeHHbIe B3IJIs/1bl Ha OMOJIOTHYECKYIO 3BOJIIOLIUIO.

CoBpeMeHHbIE B3IJIs/1bl HAa IPOUCXOXK/IEHUE YEJIOBEKA: CTOJIKHOBEHUE MHEHHH.
CoBpeMeHHbIE METO/Ibl MCCIIeIOBAaHUS KIETKH.

YV VV VYV

Cpenbl 00uTaHMsI OPraHU3MOB: IPUYUHA pa3HOOOpa3uUsl.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI
2.1. O0beM yueOHOI JMCHMIJIMHBI M BUABI Y4eOHO# padoThI

Bup yueOHoii padoThl Oobvem uacos
MakcumajibHas yyeOHast HAarpy3Ka (Bcero) 135
Oo6s13aTesibHAsI ayJUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 90
B TOM YHUCJIE:
nabopaTtopHbIe pabOTHI 10
MPAKTUYECKHE PaOOTHI
MPaKTUYECKHUE 3aHATHS 10
KOHTPOJIbHBIE PAOOTHI 8
CamocrosiTesibHast paboTa o0yuaromerocs : 45

Cocmasnenue ypasHenuu

Pewenue 3aoau

Cocmasnenue npezenmayuil

Tloocomoska ycmHwvix 00K1A008, COOOWEHUT

IIpomedxcymounas ammecmayus 8 popme ougghepenyuposannozo 3auéma




2.2. TemaTnyeckuii IJIaH U co/lep:KaHMe Y4eOHOM AU CHMIIIMHBI

HaumenoBanue Conep:kanue yuyeOHOro MarepuaJa, JadoparopHbie padoThl M NMpaKkTH4Yeckue 3aHATHS, | O0beM | YpoBeHb
pa3/1eJioB U TeM CaMOCTOsSITE/IbHAsI pa60oTa 00y4aIIUXCS YacoB | OCBOEHHS
1 2 3 5
Xumus o4
Pa3znen 1. O0mas u HeopraHuveckasi XUuMHUA 32
Tema OcHoBnble | Conep:kanne y4eO0HOro MarepuaJia 2 2
NOHATHA M 3aKkoHbl | 1. | [Ipenmer xumun. BemectBo. ATom. Mosekyna. XMMHUYECKUH AIEMEHT B (POPMBI €T0 1
XUMHHU cymectBoBaHusl. [IpocThie U Cl0XKHbBIE BEIIECTBA.

Ilpakmuueckan paboma «Coctapnenue GopMys BEIIECTB U YPABHEHUHN peaKIHii». 1
Tema Coaep:xanue yueOHOro MaTepuaJia 2 2
Hepuonmieckuii 2 | Orkpeitue Ileproguyeckoro 3akona. Ilepruognueckas CUCTEMa XHUMHYECKHX DJIEMEHTOB 1
3aKOH, . . Menneneesa. 3Hauenne Ilepuomuueckoro 3akoHa M IlepHMOIMYECKOM CHCTEMBI
nepuoanecKast XxuMudeckux onementoB JI. V. MengeneeBa 1 pa3BUTHA HAyKd U IIOHMMAHHS
cucrema XUM. XUMHYECKOU KAPTUHBI MHUPA.
JIEMEHTOB AW pakmuneckan paboma «Cocrasienne d1eKTPOHHBIX GOPMYI H CXEM HIEMEHTOBY. 1
Menzeneesa CamocTtosiTeibHAsE padoTa: COCTaBIEHUE BJIEKTPOHHBIX (POPMYJI 3JIEMEHTOB, COCTABIICHUE Y

peakiuii, [loAroToBKa YCTHBIX BBICTYIUICHMH IO 3aJaHHBIM TeMaMm, 3cce, TOKIaIoB, P

WHMBUIYAILHOTO TPOCKTA C MCIOJIh30BaHUEM HH()OPMAIIMOHHBIX TEXHOJIOTHI
Tema . CTpoeHune BenecTsa 2
Tema Bona. 4 1
PactBOpBI Buner pactBopos. PactBopumocTs BeriectBa. MaccoBas 0715t BEIIecTBa. 2.

DJIEKTPOTUTHI U HEANIEKTPOIUTHI. DIICKTPOIUTHUECKAs UCCOIHAITIS 1

[TpakTrueckas paboTa: penieHre HOHHO-OOMEHHBIX ypaBHEHIl. 1
Tema .Xumnueckne | Conep:kanue yueOHOro MaTepuasia 6 2
peakunum. 1. |Ilonarue o XxuMuyeckol peakuuu. THUIBI XUMHUECKUX peakuui. CKOpOCTb peaKIHHU 2

(bakTOpbI, OT KOTOPHIX OHA 3aBUCHT.

2 CKOpoCTh XMMHUYECKHUX PEaKIUil. 3aBUCUMOCTh OT pa3nuyHbIX (akTopoB.KoHTponbHas 2

pabota Ne 1
Tema Conep:xanue yueOHOro MaTepuaJia 6 2
Kaacenpukanus OKcHabI, KHCIOThI, OCHOBaHHA. XUMHYECKHE CBOMCTRBA. 2
HEOPraHM4YecKux Comu. Cpegnue, Kucible, OCHOBHbIE. XMMHUUYECKHE CBOMCTBA. 2
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COCIUHEHMN W WX
cBOMcTBA.

Comnu B cBeTe 311 JucCColanuu.

Tema 8. Merasuibl u | Cogepxanne yueOHOro MmarepuaJjia 6
HeMeTa LI, 1. ‘ Merasibl. O6mue pu3nuecKre U XUMUYECKUE CBOMCTBA METAIIJIOB 2
2. | Hemeramabl. OOmasi XapakTepHCTHKa TJABHBIX MOATPYII HEMETANIOB Ha MpUMEpe 2
rajoreHoB. BaHelmme COEIMHEHHS METANIOB W HEMETAUIOB B MPUPOAE U
XO3SIMCTBEHHOM AEATEIbHOCTH YEJIOBEKA.
Kontponbnas padora Ne 3. 2
CamocrosiTesibHAasi paldoTa: COCTaBJICHUE YPABHEHUU peakUuil, MOATBEPKIAIOIINX 4
HEOPTraHWYECKUX COCAMHECHHH, OMpPEACIICHUE TUIIOB XUMHUYECKUX PEAKIUN IO PA3IMUYHBIM T3]
MPUMEHEHUE PA3INYHBIX COSAMHEHU B TOBCEIHEBHOM U MPOo(ecCrOHAIbHOM 1eATeTbHOCTH
yenoBeka. [loAroToBka YCTHBIX BBICTYIUICHHH 1O 3aJaHHBIM TeMaM, 3CCe, JOKIAIOB, P
WHAMBUAYAIBHOTO MPOEKTA C UCIIOJIb30BaHHEM WH(GOPMAITMOHHBIX TEXHOJIOTHIM
Pazgen 2. Oprannyeckasi XumMus 18
Tema 2.1. OcnoBuble | ConepxaHue y4eOHOro MaTepuasa 2
NOHATHS 1. | MHoroobpasue oprannueckux coeauHenuii. [lonarue nzomepun. 2
OpraHuyvecKo
XHMHM ¥ Teopus
CTPOEHUA
OPraHMYecKux
CcOeIUHEeHUM
Tema 2.2. | Coaep:xanue y4eOHOro MaTepuaJia 4
YrieBonopo/s! 1. | Ankanbl. Ankenbl. AnkuHbl. CTpoenue .I'omonorudeckuit psii. XUMHYECKUE CBOMCTBRA. 2
Ilpakmuueckan paboma Ne 10«IIpuponHble HCTOYHUKHYTIJIEBOAOPOIOBY. 2
Tema 3.3. | Conep:kaHue y4eOHOro MaTepuasa 4
Kucopopno- 1. IIpencraBuTenu KUCIOPOIACOAEPKAIIMX OPraHUYECKUX COCIMHEHUN: METUJIOBBIA U 2
coacpikamme STUJIOBBINA CIIUPTHI, INIMIEPHH, YKCYCHAs KUCIIOTA.
OpraHuveckue Konrponbnas padora Ne 1. 2
BelllecTBa
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Tema 3.4. | Conep:kaHue y4eOHOr0 MaTepuajia 2
A3oTcoaep:kaniue 1. | AMuHBI, aMUHOKHCIOTHL, 6e1Kku. CTpoeHue u 6uonornueckas GyHKIUs OEIKOB. 2
OpraHMYecKue
COCJUHEHHUSI.
Ioammepnl
Tema 3.5. | Conep:xkanne y4eOHOr0 MaTepuajia 1
Ilnacrmaccnl u|l [TonsTne o macTMaccax M XUMHUYECKUX BOJIOKHax. HarypanbHble, CHHTETHYECKHE M 2
BOJIOKHA HCKYCCTBCHHBIC BOJIOKHA.
Camocmoamenvuvie pabomui. 110Ar0TOBKA YCTHBIX BBICTYIUIEHHI 10 33JaHHBIM TEMaM, 3CCe, 4
JOKJIJIOB, pedepaToB, WHAMBHIYAIBHOTO IPOEKTA C HCIOJBb30BaHHEM HWH(OPMAIIMOHHBIX
TEXHOJIOTUI
Paznen 4. Xumusd M :KM3Hb. 4
Tema 4. 1 Xumus u | Cogep:kanue yueOHOro MaTepuajia 2
opranusm 4yejaoseka | 1. | Xumuyeckue 371€MEHTbl B OpraHu3Me denoBeka. OpraHMyeckue M HEOpPraHWYecKue 2
BenlecTBa. OCHOBHBIE KU3HEHHO HEOOXOJUMBIE COEAMHEHHUS: OENIKH, YIJIEBOAbI, KUPBI,
BUTAMMHBI. YTJIEBOJIbI — IJIABHBIM MCTOYHUK 3HEPruM opraHusma. Poiib XHUpOB B
opraHusMe. XOJIECTEPUH U €ro pojib B 3JJ0pOBbE YeoBeKa. MuHEpaabHbIE BEIECTBA B
MPOJYKTaX MUTAaHUA, UIIEBbIe 100aBku. COalaHCUPOBAHHOE MMUTAHUE.
Camocmoamenvnasa paboma .J10AroTOBKa YCTHBIX BBICTYIUIEHUH IO 3a/JaHHBIM T€MaM, 3CCe, 4
JIOKJIaI0B, pedepaToB, HWHAMBHUIYAIbHOTO MPOEKTa C HCIOJIb30BAHHEM HH(POPMALMOHHBIX
TEXHOJIOTHI
KontponbHas pabora Ne 3 mo pazneny «XuMus». 2
Buosnorus 36
Paznen 2. buonorus | Cogep:kanue y4eGHOro MaTepuaJia 1
— COBOKYNHOCTBH | 1. | XKuBas mpupoma Kak OOBEKT H3Y4YeHHs] OHOJOTHH. MeETOAbl HCCIEeNOBAaHUS IKUBOU 1
HayK o KUBOM npuposbl B 6uonoruu. Onpenenenne *XuU3HU (C MPUBJICYEHUEM MaTepuaia U3 pas3ziesioB
nmpupoue. Metoasl (1)1/13141(1/1 u XI/IMI/II/I). YpOBHH OpraHu3alyu KU3HH.
HAYYHOI'0 MO3HAHMSA
B 0MO0JIOTUH
Tema 2.1. Knerka. Copaepxxanue yqyeOHOIo MaTepuasa
1. | Crpoenue kiaeTrku. OCHOBHBIE TIOJOXKEHHUS KIETOUHOU Teopuu. Kierka —CTpyKTypHO- 1

¢dyHKIMOHaIbHAs (dJIEMEHTapHas) €IuWHUIA XU3HU. [IpoKapHOTBl M SyKapuoThl —
HU3IIME U BBICIIME KIJIETOUHblE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTHI
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KJIETKH 3ykapuoT. Kiierounoe snpo. @yHKuus sjapa: XpaHEHUE, BOCIHPOU3BEIACHUE U
nepegavya HacleJCTBEHHOW MH(OPMAIUH, PETYISALNS XUMAYSCKOW aKTUBHOCTH KIIETKH.
Ctpykrypa v QyHKIUU XPOMOCOM. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.

3. | Bbuonornyeckoe 3HaYeHHe XHUMHYECKHX 3JJ1eMEHTOB. HeopraHudeckue BeEIICCTBAB
cocTaBe KJIETKM. Poilb BOABI Kak pacTBOPUTENs U OCHOBHOIO KOMIIOHEHTa
BHYTpPEHHEHCpEIbl OpPraHU3MOB. YTJIEBOJAb H JuNuAbl B KieTke. CTpykTrypa u
ouonornueckne  QyHkuuu  OenkoB.CTpoeHHE  HYKJICOTHIOB M CTPYKTypa
noymnaykieoTuanbix neneit JIHK u PHK, ATO.

4. | Bupycbl u Oaxktepuodaru. HekneTrouHoe cTpoeHue, >KM3HCHHBIH IUKI M €r0
3aBUCHUMOCTHOT KJICTOYHBIX (OpM JKU3HH. Bupychl — B030yauTenu HH(DEKIIMOHHBIX
3a0oneBaHui; MOHATHE 00 OHKOBUpYcax. Bupyc mmmynoxaedunmra uenoeka (BUY).
[Tpodunaktuka BUY-undexumu.

Hpakmuqecmm pa60ma «GHayeHne XUMHYECCKUX COCI[I/IHeHI/Iﬁ JJI1 )KUBBIX OPIraHU3MOB

«Habnmronenne KJIETOK pacTeHUl W JKMBOTHBIX IO MMKPOCKOIIOM Ha TOTOBBIX
MUKpoIpenaparax 1 ux onucanue. CpaBHeHUE CTPOCHHUS KJIETOK PaCTEHUM U AKUBOTHBIX)

Camocmoamenvnaa padoma: I'ennas unxeHepus. IloAroroBka yCTHBIX BBICTYIICHMH I10
3aJJaHHBIM T€MaM, 3cce, JOKIIaN0B, pedeparoB, MHANBUIYAIBHOTO MPOEKTA ¢ UCIOJIb30BaHUEM
MH(OPMAaLMOHHBIX TEXHOJIOTUU

Tema 2.
Opranusm.

Tema.2.3
TeHEeTHKH
CeJIEKIUM.
TeHEeTHKH.

OcCHOBBI
"
3amauu

Coaep:xanue yueOHOIro MaTepHuaJia

1. | Opranu3sm — eauHoe mnejaoe. MuorooOpasue opraHu3mMoB .OOMEH BEIIECTBOM |
DHEpPrueil ¢ OKpyXaroliel cpeloil Kak HeOOXOJMMOE YCIOBHE CYIIECTBOBAHHS KHUBBIX
cucrteM. CrocoOHOCTh K CaMOBOCIPOM3BEICHUIO — OJIHA U3 OCHOBHBIX OCOOCHHOCTEMH
JKUBBIX OPTaHH3MOB.

N

2. | JeneHue KJETKH — OCHOBAa POCTa, Pa3BUTHUS U pa3MHOXKEHHUs opraHu3moB.becrnonoe
pasmHoxeHue. IlomoBoi mpouecc u monoBoe pazMXHoxeHHe. OII0JOTBOPEHHE,ETO
O6uonornyeckoe 3HaueHue. [loHsaTHE 00 MHIMBHUIYaIHLHOM (OHTOTEHE3), SMOPHOHAIBHOM
(aMOpuorenes) u nocTaMOprUOHAIbHOMPA3BUTUH. NHIMBUyanbHOE pa3BUTHE YEIOBEKA U
€ro BO3MOJKHbIE HApYLICHMUSI.

O0mme mnpeacTaBJeHUs O HACJIEACTBEHHOCTM W M3MEHYMBOCTH. ['‘eHeTmyeckas
TEPMUHOJIOTUSI W CUMBOJMKA. 3aKOHOMEPHOCTHM HacieaoBaHus. HacnenoBanue
npu3HaKkoB yuenoBeka. [lomoBble xpomocombl. CHEIUIEHHOE C IOJIOM HacielOBaHHUE.
HacnencrBennbsie 00je3HM 4enoBeKa, WX MPUYMHBI U TpodunakTuka. CoOBpeMEHHbBIE
MIPE/ICTABJICHHS O TEHE ¥ TEHOME.
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4, | I'eHeTHYeCKHe  3aKOHOMEPHOCTH H3MEHYHBOCTH. Knaccudukanus bopm 2
M3MEHYMBOCTU. BiusiHue MyTareHoB Ha Opranusm uenoBeka. [Ipeamer, 3a1auu 1 METO/IbI
cenekuuu. ['eHeTHUecKne 3aKOHOMEPHOCTH CENIEKIIHU.
VYuenne H. M. BaBunoBa 0 meHTpax MHOrooOpasusi M IMPOUCXOXKICHUS KYJIbTYPHBIX 2
pacreHuil. buorexHosorus, ee JOCTUKEHUs, HEPCIEKTUBBI PA3BUTHSI.
Ilpakmuueckaa paboma «PeuieHne >3JeMEHTAPHBIX TCHETUYECKUX 3a7au». 2
Camocmoamenvnan paboma: PacteHus U )KUBOTHbBIE, JEMOHCTPUPYIOIINE HACIEICTBEHHOCTD. 4
[ToaroroBka yCTHBIX BBICTYIJIEHMH IO 3aJaHHBIM TeMaM, 3cce, JOKIaJI0B, pedepaTos,
VHAMBUAYAJILHOTO IPOEKTA C UCII0JIb30BAaHUEM MH(OPMALMOHHBIX TEXHOJIOTUU
Tema 2.4. | Conep:xkanue y4eOHOr0 MaTepuaJia 10
IIpoucxoxnenne u | 1l. | DBOMIONMOHHAS TeOpHsl U €€ POJib B (OPMHPOBAHWU COBPEMEHHON €CTECTBEHHO- 1
pa3BUTHe KU3HH Ha HAyYHOU KapTUHBI MUpA.
3emure. 2. | Bua, ero kpurepuu. Ilomymsmus kak CTpyKTypHas eAWHHMIIA BHJIA H 1
IBOJIOIHOHHOE sBosonuu. Cunrernyeckas teopus sposonuu (CTO). [IBuxyiue cuibl 3BOJIOLUU B
yueHHe. cootBercTBUU ¢ CTD. Pesynbratel sBomonuu. CoxpaHeHHe MHOT0OOpa3usl BUAOB Kak
ITpoucxoxnenue OCHOBa  yCTOWYMBOro  pa3Butus Ouocdepsl. [IpuumHBl  BBIMUPAHUS  BHJIOB.
yeJioBeKa. buonoruueckuii mporpecc 1 OMOJIOTHYECKUI perpecc.
3. | I'mnore3bl NMPOMCXOKAEHHUS KM3HHM. YCJOXHEHHE >KMBBIX OPraHM3MOB Ha 3emiie B 2
ITPOLIECCE IBOIIOIUHU. AHTPOIIOTE€HE3 U €r0 3aKOHOMEPHOCTH.
4. | loka3aTteqbcTBa  POACTBAa  YeJOBEKA €  MJIEKONMUTAINUMHU  KUBOTHBIMH. 4
OKkonoruyeckre (PakTopbl AHTPONOreHe3a: YCIOKHEHHE IOMYISALUOHHON CTPYKTYpHI
BUJIa, U3TOTOBJIEHUE OPYIUH TpyAa, MEPEXo] OT PACTUTEIBHOTO K CMEIIAaHHOMY THUITY
NUTAHUS, HCIOIb30BAHUE OTHS. [losiBNeHHE MBICIUTENBHOW JI€ATENBHOCTH U
YIeHOpa3eapHON peun. IIponcx ok 1eHne 4enoBedecKux pac.
Ilpakmuueckas paboma «Onucanue ocobel Buaa mo MophoaoruueckoMy KpUTEpUIO». 1
Ilpakmuueckasa paboma «AHAIN3 U OIEHKA PA3IMYHBIX THIIOTE3 MPOUCXOXKICHUS >KU3HU. 1
AHaJM3 ¥ OlleHKa Pa3IMYHBIX TUIIOTE3 MPOUCXOKICHHS YETOBEKa»
CamocrosiTeibHasi padora: [loaroToBka yCTHBIX BBICTYIUIGHHH 110 3a/laHHBIM TE€MaM, 3CCE, 4
JOKJIa0B, pedepaToB, WHIUBUAYAIbHOIO IPOEKTa C HCIOJIb30BAaHUEM HH(POPMAIIMOHHBIX
TEXHOJIOTHH
Tema 11.4 | Conep:xanue yueOHOTo MaTepHaJia 5
IKOCUCTEMBI 1. \l'[penmeT U 3aJa4YM IKOJOTMM: ydeHHe 00 OKOJOrhyecKmx (akTopax, YYCHHE O 1
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COOOIIIECTBAaX OPraHU3MOB, YueHHe 0 Onocdepe. Ikojgorndeckue GakTopbl, 0COOCHHOCTH
MX BO3JICHCTBHSL.

JKOJIOTHYeCKasi XapaKkTepucTuka Buaa. llenmu mnwuraHus, TPOoPHUUECKHE YPOBHH.
buoreonieno3 kak skocucrema. buochepa — rmobanpHas sxocucrema. Yuenne B. U.
Bepnanckoro o 6uocdepe. PonbxuBbix oprann3zmoB B onocdepe. bromacca.

Buosiornyeckuii Kpyropopor (Ha mnpuMepekpyroBopora yriepoaa). OcHOBHbBIE
HampaBJICHUs] BO3JICHCTBHs YelloBeKa Ha Ouocdepy. TpaHcopmamus ecTeCTBEHHBIX
sKoJIOTHYeCKUX cucteM. OCOOCHHOCTH arpodKOCUCTEM (arpOIIeHO30B).

4.

Tpaunchopmanus €CTEeCTBEHHBIX  JKOJOTHYeCKHUX CHUCTEM. OcobGenHocTH
arpo’KoCcUcTeM (arporieHo30B).

Ilpakmuueckan paboma «CoctapneHre cXeM Iepeiady BEIIeCTB U SHEPruu (1ienei muTanus).
CpaBHHUTENIbHAS XapAKTEPUCTUKA MPUPOJTHBIX SKOCUCTEM U arpOdKOCUCTEM CBOEH MECTHOCTH

Ilpakmuueckasn paboma Ne «PenieHrie SKOJTOTHUECKUX 3a7au».

Camocmoamenvnan padoma: 1101T0TOBKA YCTHBIX BBICTYIUICHUN IO 33JJaHHBIM T€MaM, 3CCe,
JOKJIaIoB, pedepaToB, WHIUBUIAYATHHOTO IPOCKTA C WCIOIH30BAaHUEM HH(POPMAITMOHHBIX
TEXHOJIOTHH

KonTpoubnas pabora Ne 3 no pazneny «buonorusy».

JAnddepeHnupoBaHHbIH 324eT M0 €CTECTBO3HAHUIO

Wrtoro makcumalibHON Harpy3Ku/ayTMTOPHBIX 4acoOB 135
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM NEATEJbHOCTH

CTYJIEHTOB

Conep:kanue o0yueHust

XapakTepucTHKa OCHOBHBIX BH/AOB /1eSITeIbHOCTH
CTY/IeHTOB
(Ha ypoBHe y4eOHBIX AelCTBHH)

XUMuUs
Beenenue PackpeiTre BKJIaJa XUMUYECKOW KapTHUHBI MHpaA B EAUHYIO
€CTECTBEHHO-HAYUYHYIO KApTUHY MUDA.
YMeHue fath ONpeaeNieHue U ONEepUpOBaTh CIEAYIOIIMMHU
XUMHYECKUMHU TTOHSITHSIMHU: «BJIEMEHTY, «aTomM»,
Baxueitmue XUMUYECKHUE | «MOJIEKYJa», «OTHOCHUTEIbHAs AaTOMHAas MOJIEKYJsipHas
TIOHSITHSL. Macca», «HUOH», «HU30TONBD», «XUMHUYECKas  CBA3bY,

QJICKTPOOTPULATCIIBHOCTD), «BaJICHTHOCTDb), «CTCIICHb

OKHUCJICHUA), «PacCTBOPLI», QIICKTPOJIUT,
QJICKTPOJIUTHYCCKAA Jucconuanusan, «OKHCIIUTCIIb u
BOCCTaHOBUTCIIbY, XHMHYCCKOC PaBHOBCCHC),

((y1"J'Iep0I[HLII71 CKCJICT», (((I)YHKI_II/IOHaHBHaSI rpyiima».

OCHOBHBIE 3aKOHBI XUMUH

@OopMyJIMPOBAaHNE 3aKOHOB COXPAHEHMS MacChl BEIECTB U
IIOCTOSIHCTBA COCTaBa BELIECTB. Y CTAHOBJICHUE NMPUYMHHO-
CJIEICTBEHHOM CBSI3M MEXY COJAEPKAHMEM 3THX 3aKOHOB U
HanmcanueM  QopMyn W ypaBHeHWi.  PackpsiTHe
(bu3MYECKOr0 CMbICIIa  CHUMBOJHUKHU [lepuonnueckoi
TabIuIBl  XUMHYECKHX djeMeHToB JI.JM.MenneneeBa wu
YCTaHOBJICHUE MPUYMHHO-CIEICTBEHHOW CBSI3M  MEXIY
CTPOCHMEM aToMa U 3aKOHOMEPHOCTSIMU H3MEHEHHMsS
CBOICTB 2JIEMEHTOB M OOpa30BaHHBIX WMH BEILECTB B
Iepuosax M rpynnax. XapakTepUCTHKA DIEMEHTOB MaJIbIX
IIEPUOJIOB IO MX IOJIOKEHUIO B MEPUOJUYECKON CHUCTEME
HA.N.Menneneena.

OcHOBHBIC TCOpUU XUMHU

Y cTaHOBJICHUE 3aBUCUMOCTH CBOMCTB XUMUYECKHUX BEILECTB
OT CTPOGHHMS aroMa o0Opa3yllMX WX XHMHUYECKHUX
JJIEMEHTOB. XapakTepucTuka BAKHEUIIINX TUIIOB
XUMUYECKUX  CBsA3ed.  DOpMyInupOBaHUE  OCHOBHBIX
IIOJIOXKEHUN TEOPHUH 3JI.AMCCOLMALMM M XapaKTEpUCTHKA B
CBETE€ JTOM TEOpPHUM CBOWCTB OCHOBHBIX  KJIACCOB
HEOPraHWYeCKUX  COCIUHEHHUH. DopMyIupOBaHUE
OCHOBHBIX IIOJIOKEHUN TEOPUH XUMHUYECKOIO CTPOCHHUS
OPraHUYECKUX COCIUHEHUN U XapaKTEpUCTUKA B CBETE HTOU
TEOPUM CBOMCTB BAKHEHIIMX IPEICTABUTEIIEH OCHOBHBIX
KJIACCOB OPraHUYECKUX  COCAMHEHUM.

Baxueiimnue BellecTBa
MaTepHaIbl

u

XapakTepucTHKa CTPOEHHS aTOMOB KPHUCTAJIOB M HA 3TOH
OCHOBE - OOmMX (U3NYECKHMX U XUMHUYECKHUX CBOMICTB
METAUIOB W HEMETALIOB. XapaKTEepPHCTHKAa COCTaBa,
CTPOEHHUsI, CBOWCTB, MOJYyYEHHUs U IPUMEHEHUE BAKHEHIIINX
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HEMETaJJIOB. XapaKTEePUCTHKA COCTaBa, CTPOCHUS U OOIINX

CBOWCTB BaXXHEUIIMX KiaccoB. OmnucaHme cocraBa U

CBOMCTB  BaKHEWINUX IIPEIACTABUTEIEH  OPraHUMYECKUX
COEIMHEHUI: METaHOJa W JTAHOJA, CIOXKHBIX 3(PUPOB.
Mbu1, KapOOHOBBIX KHCIOT,
JMCcaxapuoB,  IMOJHMCAaXapuJioB, aMHHOKHUCIOT, OEJIKOB,

HCKYCCTBCHHBIX W CHMHTCTHYCCKHUX ITOJIMMEPOB.

Kupos. MOHOCaXapuoB,

XUMHYECKUH SI3bIK U CUMBOJIMKA

Hcnonb3oBanne B  y4eOHOH ©  TIpodeccHOoHaTbHOM

JIEATETbHOCTH XUMHUYECKUX TEPMHUHOB U  CHMBOJIUKH.
Ha3piBanne W3y4eHHBIX BEIIECTB IO TPUBUAILHON WIH
MEXIYHAPOAHOW HOMEHKJIATYpPE U OTPAKEHHUE COCTaBa ITHX

COEIMHEHUH C TIOMOIIIbIO XUMUYeckux Gopmyi. OTpaxeHue

XMMUYECKUX  IPOLECCOB €  IMOMOUIbIO  ypaBHEHHI
XUMHUYECKUX PEAKIIUM.
XUMUYECKUE PEAKIIUU OObsicHeHne CYIIIHOCTH XUMHYECKUX IIPOLIECCOB.

Knaccupukanuss XUMHUYECKHX pPEaKIUHd 10 Pa3IndHBIM
IIPU3HAKAM.

XUMUYECKUN SKCIIEPUMEHT

BrinmonmHeHNEe  XMMHYECKOTO OKCIICPUMCHTAa B IIOJIHOM
COOTBCTCTBHMH C IIpaBUJIaMUM TCXHHKH 0€e30MacHOCTH.
Ha6n}oneHHe, (1)I/IKCI/IpOBaHI/IC U OIIMCAHUC PE3YJIbTATOB

IMPOBCACHHOI'O 3KCIICPUMCHTA.

Xummnaeckas nH(popMarus

IIpoBenenue CaMOCTOSITEJIBHOIO IOUCKAa XMMHYECKOU
MH(pOpMaLMU € HCIOJIb30BAaHUEM Pa3IMUHBIX HCTOYHHUKOB
(Hay4yHO- MOMYJSAPHBIX W3JaHul. PecypcoB HHTEpHETa):

HCIIOJIB30BaHHUC KOMITBIOTCPHBIX TEXHOIOTHI JJIL

00paboTKM M TepeAayd XMMUYECKOH uHpopManuu U eé
NpPEJCTaBICHUS B Pa3IUYHBIX (hopMmax.

[TpoduibHoe u
npodeccuoHaIbHO 3HAYMMOe
CofIepKaHHe.

OObsicHeHHe XuUMUYecKuX sBieHuil. [Ipoucxopsmux B
npupoje, ObITY M Ha MPOU3BOJCTBE, COONIOJICHUE TMPaBUII
HKOJIOTUYECKA TPAMOTHOTO
cpene.
OKpY’KaIOIIeH cpeabpl Ha OpPraHu3M 4YeNOBEeKa W JIPyrue
JKUBBIC OpPTaHW3MBI.

MOBEJCHUSA B OKpY)Karouien

OHCHKa BJIUAHUA  XUMHWYCCKOTO  3arpsA3HCHHA

CoOmronenue mpaBuil 0€30MacHOCTH
oOpallleHus ¢ TOPIOYUMHU U TOKCUYHBIMH BEIIECTBAMH.

BHOJIOI'UA

buonorus- cOBOKYIHOCTh HayK O
PUPOJIE.
HAy4YHOT'O TTO3HAHMS OUOJIOTHH.

JKUBOU MeTtonanl

3HAKOMCTBO ¢ 00bEKTaMU HU3YUCHUA ouonoruu. BeisiBiaeHue

ponu  Ouwosorun B (OPMHpPOBAHMM  COBPEMEHHOM

€CTECTBEHHO- HAay4YHOM  KapTUHBI MUpPa U IPaKTHYECKOU

NEeATeILHOCTH JIFOICH.

Knerka

3HAKOMCTBO C KJICTOYHOMU TCOpHCfI CTPOCHUA OPraHU3MOB.
HOJ'Iy‘-ICHI/IC NpeaACTaBJICHUA O PpPOJIn OpraHuv4CCKUX U
HCOPTaHUYCCKUX BCHICCTB B KJICTKEe. 3HAHHE CTPOCHUA
KJIICTOK IO PpEe3yJibTaTaM pa6OTLI CO CBCTOBBIM

MHKPOCKOIIOM. Vmenue CpaBHUBATL CTPOCHUC KJICTOK
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pPacTeHUH U KUBOTHBIX.

Opranuszm

3HaHHE OCHOBHBIX CHOCOOOB Pa3MHOXKEHHUS OPTaHH3MOB.
3HaHUE TPUYMH, BBI3BIBAIOIIMX HAPYIICHUS B Pa3BUTHUU
OpraHU3MOB. ~ YMEHHE  TIOJIb30BaThCi  T'€HETUYECKOM
TEPMHUHOJIOTUE W CHUMBOJIMKOW, pemaTrh MIpocTeinme
reHeTUYEeCKUEe  3ajauu. 3HaHHe  OCOOEHHOCTEM
HACJIEICTBEHHOW UM HEHACJIEJICTBEHHOW M3MEHYUBOCTU U UX
OMOJIOrMYECKOM POJIM B IBOJIIOLIUU KHUBOTO.

Bun

YMmenue AQHAIN3UPOBaTh U OLICHUBATH pa3ianyHbIe
TUIIOTE3bl TPOMCXOXKJIEHUS KU3HU Ha 3emie. YMeHue
OPOBOJIUTH  ONHCAaHME Oco0e  OJHOro  BHIA IO
MOpP(}OIOrHYEeCKOMY  KpUTEpHIO. YMEHHE JO0Ka3bIBaTh
POJICTBO 4YeJIOBEKa M MJIEKONMMUTAIOMIUX, OOUIHOCTh H
PABEHCTBO YEJIOBEUECKHUX pac.

DKOCUCTEMBI

3HaHHE OCHOBHBIX 3KOJOTHYECKHX (DAKTOPOB U WX BIIHSIHHS
HA OpraHu3Mbl. 3HAHWE OTJIWYHUTEIBHBIX TIPU3HAKOB
HCKYCCTBEHHBIX COOOIIECTB arposkocucreM. [lomyuenue
NpeCTaBICHUS 0 CXeMe OHKOCHCTEME Ha MpuMepe
ouocdepe . oOydeHrne COOJIFOICHUIO TIPABHII MTOBEJICHUS B
npupojie, OEpeKHOMY  OTHONICHHIO K OHOJOTHYECKUM
00bekTaM ( PaCTEHHSAM M KMBOTHBIM M MX COOOIIECTBaM) U
UX OXpaHe.
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3.YCJIOBUSA PEAJIM3AIIMY YYEFHOM JUCHUTIIMHBI
B mpouecce ocBoeHus mnporpaMMmbl y4eOHON JUCHUIUIMHBI CTYAEHTHI JOJKHBI HMETh
BO3MOXHOCTbH JIOCTYIIA K AJIEKTPOHHBIM Y4€OHBIM MaTepraiaM Mo €CTECTBO3HAHUIO, BKIIIOYAs XUMHUIO,
OHMOJIOTHIO, HMEIoIUMCS B CBOOOJHOM JocTyne B ceTu VHTepHET (SJIEKTPOHHBIM KHUTAM,
IPaKTUKyMaM, TecTaM, MaTepuanam EI'D u np.).
Peanuzanus yueOHoit aucuuruinasl «EctecTBo3HaHMe» TpeOyeT Hanuuusi ydyeOHOro kaOuHeTa
«Xumusy, «buonorus» u 1a6opaTopuH.
3.1. ObopynoBanue yueoHOro kaduHera « Xumus», «buosorus»:
pabouee MecTO IIpenogaBaTes;—
- CToI;
- paboune MecTa yJaluxcs;
- CTYJL.—
Konnexuuu:
TOpPHBIE OPO/Ibl U MUHEPAJIBL;
pa3laToO4HbId MaTepua,
— BOJIOKHA;
— He(dTh;
—Kayqyk ,
CTEKJIO U U3/ENUs U3 CTEKIa;
— IJIaCTMAacChl;
— OCHOBHBIE BU/Ibl IPOMBILIIIEHHOT'O CBIPBS.
CreHasl:
— OO6mue popMyIbl OPraHUYECKHX BEUIECTB;
— llepuonnueckas cucrema J[.1. Menneneera
—IInakarsl: PacTBOpMMOCTH KHUCIIOT, OCHOBAHH, COJICH.
KowmmiekT Tabmur : «MeTtamibhy
KommuiexT Tabmui « Oprannyeckas XuMHsH
Kpucramnuueckas pemérka aimasa
Kpucrannnueckas pemérka xxenesa
Kpucrammueckas pemeérka coiau
- DIEKTPOXUMUYECKHUM sl HANIPSKEHUI METAILIOB;
OG6opynoBanue J1a00paTopuu:
Celipl MeTamuueckue;
— mkad C MojKamMu;—
— [IpuHaaIeKHOCTH JIJIsl ONBITOB: TPYOKH TOHKOCTEHHBIE; CIIUPTOBKHU;
— TUTEJbHBIC HIMIIIBI,— IITATUB AJIs TPOOUPOK;— MPOOKHU (KOPKOBBIE, PE3NHOBBIE);
— CTOJIMKY TIOJTbEMHBIE;
—epIIu;— CcBepJia sl TPOOOK;—
JIO’KKA JIJI CKUTAHUS BELECTB.
—PeakTuBsbl .
—Ilocyna: crakan daphopoBblii;
— (dapdopoBas CTynKa ¢ MeCTUKOM;
— BOPOHKA XMMHYECKas;
— XMMHYECKHH CTaKaH C HOCHUKOM;
— CTyNKa 4YyryHHas;
dapdopoBast BeIIapUTENbHAS YallIa;

KOJI0a KPYIJIOJOHHAS C OJTHUM TOPJIOM;—KOJ10a TIIOCKOJOHHAS.
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3.2. KaapoBoe obGecneuyeHue OOydeHHE CTYICHTOB OCYIIECTBIISET MPEMOAABATENb C BHICIITUM
MEeAarorndeckuM  OoOpa3oBaHWEM  COOTBETCTBYIOHIETO  Hpoduis,  KBaTU(UKAIMOHHON
KaTeropueil, nmpouieaieil CTaXKUPOBKY B YUeOHBIX 3aBEICHHUSIX HE peXe OJHOTO pa3a B TP roja,
B COOTBETCTBUHU C IIPENOJABAEMON yueOHON JUCIMILIMHOM.

3.3. UudopmanmonHoe odecnevyeHue 00ydeHust

Ilepeuenb pexoMeHAyeMbIX Yy4YeOHbIX H31aHUi, WHTepHeT-pecypcoB, I0NMOJHHUTEIbHOM
JUTEepaTypbl

2. benses JI.K., Hemmmmn .M., Ky3nenosa JI.H. u ap. buonorus (6a30Bblif YpOBEHB ).
10 knacc. — M., 2017.

3. benses J.K., Ipimmurg I'.M., bopoaun I1.M. u ap. buonorus (6a30BbIii ypOBEHB).
11 knacc. — M., 2017.

4. Taopuensu O.C., OctpoymoB N.I'. «Xumuss nias npodeccuii U crenuaabHOCTEH
COLMATIbHO-9)KOHOMHYECKOTO W TYMaHHTApHOrO mpoduieii: yd4eOHUK M CTYA.
yupexaeHui cpen.npod. odbpazoanus. — M., 2016.

5. Tabpuensn O.C. «Xumus. [Ipaktukym» : yuebHoe nocodbue. — M., 2017.

6. Tabpuensn O.C. u np. Xumus. TecTsl, 3aJauu U ynpaxHeHHs: ydeOHOE mocoOue.
— M., 2017.

7. Tabpuensn O.C. Xumus. [locobue mis noaroroku k EI'D: yuebHoe mocobue. —
M., 2017.

o

Enxuna JI.B. buonorus. Bece mkonpHbIM Kype B Tabnumax. — M., 2015.

9. Epoxun IO.M. Xumus: 3amauu W yHOpakHECHUs: YYEHOE TI0COOHMe s CTY/I.
yupexaeHuil cpea. nmpod. oopazosanus. — M., 2017.

10. Epoxun FO.M. COOpHUK TECTOBBIX 33/JlaHUH MO XUMHUH: y4deOHOE mocoOue st
CTYI. yYpexIeHuu cpen. npod. oopazoBanus. — M., 2017.

11. KoncrantuoB B.M., PezanoB A.I'., ®aneesa E.O. buonorus: yueGHUK Ui CTYI.

yupexaeHuii cpena.npod. odbpasosanus / nox pen. B. M. KoncrantunoBa. — M.,
2017.

HNHTepHeT-pecypcesl

www. interneturok. ru («Buaeoypoku mo mpeameram MKOJIBHOM IPOrpaMMBbI»).

www. chemistry-chemists. Com/ index.html (snextponnbliikypHam « XUMAKAUXUAMHES).
www. pvg. mk. ru (omumnuazna «ITokopu BopoObeBbI TOphI»).

www. hemi. wallst. ru («Xumus. O6pa3zoBaTeNbHbIN CaUT A MIKOIEHUKOBY).
www.alhimikov.net(O6pa3oBaTenbHBIN CAUT IS IKOJIBHUKOB).
Www.chem.msu.su(DnekTpoHHast OHOINOTEKA IO XUMHH).

www. hvsh. ru (kypHast «XuMuUs B IIKOJIE»).

www.hij.ru(kypHan «XuMus u )KU3HbY).

www. biology. asvu. ru (Bcsa Ouomorus. CoBpemeHHass OMOJIOTHS, CTaTbd, HOBOCTH,
OuOIMOTEKA).
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3.4. YciaoBusi peaau3aliM MNPOrpaMMbl JIsl JHMI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbSI.

[Tporpamma paspaboTana ¢ yderoMm TpeOOBaHUI MPo(ecCHOHAIBHOTO CTaHIapTa U B
COOTBETCTBUH C OCOOCHHOCTSIMH 00pa30BaTeNbHBIX NOTpeOHOCTeH mHBaIMmoB W jmi OB3 ¢
Y4E€TOM BO3MOXKHOCTEH WX TCHXO(PHU3NYECKOTO Pa3BUTHS W HUX BO3MOXKHOCTsAMU. [Iporpamma
pa3paboTaHa Ha OCHOBE  METOJUYECKUX PEKOMEHIAIMKA 10 pPa3paboTKe W pealu3aiuu
aIalITUPOBAHHBIX 00Pa30BaTENbHBIX IMPOIPAaMM CpEIHEro Mpo(ecCHOHATBHOTO 00pa30BaHMA,
YTBEPXKICHHBIC TUPEKTOpoM JlenmapraMeHTa rocyIapCTBEHHON MOJUTHKH B cepe MOArOTOBKU
pabouunx kaapos u 1O Hayku Poccun ot 20 anpens 20151, Ne06-830.

st obyuaromuxcs u3 yucia gun ¢ OB3 (MHBanuaoB, neTel-WHBAINUIOB) peaaTu3aiius
porpaMMbl Y9eOHOHM AUCIUTIIHHBI «ECTECTBO3HAHUE» MPOBOJIUTCS C YIETOM OCOOCHHOCTEH MX
NCUXO(U3UUECKOTO PA3BUTHUS, MX WHIAUBUAYAIbHBIX BO3MOXXHOCTEH U COCTOSHUS 3/10pPOBbS,
MyTeM COOTIOACHMSI CIEAYIONUX 00MUX TpeOOBaAHUI:

- MpoBeJieHHWE Y4YEOHBIX 3aHATHI, MPOMEKYTOUHOM aTTeCTAllMd MO IUCIUIUIMHE IJI JIHI] C
OTPAaHMYCHHBIMH  BO3MOXKHOCTSIMH ~ 3JI0POBBSl  (MHBAIHMJIOB, JCTCH-WHBAIUAOB)B  OJHOU
ayUTOPUU COBMECTHO C OOYYarONIMMHCS, HE HMEIOIIUMU OTPAHUYEHHBIX BO3MOXHOCTEH
3JI0POBBSI, €CJIM 3TO HE CO3/IaeT TPYIHOCTEH IS 00YJIAFOIIHXCS;

- TPUCYTCTBHE B AayAUTOPHUH AaCCHCTEHTAa, OKAa3bIBAIOLIETO OOYyYaroluMcs HEOO0XOIUMYIO
TEXHHYECKYIO TIOMOIIb C YY4ETOM UX HWHIMBUIYAILHBIX OCOOCHHOCTEH (3aHATH pabouee MecTo,
NepeIBUTATHCS, MPOYUTATh U OPOPMUTH 3a/1aHue, OOIATHCS C MPENOIaBaATEIEM);

- TIOJIb30BaHUE HEOOXOUMBIMU O0YYAIONIMMCSI TEXHUYECKH CPEICTBAMU HA YICOHBIX 3aHATHSIX
C YYETOM UX UHIUBUIYATbHBIX OCOOECHHOCTEH;

- oOecrieueHrEe BO3MOXKHOCTH OECIPENATCTBCHHOTO JOCTYyIa OOYYAIOIIUXCS B AyIAWTOPHH, a
TaK)Ke UX MpeObIBaHMS B YKa3aHHBIX MIOMEIICHUSX.

MamepuanvHo-mexuuueckoe obecneyeHue.

Crynentsl 00yJaroTcsi B KaOMHETax C JOCTYIIOM K KOMIBIOTEpY M pecypcam HMHTepHer,
Ipr  HEOOXOIMMOCTH TOJIB3YIOTCS OubOmuorekoil. Peanmszamus y4eOHON — MHUCIUTUTHHBI
OCYIIECTBIISIETCS B KaOWHETE C BBIACICHUEM CIEIHAIbHBIX MECT JI JIMI C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMHU 310pOBbs. MHpacTpykTypa 00pa3oBaTelIbHON OpraHU3aliui, MaTepHaabHas
0a3za COOTBETCTBYET COBPEMEHHBIM TPEOOBAHHSIM M JOCTATOYHA MM CO3JaHUS TPeOyeMbIX
YCIIOBUH i1 OOYyYEeHHS W Pa3BUTHS JIMIl C OTPAHHMYCHHBIMH BO3MOXXHOCTSMH 3JIOPOBBS
(MHBaAMIOB, NETeH-UHBAIHNIOB).

Kaoposoe obecneuenue obpaszosamenvHoz2o npoyecca.

Peanuzamnus mporpaMMbl OCYIIECTBISETCS TEIaroTHYeCKUMH KaJpaMy, WMEIOUIUMH BhICIIIEE
Mearorndeckoe OO0pa30BaHWE COOTBETCTBYIOIIEE TIPEMOJaBaCMON  JTUCITUTUIMHE c
00s13aTeNTEHBIM TTPOXOXKJICHUEM CTOXUPOBOK U TOBBINICHUS KBATU(HUKAUKA HE PEXE OHOTO
pa3a B 3 roja, a Tak k€ ¥ KypcChl MOBBIIIEHUS KBATU(UKAIIMY JUISI I€Jar0TOB M0 HHKJIIO3UBHOMY
obpazoBanuto juisi oOyuenust nui ¢ OB3 (unBanmumoB, nereii-uHBanuaoB). l[IpemomaBarenu
JTOJKHBI 3HaTh TOPSAMOK peanu3aldd TUIAKTHYECKHX TPUHIUIOB HWHAWBHUIYATBHOTO U
muddepeHIMPOBAHHOTO TTOAXO0/I0B, PAa3BUBAOIIETO, HATJIATHOTO M MPAKTHYECKOTO XapakTepa
oOyueHusl.

Yuebno — memoouuecxkoe u unghopmayuonnoe obecneuenue.

OOydeHre OpraHM30BaHO C HCIOJIB30BAHUEM CIIEIIMATBHBIX METOJOB OOy4YeHUS U
JTUTAKTHYCCKUX MAaTEPUaOB, COCTABICHHBIX C YYETOM OCOOEHHOCTEH MCHXO(DHU3HIECKOTO
pa3BUTHUS, UHINBUAYAIBHBIX BO3MOXKHOCTE M COCTOSIHUS 370POBbSl Takux oOywaromiuxcs. B
OCBOCHUHW YYCOHOW TUCIUTUIMHBI MHBAIHJIAMHU U JIMIIAMH C OTPAaHWMYECHHBIMHA BO3MOXXHOCTSIMHU
3/I0pOBbS  Y4€OHO-METOAUYECKHE MATEPHAIIBI ISl CAMOCTOSTENIbHON paboThl PEI0CTABISIOTCS
B (bopmax, aganTHPOBAaHHBIX K OTPAaHUYCHHUSAM WX 3JIOPOBBS W BOCHPHUATHS WH(DOpMAaIuu: B
nevyaTHoi Gopme uiu B hopMe NEKTPOHHOTO JOKYMEHTA.

Oprasu3anuoHHO-TIEIArOTHIECKOS CONPOBOXKJICHNE HANpPaBICHO Ha KOHTPOJb y4eObl
oOyJaromierocss ”HBAIH/A WK 00yYaroIIerocs ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSIMH 37I0POBbsSI B
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COOTBETCTBUM C TpaduKoM yueOHOro Impolecca B YCIOBHUAX WHKIIO3UBHOTO OOYYCHHSI.
CopetlictBue B 00YYEHUH peaIM3yeTCsl 4epe3 WHIUBUIYAIbHYIO paboTy ¢ O0ydYaromMuMHCs
(xoncynpranuu). Komruiekramuss OuOnMMoTeyHOro (HOHIA OCYIIECTBIISETCS  AJIEKTPOHHBIMHU
U3JaHUAMU OCHOBHOM ¥ JONOJIHUTENbHOM Y4eOHOM JUTepaTypbl IO IIPErnojaBacMoi
JTUCLUTUIMHE.

Konmponw u oyenka pezynomamos ocoeHusi OUCYUniuHbl.

KoHTpoub 1 o1ieHKa pe3ybTaToOB OCBOECHUS JUCIUILIMHBI OCYLIECTBIIAETCS MIPENnojaBaTesieM Kak
TPaJULIMOHHBIMHM, TaK MHHOBALIMOHHBIMM METOJAMM, BKIIOUYAsi KOMIIBIOTEPHBIE TEXHOJOTHH.
@opMbl  KOHTpPOJS A OOydaromMXcsi € OTPAaHWYCHHBIMH  BO3MOXKHOCTSIMHU
30POBbS(MHBAINAOB, JEeTEH-MHBAIUI0B)yCTAHABIMBAIOTCA C Y4Y€TOM HWHAMBUIYAJIbHBIX
NCUX0(PHU3MUECKUX 0COOEHHOCTEH (YCTHO, MUCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITBIOTEPE,
tectupoBanue). [Ipy nHOAroTOoBKE K  OTBETY OOydaromMMcs INpd  HEOOXOAMMOCTHU
NPEOCTABIISACTCS JIOTOJIHUTENbHOE BpeMs. lIpu MpOXOKACHWH NPOMEKYTOYHOW aTTeCTalluu
BO3MOYKHO YCTaHOBJIEHUE UHIUBUAYaAIbHBIX IPAa(UKOB.

Ocobennocmu peanusayuu npozpammul 0isl 00YYAIOWUXCS C HAPYUWeHUeM CLyXd.

VY4eOHblil MaTepuasl NpPEACTaBISIETCS B NHUCBMEHHOM M DJIEKTPOHHOM BapHaHTaX, C
NOJIPOOHBIM Pa3bsICHEHHEM HOBBIX TEPMHHOB. Ha JIGKIIMOHHBIX M MPaKTHKO-OPHEHTUPOBAHHBIX
3aHATUSAX BU3YaAJIbHBIM MaTepuaj B XOJ€ €ro Mpe/iCTaBIEHUs] YETKO MPOroBapUBAETCs, MOCIe
OOBSICHEHHUSI KaKOoro-mmbo BOMpoca HEOOXoAuMO JenaTh Hebomibpmme mnaysbl.  [lupoko
UCIIOJIb3YeTCsl MIUTIOCTPATUBHBIA MaTepuall: 00y4yaroluMCs IPeAbSBISIOTCS KapTOUKH, CXEMBI,
IUTaKaThl, TJI0CCApUii, BUIEOMAaTEpHAIIbl U Ap.

IIpopabaTbiBaHMEe  TEKCTOB HAIIPABJIEHO HAa Pa3BUTHE YCTHON M NMHCbMEHHOM peuw,
oOorameHne ¥ aKTUBU3AIMIO CIOBaps, (opMUpOBaHME YMEHHS TOHHMATh CJIOBECHBIC
UHCTPYKLIMU, NEPEeBOJUTh UX B CAMOMHCTPYKLUH, (OPMYJIMPOBATH U IJIAHUPOBATH PELICHUE
pa3IUYHBIX ~ MHTEIUIEKTyaJbHBIX 3adad. lLlemecooOpa3HO  peryiaupoBaTh  COOTHOILIEHHE
BepOAIbHBIX U HEBEpOAIbHBIX KOMIIOHEHTOB IIPU OCYIIECTBICHUU MHTEIICKTYalbHBIX
onepauui.

B nponecce o0ydyeHus Ul ¢ HapylIEHUEM CiIyXa IpPEernoJaBaTesieM YYUTBIBAETCS, YTO
OCHOBHBIM CIIOCOOOM BOCIIPHSTHS PEYH TIIYXUMH OOYYarOIIMMUCS SBIISICTCS YTEHHE C TYO,
CJ1a0OCIBILAIINME — CIIyXO0-3pUTesibHOEe BocipuaTue. OcylecTBIseTcs KOHTPOIIb 3a TEM, YTOOBI
oOydaromuecss C HapylIeHMEM clyXa [O0JIb30BAJUCh HHAMBUAYAIbHBIMU  CIYXOBBIMU
anmnapaTtaMmu, 00ecreurnBaloIMMU 00sIee TOYHOE CIYX0-3PUTENbHOE BOCIIPUATHE PEUH.

Ha auddepenunpoBaHHOM 3adyere 1O  JUCHUIUIMHE TakuM  OOydYarolUMCs
IPEOCTABIIAETCS BO3MOKHOCTh OTBETa B MUCBbMEHHOM (hopMe.

Ocobennocmu peanuzayuu npocpammuvl 015 00YUAIOWUXCS C HAPYUEHUEM 3PEHUSL.

ITpu ocBoeHUM y4eOHON AMCLUIUIMHBI MPEIOCTABIAIOTCA TU(DIOTEXHHUUECKUE CPE/ICTBA!
npu HEOOXOTUMOCTH — KOMIUIEKT NMHChMEHHBIX NpPWHAIJICKHOCTEH W Oymara s mHcbMa
penbeHO-TOUeYHBIM MIPUPTOM bpaiiist, KOMIOBIOTEP CO CHEUATU3UPOBAHHBIM MPOTrPAMMHBIM
oOecriedeHHEeM; TpU HEOOXOIMMOCTH MPENOCTaBIIAETCS yBEIMYHMBAIOUIEE YCTPOMCTBO,
BO3MOYHO TaK)K€ MCIOJIb30BaHNE COOCTBEHHBIX YBEIMUUBAIOIIUX YCTPOUCTB.

VY4eOHble MOCOOMS M Marepuaibl JUIsl CaMOCTOATEIbHOW pPAaOOTHI JIOJKHBI OBITH
npejcTaBiIeHbl B (popMax, aJanTUPOBAHHBIX K OTPAaHUYEHUSIM HUX 3/10POBbBSI:

- B [Ie4aTHOM (hopMe YBEJIMYEHHBIM HIPUPTOM;
- B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

- B hopme aynuodaiina;

- B IeYaTHOM (opme Ha si3bike bpaiins.

AKTHUBHO WCHOJB3YIOTCS COBPEMEHHBIE KOMIIBIOTEpHBIE TEXHOJOTHH. KoMIbroTephl
OCHAIIIEHBl CIHEIHUAIbHBIM MPOTPAMMHBIM OOECIEYEHHEM: MporpaMMa SKPaHHOTO JIOCTYIa
JAWS (¢pupma FreedomScientific), VIRGO unu COBRA (BaumRetekAG). Ilporpamma NVDA
MO3BOJISIET OOyyalolMMCs C HapylIeHHMEeM 3pEHHMsI Yepe3 peueBOM BBIBOJ CUUTHIBATh
UHPOPMALIMIO C JKpaHa KOMIBIOTEpPA, BBOAWUTH TEKCT, TMOIyYaTh M OTIPABISATH ITOYTOBBIE
COOOIIeHUs, TI0JIB30BATECS MHTEpPHET-pecypcaMu U T.1. s craGoBuasmmx oOydarommuxcs ¢
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octporoii 3penus ot 0,05 1o 0,3 D, y KOTOpBIX 3pUTENbHBIN aHATU3aTOP SABJISETCS BEYILUM IIPU
BOCTIPHSITHM ~ OKPY)KAIOIIETO  MHUpa  HCIONB3YeTCs  MporpaMma  yBEJIHUYEHHs]  DKpaHa
MagicScreenMagnification, yBenuauBaroiiee n300paxeHue ot 3-X 10 72-x u oT 3-X 0 52-X pa3
COOTBETCTBEHHO.

Tudnounpopmanmonusie cpencTBa: AUKTOPOH, HOYTOYK CO CHEIHMAIHU3UPOBAHHBIM
POTPaMMHBIM 00ecIieueHUEM ISl He3psiuuX. KoMITbIoTephl o crieuaibHBIMU IPOTPaMMaMi 1
TUPIOTEXHUUECKUE CPE/ICTBA TIO3BOJISIIOT 00YYAIOUIMMCS OTIEPATHBHO MOTy4aTh HHPOPMALIUIO B
yIOOHOM [Tt BOCHPUATHS (JOpME: TaKTUIIBHOM, ayTi0, WIH B YBEJIMYCHHOM (opMare, MOoIy4aTh
JOCTYIl K TI€YaTHBIM JIMTEPATypHBIM HCTOYHUKAM, MMEIOMIMMCS B OmbOnuoreke (yueOHHKaM,
y4eOHBIM TTOCOOHUSIM, KypHAJIaM U Jp. ).

Ha nuddepenimpoBanHoM 3adere 1o AUCHHUILIAHE IS CIA0OBUIAIINX 00ECTIeUnBACTCS
JIOCTAaTOYHOE OCBEUICHHE, JIOMYCKACTCS HCIIOJIb30BaHUE COOCTBEHHBIX —YBEJIMYHTEIBHBIX
YCTPOMCTB, HE3PSIYUM BOIIPOCHI 3aYUTHIBAIOTCS IIPENOIaBaTEIeM UIH ACCHCTEHTOM.

Ocobennocmu peanusayuu npocpammel 0 00YYAIOWUXCA C HAPYUWEHUEM ONOPHO-
08ucamenbHoO20 annapama.

[lepemenienue nroaeit ¢ BoipaxkeHHbIMU HOJIA 3atpynHeHo, nias Takux oOydaromuxcs
paspabaTbiBaeTCs MHAMBUIYAIbHBIM rpaduK IOCEUIEHHUs 3aHATUH B  COYETAaHHMM C
JTVCTaHIIMOHHBIMU (hopMaMu 00ydeHus (BeOMHApHI, CBSA3b MPENOJaBaTeNIsi ¢ 00YJYaIOMMMCS 110
CKaliIy, 10 3JeKTPOHHOM 1ourte, 1o TenedoHy u JIp. crnocoOsl B3auMoaeicTaus). OOyuaromumces
C TMOpa)XEHUEM BEPXHUX KOHEUHOCTEW TNPEJOCTaBISETCS BO3MOXHOCTh  IOJb30BAThCS
JUKTO(OHOM JUIsl 3alIUCH JISKIIUOHHOTO MaTepHara.

VYyebnusie Marepuanbl (y4eOHUKH, MOCOOMS, JICKIIMOHHBIM MaTtepuall, Ipe3eHTaluu,
CIMCKH PEKOMEHJYeMOM JHUTepaTypbl, INIOCCApUid, 3alaHus I CaMOCTOSITEIbHON paboThI)
JIOJKHBI OBITH TIPE/ICTaBICHBI B OPMaXx, aJanTHPOBAHHBIX K OTPAHUYCHUSAM HX 3T0POBBSI:

- B IeyaTHOH opme;

- B (hopme 31EKTPOHHOTO TOKYMEHTA;
- B hopme aynuodaiina;

- B (hopme BUIeOMaTEPHAIIOB.

Heo0xonuMo  ucnosib30BaHME — aJbTEPHATUBHBIX YCTPOMCTB BBOJA HH(OpMalHuy,
CHEIHaJIbHBIX BO3MOKHOCTEW OINEpAl[MOHHBIX CHCTEM, TaKUX KaK OSKpaHHas KJIaBHATypa, C
IIOMOLIbI0 KOTOPOM MOJKHO BBOAMTH TEKCT, HACTpOWKa JACWCTBMM INpU BBOJE TEKCTA,
M300paXKeHUsI C MOMOLIBIO KJIaBUATYPhl WIIM MBIIIIH.
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMS YYEBHOM

JUCHUIJINHBI
Pe3yabTaThl oOyueHusi | @DopMbl M MeTOAbI KOHTPOJSA U
(ocBOEHHBIE yMeHusl, YCBOEHHBbIE 3HAHHUS) | OLIEHKH Pe3yJIbTATOB 00y4YeHHs
3HATH/IOHMMATh
CMbICT TOHSITHH:  €CTECTBEHHOHAYYHBIH Meto]l | OlleHKa yCTHOTO OTBETA, PE3yIbTaTOB
MO3HAHUs, MAaKpOMOJIeKyJla, OeloK, KaTalu3aTop, | MPOBEPOYHBIX  paboT,  TECTOBBIX
depment, knerka, auddepennuanus kierok, JHK, | 3amanwmii.
BHPYC, OMOJIOTHYECKAsl DBOJIIOIUSA, OMOpa3HOOOpasue,
OpraHM3M, TMOMYJSIHs, 3IKOCHCTEMA, ounocdepa,
SHTPOIIHUS, CAMOOPTAHH3AIINS;
BKJIQJL BEJTUKUX YUY€eHBIX B dbopMupoBaHue OrneHka TBOpYECKUX paboT

COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTUHBI MUDA;

Ymems:
NPUBOAUTL MPUMEPbI JKCIEPUMEHTOB  H(MJIM)
Ha0JII0/IeH U, 000CHOBBIBAIOIIMX: KJIETOYHOE
CTPOCHME KUBBIX opranusmos, ponb JHK kak
HOCHUTEIST HACJEICTBEHHON WH(GOpMAIMH, 3BOJIOLHUIO
KUBOM  IPUPOABI,  IPEBpAIICHHUs  DHEPrUM U
BEPOSITHOCTHBIM XapakKTep IIPOLIECCOB B KUBOH U
HEXMBOW  IIPUPOAE,  B3aUMOCBSI3b  KOMIIOHEHTOB
OKOCHUCTEMBI, BIIMSHHUE [JEATEIbHOCTH 4YEIOBEKa Ha
9KOCUCTEMBI;

Ouenka pe3yJabTaTOB MPAKTUYECKUX

paboT,  CaMOCTOSITCIBHBIX  PaboT,
YCTHBIX OTBETOB

Onenka TBOPYECKUX pabor,
pe3yJIbTaToB CaMOCTOSITEIIbHBIX

paboT, yCTHBIX OTBETOB

OneHka pe3yJabTaTOB MPAKTUYECKUX
pabor

00BACHATH, NPUKJIAJAHOE 3HAYeHHe BaxHedmmx | OLEHKa yCTHBIX OTBETOB, TBOPYECKHUX
AOCTHKEHHH B 00J1aCTH eCTeCTBEeHHbIX HAaYK JJs: | pabor, pE3yJIBTaTOB
CO3/1aHHsA OWOTEXHOJIOTUHM, JeyeHUs] WHQPEKIHOHHBIX | CAMOCTOSITENbHBIX PadOT
3a00J1eBaHUM, OXpaHbl OKPYKAOLIEH Cpe/Ibl;

BBIIBUTaTh TIHNOTe3bl M mpexiarats nyTta ux | OneHka TBOPYECKUX pabor,

NPOBEpPKH, AenaThb BBIBO/IBI Ha OCHOBE
SKCIIEPUMEHTAJIbHBIX JaHHBIX, IPEJCTABIECHHBIX B BUJE
rpaduka, TabJIUIB! WM TUarpaMMBl;

PE3YIbTATOB NPAKTUICCKUX pa60T

padoraTh c eCTeCTBEHHO-HAYYH Ol
uHdopmanmei, conepxameiicas B coodmenusix CMU,
UHTEPHET-pecypcax, Hay4HO-TIONYJISIPHOM
JUTEepaType:BIaJeTh METOAAMM TIOMCKA, BBIICIATH
CMBICJIOBYI0O OCHOBY M OLEHUBaThb JOCTOBEPHOCTH
nH(popMaLnu;

OIIEHKA YCTHBIX OTBETOB, PE3YJIHTATOB
MPAKTUYECKUX paboT

Ornenka pe3yJabTaTOB MPAKTUYECKUX
paboT, YCTHBIX OTBETOB, TBOPUYECKUX
pabor

HCIO0JIb30BATH NMPUOOPETEHHbIe 3HAHUA U YMEHUS B

NPaKTHYEeCKOl efTeJIbHOCTH M INOBCEAHEBHOM
JKA3HU JUIA:
OLIEHKU BIIUSTHUS Ha OpraHu3M qeJIoBEKa

JuddepeHurpoBaHHbIN 3a4ET
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JJIEKTPOMAarHUTHBIX BOJIH U parOaKTUBHBIX
U3JIy4CHU;

PO UIaKTUKH MH)EKIIMOHHBIX 3a00JICBaHUM,
HUKOTMHOBOW,  QJIKOIOJBbHOM W HApPKOTUYECKOU
3aBHCHUMOCTCH;
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MPU3HAKHU IMPOSAABJIEHUSA OBIIUX KOMIETEHIUA ITPU U3YYEHUU

YYEBHOM JUCHUTIJINHBI

Pesynbraret OcHOBHbIE nokazatesnu | @opMbl U METOIbI KOHTPOJISI
(ocBOCHHBIE OILICHKH pe3yJIbTaTa
KOMIICTCHITHH )
OK.1 [Tonnmate | ApryMeHTUpYET CBOM
CYIIHOCTh U | BEIOOD B | Yuactue B HIIK, auMcTaHIIMOHHBIX,
COLIMAJIBHYIO npoeccuoHaTbHOM y4eOHBIX OJJUMIINA/IAX, KOHKYpCax.
3HAYUMOCTb CBOEH | caMoomnpeaeIeHHH.
Oyayuiet  mpodeccuu, | YyacTByeT B MEpONPUATUAX
MPOSIBJISITH K HEel | coCOOCTBYIOIINX
YCTOMYMBBIA UHTEPEC. npodeccuoHaIbHOMY

Pa3BUTHIO.
OK 2. OpranuzoBsiBaTh | CTaBUT 1EIM BBIOJTHEHUS
COOCTBEHHYIO JIeSATEIbHOCTH. Haxonut | KonTtponbHbie paboThl, TECTHI,
NesITeNIbHOCTh,  MCXOJISl | CIIOCOOBI peanu3anyu | MpakTUYecKue padoThI.
U3 1IeJId U croco0OB €€ | CaMOCTOSTEIbHON
JOCTH>KEHMS, JeATETbHOCTH B
OTpeIeTICHHBIX COOTBETCTBUU C 33JJaHUEM.
PYKOBOJIUTEIIEM.
OK 3. AwnanusupoBaTh | AHAIM3UPYET pe3yabTar
pabouyio CUTYaIlMIO, | BBIMIONHSAEMBIX JeicTBui, B | Habmonenue 3a MIPOLIECCOM
OCYUIIECTBJISTh TEKYIIUH | ciydae HEOOXOIUMOCTH | BBITIOJIHCHHS MPaKTUYECKHUX,
U WUTOTOBBIA KOHTPOIIb, | BHOCUT KOPPEKTHUBEHI. | JIAOOPATOPHBIX 33JaHUU.
OlleHKY © Koppekuuio | Haxogut mnyru pemeHus
COOCTB.  JAEATEIBHOCTH, | CUTYallUU. OuenuBaet
HECTU OTBETCTBEHHOCTD | PE3yJIbTAThI cBOEH
3a pe3yJbTaTbl CBOEHU | IESATENIbHOCTH, ux
paboTHI. 3 PEKTUBHOCTH U KAYECTBO.
OK 4. OcymecTtBasaTs | 3agaer BOIIPOCHI,
TTOUCK uH(popmaIuy, | yKa3pIBarolme Ha
HE00X0TUMOi g | otcyrcTBue  uH(popmanuu, | Bueayauropnas paboTta CTyIEHTOB:
3¢ pexTUBHOTO HEOOXOIMMOM /ISl pelieHus | MOJArOTOBKAa ¢ 3allluTa JOKJIAJOB,
BBITTOJIHEHUS 3a/1auul. [Tonb3yetcs | coobmenuit, pedepaTos.
npodeccrnoHalIbHbIX pa3zHooOpa3Hoii
3a1a4. CIIPaBOYHOM JIUTEPATYpPOH,

AIIEKTPOHHBIMU  pECypcamMu
U T.L Comnocrasmsier
MH(pOpMaLIHIO u3
pa3IMYHBIX UCTOYHHUKOB.

OrmpesienisieT COOTBETCTBHUE

uH(bOopMaIuu

IIOCTaBJIICHHON 3a7a4e.

Knaccudumupyer u

06o6maer  mwH(MOpMaIHIO.

OneHuBaeT MOJHOTY H

JIOCTOBEPHOCTH

uHpOpMaLnH.
OK.5Vcnonb3oBaTh OcyiecTBisier nouck | Pedepatsl, mpoeKTHI.
nHGOPMAIMOHHO- uHbOpMaun B ceTu
KOMMYHHUKAITHOHHBIE WuTepHer.
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TEXHOJIOTHH B
podeCCHOHABHON
TSI TEbHOCTH.

Ucnone3yer cpeactea UT
IUIsE OOpabOTKU U XpaHEHUS
nHpopmanuu.
IIpencrasisier
UHPOPMAIIHUIO B PA3IHYHBIX
dbopMax ¢ HCHOJb30BaHUEM
pa3Ho00pa3HOro
IPOrPaMMHOTO
o0ecreYeHUsI. Cosnaer
MPE3CHTAIIMA B PA3IMYHBIX
dbopmax obecrieueHus.

OK.6 PaGorate B
KoMaHze, dA(PEeKTUBHO
00IIaThCsA € KOJIJICraMu,
PYKOBOJICTBOM,
KIIMEHTaMH.

BeiOupaeT cTHIIb OOIICHUS
B COOTBETCTBUH c
curyauueil. I'paMoTHO H©
STUYHO BBIPAXKAECT MBICIIH.
OrcrauBaeT  COOCTBEHHOE
MHEHHE B COOTBETCTBHUU C
CUTYyaIuei. Cobmomaer
O(pUIMATBHBIA CTHIIb IPH
o(OpMJICHUH JOKYMEHTOB.
BbInosHsAeT NMUCbMEHHBIE U
YCTHBIC PEKOMEHIAIIHH.

3amuTa pedepaToB, BBHICTYIICHHUS Ha
JIMCITyTax, JSJIOBBIX MIpPax.
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