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PA3JIEJI Nel « KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTHUK ITPOI'PAMMBbID»
1.1. HOACHMTEJIbBHAS 3AIIMCKA

Hanpaenennocmo (npoghuns) npozpammst — eCTeCTBEHHOHAYYHAS!.
Axmyanvrhocme npozpammst: ONBIT TOKA3bIBACT, YTO BOCBMUKIIACCHUKU HE BIIOJHE
OCO3HAHHO M OTBETCTBEHHO OTHOCATCS K U3YUEHHUIO IIKOJIbHBIX MTPEIMETOB, TaK KakK €llle He
OTpeAeNuINCh ¢ BEIOOpOM 3K3aMeHa. [loaromy B 9 kitacce oOHapyKUBAOTCS IPOOEIIBI B
3HAHUAX OCHOBHBIX OMOJIOTUYECKUX U XMMHYECKHUX NOHATUAX. JlaHHasi mporpamMma
MO3BOJISIET 3aKPENHTh, 000OIIUTH, PACIIMPUTD U YIITyOUTh 3HAHUS YUALIHXCS IIOBCEM
OCHOBHBIM pa3/ieJiaM HIKOJBbHOTO Kypca OMOJIOTUH M XMMUU OCHOBHOM IIKOJIbI, @ TAK)KE
JMKBUAMPOBATH BOSMOXKHBIE TIPOOEIIBI.

CO[[ep)KaHI/IC mporpaMmsl NpCAHASHAYCHO JJId OBJIAACHUA TCOPCTUICCKUM MAaTCpUaJIOM U
OTpa6OTKI/I MPAKTUYCCKUX HABBIKOB PCIICHUA "BaIIaHI/Iﬁ KOHTPOJIbHO-U3MCPHUTCIIbHBIX
MarepuanioB OI'D o 6MONIOruK U XUMHH.

IIpu coctaBieHu™ nporpamMmbl ObLTH OTOOPAHBI TAKUE BOIPOCHI, KOTOPbIE 3aMHTEPECOBAIIU
OBl yyarmuxcs, IOMOTIM Obl UM IIpH oArotoBke k OI'D u onuMmmnuaze, ObIIM TOCTYIHBI IO
COJICPKAHUIO U METOJIMKE BBIIIOJIHEHUS, TOTOBIWIIM Obl OyyIIMX HCCie10BaTeNe, 1aBaJli OIbIT
TBOPYECKOM IEATEIBHOCTH.

B nporpamme ynensercst 60Jb1110e BHUMaHHE PELIEHUIO PACYETHBIX 337124, KOTOPbIE
COAECHCTBYIOT KOHKPETHU3AUH U YIIPOUCHUIO 3HAHUM, PA3BUBAIOT HABBIKH CAMOCTOSITEIbHON
paboThI, CIIy’KaT 3aKPEIJICHUIO B NAMSTH yJallIUXCsl XUMHUYECKUX 3aKOHOB, TEOPUHA U
BaXHEHMILINX MOHATUHN, U3KCIIEPUMEHTAIBHON paboTe, CIoCOOCTBYIOIIEH 3aKPEIIICHUIO
3HAHUI 0 CBOICTBAX BELIECTB U CIIOCO0AX MX MOIy4EHHUS.

Omauuumenvnvle 0cOOEHHOCMU NPOPAMMBL:
e HacslmeHHOCTb U pa3HOOOpa3ye 1a00paTOPHOTO IKCIEPUMEHTA.
e [lomours npu noaroroske k OI'D u onumnuane.

VY nensiercst 00JbIllI0€ BHUMaHUE PELICHUIO PaCYETHBIX 3a/1a4, KOTOPbIE COAEUCTBYIOT
KOHKPETHU3aIK U YIPOUEHHUIO 3HAaHUH, Pa3BUBAIOT HABBIKU CAaMOCTOSITENIbHON PabOTHI,
CIIy’KaT 3aKperyICHUIO B IaMTH y4aluXcst OMOJOTHYECKUX U XUMUYECKUX 3aKOHOB, TEOPHIl U
BO)XHEHIINX MOHATUN, M3KCIIEPUMEHTAIBHON paboTe, CHoCOOCTBYIOLIEH 3aKpeIIEHUI0
3HaHUH.

Aopecam npozpammut - IIporpaMmma paccunTtana Ha ydamuxcs 14 — 16 ner.
00vém npozpammot - 34 yaca.
Dopmul opeanuzayuu 00paz0eamenbHO20 npoyecca — MHANBUyallbHas!, TPyIIOBasi,

KOJUIEKTHBHaS,

Buowvl 3anamuii: ypoku - ©3ydyeHHe HOBOTO MaTepuala, ypoKu- 3aKperieHue MaTepuana, ypoKu-
000011eHIEe, YPOKH- KOHTPOJIS 3HaHUM U Ap. Mcronb3yeTcst camocTosaTenbHas padoTta, mapHas padora,
MHAUBUAYaIbHAs paboTa. Pa3HO0Opa3HbI (OPMBI KOHTPOJIS: peLIeHHE PaCUETHBIX U
SKCIIEPUMEHTANBHBIX 3aa4, 3afanuii OI'D, nmiucbMeHHbIe, KOHTPOJIbHBIE U TECTOBBIE PaOOTHI, YCTHBIE

OITPOCHI.

Cpok oceoenus npozpammul - 1 ros.
Pesrcum 3anamuii - 3ausTUA IpoBOAsTCs | pa3 B Henento no 1 yacy.



1.2. HEJIb U 3AJAYH ITPOI'PAMMBbI

Uenb - [ToBbimeHne kauecTBa OMOJIOTHYECKOTO M XUMUYECKOTO 00pa30BaHus IPH TOJTOTOBKE
IIKOJILHUKOB K TOCyIapcTBeHHOM nToroBoi arrectanuu (I'MA) n onmumnamnam.

3aoauu:
* OCBOCHHE BaXKHEHIINX 3HAHUIH 00 OCHOBHBIX IMOHATHUIX U 3aKOHAX XMMHUH, XMMHUYECKON CHMBOJIMKE;
* IOBBIICHUE KAaYeCTBA OMOJIOTUYECKOT0 00pa3oBaHus, GOPMUPOBAHUE MPAKTHICCKUX YMEHUN U
HaBBIKOB;
* IOBTOPEHHME, 3aKPETUICHUE U yIIyOJICHUE 3HAaHUH 110 OCHOBHBIM pa3jiesiaM IIKOJIBHOTO Kypca
OMOJIOTUY ¥ XMMHH C TIOMOIIBIO Pa3JIMYHBIX 00pa30BaTEIBHBIX PECYpCcOB U 000pynoBaHus «Todka
pocray;
* OBJIQJICHUE YMEHHSAMH MPOBOJUTH PAcUEThl HA OCHOBE XMMHUUYECKHX (DOPMYJT BEIIECTB U yPAaBHEHHI
XUMHYECKUX PEAKIIUI;
* pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, WHTEIUICKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
rpoiiecce padoThI C Pa3IMYHBIMU UCTOYHUKAMH HH(POPMAIIHH .

Hcnonb3oBaHue O60py,Z[OBaHI/I$I «Touka pocTa» IpU peajlnu3aliu JTAaHHOM IIporpaMmel IIO3BOJIUT
CO31aTh yCJIOBUA:

* IJIA paCIupCHUs COACPIKAHHA HIKOJIBbHOI'O OMOJOIMYECKOTO 1 XUMHYECKOTO O6paSOBaHI/I$I;

e JJIA TIOBBIILICHUS II03HABaTEILHON aKTHUBHOCTH 06y11a101111/1xcsl B eCTCCTBCHHO'Hay‘IHOI;'I
obnacru;

« IS pa3BUTHS JIMYHOCTH peOEHKa B mporecce OOydYeHHs OWOIIOTMM W XHMHH, €T0
CTIOCOOHOCTEH, (OPMHUPOBAHUS M YIOBJICTBOPEHHS COIMATIBHO 3HAYUMBIX HHTEPECOB U
MOoTpeOHOCTEH;

« Ui paboOThl C OJAPEHHBIMH INKOJBHUKAMH, OPraHU3allMd WX Pa3BUTHS B Pa3JIMYHBIX
obrnacTsix o0pa3oBaTeIbHOM, TBOPUECKOMN ACSITEIHHOCTH.

1.3. COAEP)KAHUE IMPOI'PAMMBbI
1.3.1. Y4ueOHbIH MJIaH

HasBanmue pasaesia, TeMbl Konu4yecTBo yacos DopmMbl
Ne m\n| (Mcnosib30Banue 000py/10BaAHMS IIpakTu | arrecrauuu
Bcero Teopus
nenrpa «Touka Pocray) Ka (KOHTPOJIST)

Beenenune. Ocodbennoctu OI'D no .
1 1 1 BxonHnoii cpe3
xumuu B 2023r.

CtpykTypHO-GyHKITHOHATBHAS
OpraHu3aIys MPOKAPHUOTHIECKUX U
IYKapUOTHYECKHUX KIIETOK.
OcCHOBHBIE CBOWCTBA )KHBOTO.

2 Hexnerounsie popmbl )xU3HU. 1 0,5 0,5 VYcrHbIH onpoc
(O6opynoBanue nentpa «Touka
Pocray - lludposoii, cBeTOBOI
MHUKPOCKOII, TOTOBBIC
MUKPOTIpEnaparhl)

3 Crpoenue aToma. 3akoHOMepHOCTH | 1 1 YcTHBIM onpoc




MU3MEHEHUs CBOWCTB DJIEMEHTOB U
UX COCIIMHEHUM B CBS3H C
nosioxkenueM B [lepuoanueckoit
CUCTEME.

Cucrema, MHOrooopasue u
9BOJIIOLIMSL JKUBOM PUPOABI
XapakTepucTuKa Hapcrea
Bakrepuu (O6opynoBaHue 1eHTpa
«Touxka Pocta» - Ludposoii,
CBETOBOM MUKPOCKOII, TOTOBbIE
MUKpOIpEnaparhl)

0,5

0,5

VYeTHBII onpoc

Ctpoenue Mosiekysn. XuMuueckas
CBSI3b.

VYcrHblii onpoc

Cuctema, MHOTOOOpasue u
SBOJIFOLUS JKUBOW ITPUPOBI
XapakTepucTuka 1apcraa
Pacrenus (O6opymoBanue nieHTpa
«Touxka Pocra» - Ludposoii,
CBETOBOM MHUKPOCKOII, TOTOBbIE
MUKpPOIIpEnaparsl)

0,5

0,5

VYeTHbII onpoc

BaneHTHOCTh XMMHUUECKHUX
a51eMeHTOB. CTeleHb OKHUCIICHHS

0,5

0,5

Tect

Cucrema, MHOTOOOpasue u
9BOJIFOLUS )KUBOW ITPUPOLBI
XapakTepucTUKa apcTBa
XKusotHsie (OO0pynoBaHue EHTpa
«Touka Pocta» - LHudposoii,
CBETOBOM MUKPOCKOII, TOTOBBIE
MUKpOIIpEnaparsl)

0,5

0,5

VYceTHBII onpoc

OCHOBHBIE KJIaCCHI
HEOPTaHMYECKUX BEIICCTB.
Howmenxknarypa

0,5

0,5

VYeTHBII onpoc

10

Cucrema, MHOrooOpasue u
9BOJIIOLIMSI JKUBOM PUPOABI
Xapakrepuctuka napcraa I'pros
(O6opynoBanue neHTpa «Touka
Poctay - Lludposoii, cBeTOBOI
MHUKPOCKOII, TOTOBBIE
MHUKpOTIpEenaparhl)

0,5

0,5

11

Kaccudukamnms xumuaecknx
peakiuii o pa3IuyHbIM
MpU3HAKaM

0,5

0,5

12

VYyenue 06 3BOTIOLUN
opranunyeckoro mupa. Y. Jlapsun —
OCHOBOTOJIOKHUK y4eHUs 00




OBOJJIIOIMH.

13

Teopus 21EKTPOIIUTUYECKON
JUCCOL ALY,

0,5

0,5

Pemenue 3amau

14

CXO0[CTBO YeJIoBEKA C )KUBOTHBIMH
" oTyimune ot Hux. OO 1u1ax
CTPOCHHUSI M TPOIIECCHI
JKU3HEACATEILHOCTH YETI0BEKA.

VYcerHblit onpoc

15

OKHUCIIUTETBHO-
BOCCTAHOBUTCIILHEBIC peaKI_II/II/I

0,5

0,5

16

HeliporymopainbsHas peryisnus
MIPOLIECCOB JKU3HEIEATEIbHOCTH
opranusma. HepBHas cucrema.
Peduexc. Pednexropnas myra.
XKenesbl BHYTpEeHHEHN CEKperuu.
I'opmoHBI

VYcerHbiii onpoc

17

XHWMHMYECKUE CBOMCTBA IIPOCTHIX
BELICCTB — METAJIOB

0,5

0,5

18

CtpocHue U )KU3HEALCATETLHOCTh
KJICTOK, TKAaHECH, OPraHoOB, CUCTEM
OpraHOB YeJIOBEKA

0,5

0,5

YcrHblii onpoc

19

XHWMHMYECKUE CBOMCTBA IIPOCTHIX
BELICCTB — HEMETAIUIOB

0,5

0,5

20

OOMeH BemecTB U IpeBpaleHue
SHEPTUH B OPraHU3ME YeIIOBEKa.
Burtamunsl

VYeTHBII onpoc

21

XHUMHYECKHE CBOMCTBA CIIOKHBIX
BEIIECTB

0,5

0,5

22

PasMHoOkeHue u pa3Butne
OpraHM3Ma yejoBeKa.
HacnepoBanue npu3HakoB y
yenoBeka. HacnencrBeHHble
00JIe3HU, UX PUYUHBI U
npenynpexaeHue. I'ensl n
XPOMOCOMBI.

VYeTHBII onpoc

23

Omnpenenenue xapakTepa cpeibl
pacTBOPOB KUCJIOT U LIETOYEH C
IMOMOIIBO HHAWKATOPOB.

Tect

24

buconnanbHas npupoaa 4€JI0BCKaA.
IIcuxonorus u oBpeeHUe
YCJIO0BCKa

0,5

0,5

Tect

25

KauecTBeHHBIE peakiiu Ha
ra3o00pa3HbIe BEIIECTBA

0,5

0,5

26

B3anmMocBs3u opraHn3mMoB 1
OKpY>Karolleu cpeibl
Bnusiaue sxonoruueckux GakTopos

0,5

0,5




Ha OpraHu3Mbl

IIpoBenenune pacuéToB Ha OCHOBE
27 p p 1 1 Permenne 3agau

dbopMyI U ypaBHEHUH peakuuii

B3anMocBs3u opraHu3mMoB u
OKpY KaroIen cpeabl

28 DKOCHCTeMHasi OpraHu3aIus 1 0,5 0,5
KUBOM Tipuposl. brocdepa —
riao0anabHast SKOCUCTEMA.

IIpoBenenune pacuéToB Ha OCHOBE
29 p p 1 1 Permenne 3agau

(dbopMyn U ypaBHEHUHN peakuuii.

Poaw 6uonoruu B popmupoBaHuu
COBPEMEHHO

30 €CTECTBEHHOHAYYHON KapTHUHBI 1 0,5 0,5
MHpa, B TPAKTUYECKON
JIeITEILHOCTH JTIOACH

31 Pemenue npoOGHBIX BapHaHTOB Pewenne
oro BapHaHTOB

32 | Pemenue npoGHbBIX BapaHTOB Pemenune
orm BapUaHTOB

33 | Pemenne npoOHBIX BapuaHTOB Pemenue
orn BapHaHTOB

34 Pemrenue npoOHBIX BapHaHTOB Pewenne
ors BApUAHTOB

Htoro yacos 34

1.3.2. CoaepxaHue y4eOHOro ImjiaHa
1. Bsenenne. Ocobdennoctu OI'D mo xumuu B 2023r.

Teopusa: Beonubiii unctpykrax. Ocodennoctu OI'D no xumuu B 2023r. Kogudukarop 351eMeHTOB
conepxanusi, cnenupuxanusa Kumos OI'D o xumuu, gemonctpanuonubsii KUM 2023r.,
nHpopMmanuonusie pecypest OI'D

Ilpaxkmuka: Brinonnenue ogHoi u3 Bepcuit OI'D 3a npeapiaymue roasl. [IpoBepka BbIIOTHEHUS
TeCTa, aHaJIU3 Pe3yJIbTaTOB.

2. CrpyKTypHO-(YHKIIMOHAJIbHASI OpPraHU3aLUs MPOKAPUOTUUYECKUX U DYKAPUOTUYECKHUX KIIETOK.

OcHoBHBIE CBOMCTBa *H1BOro. Heknetounsie popMbl KU3HU

Teopus: DneMeHTapHBIM COCTaB KJIEeTKUM. HeopraHwdeckne M OpraHMYECKHE BEIIECTBA B KIIETKE.
«HaxoxeHne cooTBeTCTBUS MEXAY CTPOCHHEM, CBOMCTBAMHU M (PYHKIMSIMH OPraHUYECKUX BEILIECTB B
KJIeTke». YrieBonsl. benku. Jlunuael. DyHKIUU: SHEpreTHyYecKas, CTPOUTENbHAs, 3aracarouiasi,
curHaigpHass ©  Jp. «CTpyKTypHO-QYHKIMOHANbHAs  OpraHM3alys  MPOKAPUOTHYECKUX U
9YKapUOTHYECKUX KJIETOK». OCOOEHHOCTH CTPOEHHS MPOKAPUOTUUYECKUX U SYKAPHUOTUUECKUX KIIETOK.
CpaBHeHHUE KIETOK NMPOKApHOT U 3ykapuoT. Bupycel. OcoOEHHOCTH CTPOCHHUS U JKU3HEAEATEIbHOCTH.
Bupycusie 3a6oneBanus. BUU-undexmusa. CITU/.



Ilpakmuka: OCOOEHHOCTH CTPOEHUSI MPOKAPHUOTUYECKUX U IYKAPUOTHYECKHX KieToK. CpaBHEHHE
KJIETOK MPOKAPUOT U 3YKAPHOT.

3. Ctpoenue aroma. 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB 3JIEMEHTOB U MX COCIUHEHUUN B CBSI3U C
rnojoxxeHueM B llepuoanueckon cucreme.

Ilpakmuka: Pemenue 3anau no temam. Ctpoenue atoma. CTpoeHUE 3JIEKTPOHHBIX 000J0YEK aTOMOB
[Tepuonuueckoit cucremnl Jl.M.MenneneeBa. Sapo aroma. Hyknonsl. M30TOmnbl. DeKTpOHHBIE
000J104KH. DIEKTPOHHBIE KOHpUrypauuu atomoB. [lepuoanueckuii 3akoH u Ilepuonnyeckas cucrema
xumuyeckux anemeHToB /.M. MenaeneeBa. @uU3ndecknuid CMbICH MOPSAIKOBOIO HOMEPA XUMHUYECKOTO
anemeHTa. I'pynnel u nepuoasl Ileprognyeckoit cuctembl. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB
3JIEMEHTOB U WX COCIMHEHUN B CBA3U C IMOJOXKEHUEM B lleproanyecKoll CHCTEME XUMHUYECKUX
3JIEMEHTOB

4. Cucrema, MHOrooOpa3ue U 3BOJIOLMS dKUBOW NPUPObl. XapakTepucTUKa apcrsa bakrepun
Teopua: LlapctBo bakrepuu. Ponb GakTepuil B mpupojie, )KU3HU YesIoBeKa U COOCTBEHHOM
nesitenbHOCTH. bakTepun — Bo30ynuTenu 3a00jieBaHUl pacTeHUH, )KUBOTHBIX, YEJIOBEKA.

Ilpakmuka: Paccmotpenue Oakrepuii obopymoBanueM 1eHTpa «Touka Pocra» - nudpoBbiM,
CBETOBBIM MUKPOCKOIIOM, pPACCMOTPEHHE FOTOBBIX MUKPOIIPENapaToOB.

5. OcCHOBHBIE IOHATHS XUMHHU. CTpOGHI/Ie MOJICKYIIL. XHUMHYECKas CBSI3b
Teopuﬂ: CTpOCHI/IC MOJICKYIIL. XuUMHYECKasl CBSA3b. KOBAJICHTHAs (HOJ'IS[pHaH n HCHOJ'IHpHaSI), HOHHAas,
MCTATIIMYCCKaAsd.

6. Cucrema, MHOrooOpasue 1 3BOJIONMS KHUBOM MPUPOJIBL. XapaKTepUCTHKa apcTBa Pactenus
Teopus: PazHooOpa3ue pacTeHHIl, 0COOEHHOCTH UX CTPOCHHUS U KU3HEAesITeabHOCTH. Ponb B mpupoze
Y KU3HH Y€JI0BEKa. DBOJIOLHS PACTCHUM.

Ilpakmuka: PaccmoTpenue pacteHuid ooopynoBanuem rneHTpa «Touka Poctay - mudpoBsiM,
CBCTOBBIM MUKPOCKOIIOM, paCCMOTPEHUEC I'OTOBBIX KOJ'IJ'IGKHI/Iﬁ.

7. BaneHTHOCTh XUMHYECKHX 3J1eMEeHTOB. CTeICHb OKMCIICHUS

Teopus: BalneHTHOCTb XUMUYECKHUX JIEMEHTOB. CTETIEHb OKUCIICHHUS
Ilpaxkmuka: Pemienue 3a7a4y Ha BAJIGHTHOCTD U CTENEHb OKucieHus. [IpoBepka 3HaHuii (Tecr).

8. Cucrema, MHOTO0OOpa3He 1 IBOIIONHS KUBOK MPUPOJIBL. XapaKTEPUCTHKA apcTBa JKMBOTHBIE
Teopusa: Pa3znooOpa3ue >KHBOTHBIX, OCOOCHHOCTH HX CTPOCHHS M >KHU3HeAeATelIbHOCTH. Ponb B
IIPUPOJIE U )KU3HH YEJIOBEKA. DBOJIOLUS KUBOTHBIX.

Ilpakmuxka: PaccMoTpeHne )KUBOTHBIX M UX yacTell o6opynoBanueM neHrpa «Touka Poctay -
U(POBBIM, CBETOBBIM MUKPOCKOIIOM, PACCMOTPEHHUE TOTOBBIX KOJUIEKITUH.

9. OcHOBHBIC KJIACCHI HEOpraHUYECKHX BemecTB. HoMeHkmarypa
Teopua: Ilpoctele W cnoxHble BemecTBa. (OCHOBHBIE KJIACChl HEOPraHWYECKUX BEIECTB.
Homenxknarypa Heoprannueckux coequHennid. Oxcuasl. ['napokeunasl. Kucnorer. Comu
Ilpaxmuka: PelieHne 3a1a4 o TeMe.

10. Cuctema, MHOrooOpasue 1 3BOJIIOLHUS KUBOM MPUPOIbl. XapaKkTepuCcTUKa HapcTBa [ puds



Teopus: PaznooOpazue rpuboB. OCOOEHHOCTH CTPOCHMSI W JKHU3HEACITEIBHOCTH TpuOOB. Poib B
IIPUPOJIE U KU3HU YEJIOBEKaA. JIMIalHUKY.

Ilpakmuka: PaccmoTpenune rpuboB M uX dacTeid obopymoBanumem mneHtpa «Touka Pocra» -
U(POBBIM, CBETOBBIM MHUKPOCKOIIOM, PACCMOTPEHHUE TOTOBBIX KOJUIEKIIHA.

11. Knaccugukanus XMuMHYECKUX PEeaKLUi 0 pa3IMyHbIM IPU3HAKaM
Teopusa: XWMHYECKHME pEaKUUU. YCIOBHA M IPU3HAKA IPOTEKaHWs XMMHYECKHX pEaKLuM..
Knaccupukanus XMMUYECKUX peakUuil MO0 pa3IuMyYHbIM IPHU3HAKAM: YHCIY U COCTaBY HUCXOAHBIX U
IIOJIyYEHHBIX BEUIECTB, U3MCHEHHUIO CTECIICHEH OKUCICHHMS XUMHUYECKMX JIEMEHTOB, IOIVIOLIECHUIO U
BBIACJICHHUIO SHCPTHUU
Ilpakmuka: Pemienue 3aa4 1o Teme.

12. Yuenue o0 sBosouuu opranmdyeckoro mupa. Y. JlapBUH — OCHOBOMNOJOXHHK Y4YEHHS 00
IBOJIIOLIUH.
Teopua: Yuenue o0 3BONIONMM opraHuyeckoro mupa. Y. Jl[apBUH — OCHOBOIIOJIO)KHUK Y4Y€HHsI 00
IBOJIOLMH. YCIIO)KHEHHE pacTeHHH W JKMBOTHBIX B TIIpolecce HBOMOUMH. buomormueckoe
pa3HoOoOpa3ue Kak OCHOBA YCTOMYMBOCTH OMOC(HEpHI U pe3ysIbTaTa YBOIOLUH.

13. Teopus AIIEKTPOITUTUIECKOMN TUCCOIIHALINH.
Teopusa: DNEKTPOIUTHI U HEEKTPOIUTHL. KaTHOHBI M aHMOHBI. DJIEKTPOJIUTUYECKAS] TUCCOLUALINS
KHCIIOT, TIesIouei, aMQOTEePHBIX THAPOKCUIOB U COJICH (CPeIHUX).
Ilpakmuka: Peuienue 3a1a4 110 TeMe.

14, CXO,I[CTBO YCJIOBCKA C KUBOTHBIMHM H OTJIIMYHUEC OT HUX. O6H.[PII>1 IUIaH CTPOCHHUA U IIPOLCCChI
KHU3HCACATCIIBHOCTH YCJIOBCKA.
Teopuﬂ: CXOI[CTBO YCJIO0BCKa C ) XKUMBOTHBIMHU U OTJIIMYHUC OT HHUX. O6H.IHﬁ IJIaH CTPOCHUA U IIPOUCCChI
KHU3HCACATCIIBHOCTH YCJIOBCKA.

15. OxucnuTenbHO-BOCCTAHOBUTENIbHBIE pEAKIIUU
Teopusa: Knaccudpukamuss (OBP). Oxwucnurenu u BoccraHoButenu. Ilporecc oxuciaeHuss u
BocctanoBieHus. [Togbop korddunmentos B ypaBHeHusix OBP .Meton anekTpoHHOT0 6anaHca
Ilpakmuka: PelieHue 3a1a4 1o TeMe.

16. HeiiporymopanbHass peryssius IpOLECCOB JKU3HEAEATEIbHOCTH opraHuzMa. HepsHas
cuctema. Pednekc. Peduiexkropnas nyra. Kenessl BHyTpeHHEH cekperuu. [ opMOoHbI
Teopusa: HeiliporymopanbHasi peryisius HpOIECCOB >KU3HENEATENbHOCTH opranusma. Hepnas
cucrema. Pepnexc. Pednexropnas nyra. XKenespl BHyTpeHHeH cekpenuu. 'opMonbl. Briciias HepBHas
NEeSITeNIbHOCTbD.

17. XuMuueckue CBOMCTBA MPOCTHIX BEIIECTB — METAIIIOB
Teopus: Xvumudeckue CBOMCTBA MPOCTHIX BEHIECTB — MeTaLTOB. OO0IIasi XapaKTepUCTHKA, CBOWCTBA U
nonxy4yeHue MetayioB. CBOMCTBA LIEIOYHBIX U HIEIOYHO3EMEIbHBIX MeTaioB. CBONCTBA alFOMUHUS,
JKeJie3a, [IMHKa
Ilpaxmuka: PeleHue 3a1a4 1o TeMe.

18. CtpocHue 1 KHU3HEACITSILHOCTD KIIETOK, TKAHEH, OPTaHOB, CHCTEM OPT'aHOB YEJIOBEKA



Teopusn: Iluranume. Cucrema nuieBapeHus. Jlpixanme. Cucrema apixaHusi. TpaHCHOPT BEIIECTB.
OnopHo-ngBurarenpHas cuctema. BHyTpeHHss cpeaa opraHusma. BelneneHue NpoaykToB
xu3HenesTensHocTH. [TokpoBsl Tena u ux ¢pyHkuuu. Opransl 4YyBCTB, UX POJIb B )KU3HU UEIOBEKA.
Ilpakmuxka: PaccMOTpeHHE KIETOK, TKaHel obOopymoBanueMm IeHTpa «Touka Pocra» - mudpoBbiM,
CBETOBBIM MUKPOCKOIIOM, PACCMOTPEHHUE TOTOBBIX KOJUICKIIUH.

19. Xumnueckue cBoicTBa MPOCTHIX BEIECTB — HEMETAJIJIOB
Teopus: XuMHUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB — HEMETAJIOB: BOAOPOJA, KACIOPO/a, FAJIOT€HOB,
cepsl, a30Ta, (pocdopa, yriepoaa, KpeMHHUS.
Ilpakmuka: Peuienue 3a1ad 110 TeMe.

20. OOMeH BeIIecTB U MPEBPAIICHIE YHEPTUU B OPraHU3ME YeJIOBEKa. BUTaMUHBI
Teopus: OOMeH BEIIECTB U IPEBPAILICHUE SHEPTUU B OpraHU3Me Yej0BeKka. BuTaMuHbI

21. Xumuueckue CBOMCTBA CIIOKHBIX BEIIECTB
Teopus: XuMudecKkue CBOMCTBA CIIOKHBIX BEIIECTB: OKCHIOB (OCHOBHBIX, KUCIOTHBIX, aM()OTEPHBIX),
OCHOBaHUH, KUCJIOT (00II1e CBOMCTBA, CHeM(pUIECKHe CBOWCTBA a30THOM, cepHO U opTodochopHOi
KHCJIOT), cojieil. B3auMoCBsI3b pa3InyHbIX KJIaCCOB HEOPTaHUUECKHUX BEIIECTB
Ilpakmuxka: PeleHue 3a1a4 0 TEMaM.

22. PazMHOXEHHE W pPa3BUTHE OpraHuU3Ma dYeloBeKa. HacienoBaHume NPU3HAKOB Y YEIOBEKA.
HacnencrBenHble 001€3HU, UX IPUUUHBI U NIpeynpekaeHue. ['eHbl U XpOMOCOMBI.
Teopua: PasMHOXKEHUE M pa3BUTHE OpraHum3Ma yeioBeka. HacienoBaHue NPU3HAKOB y 4YEIOBEKa.
HacnencrBenHble 001€3HU, UX IPUUUHBI U NIpeyNpekaeHue. ['eHbl U XpOMOCOMBI.

23. OnpeneneHue xapakTepa cpeibl pacTBOPOB KUCIIOT U ILeJI0Yel C MOMOIIBIO HHANKATOPOB
Ilpakmuka: llpaBuna 06e30mMacHOCTM B IIKOJbHOM Jsaboparopuu. JlaboparopHas mocyna u
oOopynoBanue. Paznenenue cmeceir n ounctka BemecTB. [Ipurorosnenue pacrsopos. Omnpesenenue
XapakTepa cpelbl pacTBOPOB KHUCIOT M MIENIOUYEH ¢ TTOMOIIbI0 HHIANKATOPOB. KauecTBeHHBIE peakinu
Ha MOHBI B pacTBOpe (XJI0pHUA-, CylIb(aT-, KapOOHAT-UOHBI).

24. buconmanbHas npupoja yenoBeka. [Icuxosorus u noBeaeHue yenoBeKa
Teopusa: bucounanbHas npupoja yesnoBeka. MecTo 4eaoBeKa B CUCTEME OpraHuYecKoro mupa. YepTsl
CXOJCTBA M pa3iMyusi B CTPOCHUU, IOBEACHUM M PA3BUTHUM YEJIOBEKAa M MIIEKOIMHUTAIOLINX
(4emoBeKOOOpa3HBIX 00E3bSIH).
Ilpakmuka: Pemenue tecta

25. KavecTBeHHBIC peakIMy Ha ra3oo0pa3Hbie BelecTBa (KHUCIOPOJI, BOJOPOJ, YIVICKUCIBIN ras,
aMMHUaK).
Teopus: KadecTBeHHBIE peakIlMy Ha Ta3000pa3HbIie BelecTBa (KUCIOPO, BOJOPOI, YITIEKUCIBIN Ta3,
aMMHaK).
Ilpakmuka: Tlony4yenue ra3000pa3HbIX BEIIECTB.

26. B3amMocCBsI3uM OpraHM3MOB M OKpY)Karomled cpeipl. BimsHue skomormvecknx (pakTopoB Ha
OpraHu3MBbl



Teopusa: BnusHue sKkomormdeckux (akTopoB Ha opraHu3mbl. IlpucnocoOneHuss opraHusmMoB K
pa3NUYHBIM SKosIorndeckuM Qaxtopam. [lomymnauus. BzaumonelcTBUs pa3HbIX BUAOB (KOHKYPEHIIHSA,
XHUITHUYECTBO, CHMOMO03, apa3uTu3M). Ce30HHbIE M3MEHEHHS B )KUBOM MPHUPO/IE.

Ilpakmuka: CoctaBieHre LN Pa3HbIX BUJOB JKMBBIX OPraHU3MOB. PaccMOTpeHHe npHCcrocoOaeH i
y Pa3iIMYHBbIX OPraHU3MOB.

27. IlpoBenenue pacu€ToB Ha OCHOBE ()OPMYIJI U ypaBHEHUN peakiui
Ilpakmuka: BpluucieHne MaccOBOW [OJMM XMMHUYECKOIO »JJIEMEHTa B BelecTBE. BbruncieHus
MOJIEKYJISIPHOM Macchl, MOJISIPHOM ~ Macchl, KOJIMYeCcTBa BellecTBa. Boruncienus: mMaccol, 00beMa Win
KOJIMYECTBA BEIIECTBA II0 M3BECTHOM Macce, OO0bEMYy WWJIM KOJMYECTBY BEUIECTBA OJHOIO U3
BCTYIUBILUX B PEAKIIUIO WU MTOJYYUBIIUXCS B PE3yJIbTAaTe PEAKIIMK BEIIECTB.

28. B3auMOCBsI3M OpraHU3MOB M OKPYKAIOIIEH Cpelbl. DKOCHCTEMHAas OpTraHW3aIusl >KHBOU
npupoasl. buocdepa — rmobanpHas sxocucTema.
Teopua: Ponbp mnpousBoautTesneil, mnorpeOuTeneid M pa3pylmIuTeNied OpPraHUYeCKHX BEIIEeCTB B
HKOCUCTEMAaX M KPYrOBOPOTE BellecTB B pupoie. OCOOEHHOCTH arpO’IKOCUCTEM.
Ilpakmuxka: CocTaBieHue MUIIEBBIX CBSI3€H B 3KOCUCTEME, LIENU TUTAHHUS.

29. TlpoBeeHne pacy€ToB Ha OCHOBE ()OPMYII U YPaBHEHUH pEaKIIUi.
Hpakmuka: Brruncnenuns MOJIAPHOT'O o0BeMa ra3oB II0 HN3BCCTHOMY KOJINYCCTBY
BelecTBa, o0beMy mim macce. CrnocoObl BBIpRKEHHS COJCPIKAHHS PAaCTBOPEHHOTO BELICCTBA B
pacTtBope: MaccoBasl JOJIs, MOJbHas J0Js. 3ajadyd Ha TPUTOTOBJICHHUE pACTBOPOB 3a/IaHHOU
KOHIICHTPAIIUHU U3 PACTBOPOB C YKa3aHHON MacCOBOM JTOJICH.

30. Ponp Ouonornu B (HOpMHUPOBAaHMHM COBPEMEHHOH €CTeCTBEHHOHAYYHOW KapTHHBI MHpa, B
MPAKTUYECKON JEATEIbHOCTH JIIOIeH
Teopusa: Ponb Ouosiornu B (pOPMUPOBAHUM COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MUDPA, B
MPAKTUYECKON JEATETLHOCTH JIt0Iei. MeToabl M3YYeHHS )KUBBIX OOBEKTOB.
Ilpakmuxka: buonornueckuit skcnepumeHT. HaOmronmenue, onucanue, M3MEpeHHE OMOJIOTMUYECKUX
00BEKTOB

31. Pemenne npoOHbIX BapuantoB OI'D
Ilpakmuxka: Pemenne npoOHbIX BapruanToB OI'D no xumun

32. Pemenne nmpoOHBIX BapranToB OI'D
Ilpakmuka: Pemenune npoOHIX BapuanToB OI'D mo 6uonoruu

33. Pemenne npoOHBIX BapranToB OI'D
Ilpakmuxka: Pemenne npoOHbIX BapuanToB OI'D no xumun

34. Pemenue npoOHbIX BapuantoB OI'D
Ilpakmuxka: Pemenne npoOHbIX BapuanTtoB OI'D no Ouonoruu

1.4.IINTAHUPYEMBIE PE3YJIbTATDBI



JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YNIbTATHl OCBOSHHSI IIPOTPAMMBI OCHOBHOT'O OOIIET0 00pa30BaHMs TOCTUTAIOTCS
B X0J/i¢ 00y4eHHs] XMMUU B €IMHCTBE Y4eOHOW M BOCIUTATEIBHON JESTEIBHOCTH B COOTBETCTBUU C
TPAJIULUOHHBIMU POCCUHCKUMU COLMOKYJIbTYPHBIMM M JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
OPUHATHIMU B OOIIECTBE TpAaBWIAMH W HOPMaMmMH TIOBEACHUS M CIIOCOOCTBYIOT THpolieccam
CaMOIIO3HaHUs, CAaMOPa3BUTHSI U COLUAIN3ALMH 00yUYarOIIHUXCS.

JIMYHOCTHBIE Pe3yJbTAaThl OTPAXkKAIOT TOTOBHOCTh O0YYaIOIINUXCSI PYKOBOJCTBOBATHCS CUCTEMOM
MIO3UTUBHBIX LIEHHOCTHBIX OPHEHTAalUi U PACIIUPEHHUE OIbITA ICSATEIBHOCTH HAa €€ OCHOBE, B TOM
4HCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOLIEHMSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY M HAyYHOMY
HACJIEUI0, TIOHUMaHUs 3HAYEHUS XMMMUYECKOH HAyKM B JKU3HM COBPEMEHHOro OOIIECTBa,
CIOCOOHOCTH BIIQJIETh JOCTOBEPHOM HH(pOpMAMEed O MEepeOBbIX AOCTIKEHHSIX M OTKPBITHAX
MHUPOBOW M OT€YECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHHUIX 00 yCTpOICTBE MHpa U
00111eCTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

IIPEICTABICHNS O COLUAIbHBIX HOPMAX U MPaBUJIaX MEXJINYHOCTHBIX OTHOIIEHUH B KOJIJIEKTUBE,
KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOW, Y4YEOHOMCCIIEIOBATEIbCKOM,
TBOPUYECKOM U APYTUX BUAAX JESATEIBHOCTH, FOTOBHOCTU K pa3HOOOpa3HOW COBMECTHON JESATEIbHOCTH
IIPU BBIIOJHEHUM Y4YEOHBIX, [MO3HABATENbHBIX 3aJ1a4, BBIMOJIHEHUMM XHUMHUYECKHUX OSKCIIEPUMEHTOB,
CO3JIaHUH Y4EOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHMMAHHUIO W B3aUMOIIOMOIIM B TIPOIIECCE ITOM
y4eOHOI JesTeTbHOCTH, TOTOBHOCTH OLIEHUMBATh CBOE IMOBEIEHUE M IMOCTYIKHM CBOMX TOBapHIIEH ¢
IIO3ULMU HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIIEACTBUN IIOCTYIKOB;

3) HEHHOCTH HAYYHOTO MIO3HAHMS:

MHUPOBO33PEHUYECKUE TPEJCTABICHUS O BEIIECTBE M XMMHUYECKOM pEaKLUU, COOTBETCTBYIOLIUE
COBPEMEHHOMY YpPOBHIO DPa3BUTUS HAyKHM M COCTAaBJISIIOIIME OCHOBY Ul IIOHUMaHHUS CYHIHOCTH
HAay4yHOM KapTHHBI MHpa, HPEJICTaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSI IPUPOJIBI,
B3aMMOCBSA35IX YEJIOBEKA C IPUPOIHOMN CPEIOi, O POJIM XMMHUH B ITIO3HAHNU ITUX 3aKOHOMEPHOCTEN;

M03HABaTEIbHbBIE MOTHBBI, HaIlpaBJICHHbIE Ha I[IOJIyUY€HHE HOBBIX 3HAaHUM 1O XHUMUH,
HeoOXoIuMble Uil OOBSICHEHHs HaOJII0JaeMbIX IPOIECCOB U  SBJICHUHN, IO3HABATENbHOM,
MHGOPMALIMOHHON M YMTATENbCKOM KyJIbTYpbl, B TOM YHCJE HAaBBIKOB CaMOCTOSTEIbHOM pabOThl C
y4eOHBIMM TEKCTaMH, CIPABOYHOM JIMTEpaTypod, JOCTYHHBIMH TEXHHYECKUMH CpPEICTBAMHU
MH(POPMALIMOHHBIX TEXHOJIOTHA;

UHTepeC K OOyuYeHHIO M TO3HAaHUIO, JI0003HATEIbHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
caM000pa30BaHUI0, TMPOCKTHONW M HCCIEIOBATEILCKOM JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS O0yUYEHHS B JajbHeHIIeM;

4) hopMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHE LIEHHOCTHU KU3HU, OTBETCTBEHHOI'O OTHOUIEHMS] K CBOEMY 3/10POBbIO, YCTAHOBKHM Ha
3JI0pOBBIIl 00pa3 >KM3HU, OCO3HAHUE MOCIEACTBUN U HENPHUITHE BPEIHBIX NMPUBBIYEK (YMOTpeOIeHUs
aJIKOTOJI, HApPKOTUKOB, KYpEHHUs), HEOOXOJUMOCTH COOJIIOJIEHHS NpaBWil OE30MacHOCTH MpHU
OOpaleHn! C XUMUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) TpyA0BOTO BOCIUTAHUS

MHTEpPEC K MPAaKTUYECKOMY M3YUYEHHIO podeccHil 1 Tpyia pa3IuuyHOro poja, yBaXXEHHUE K TPYLY
U pe3yJbTaTaM TPYAOBOH AESITEIbHOCTH, B TOM YMCJIE HAa OCHOBE NMPUMEHEHHUS MPEJAMETHBIX 3HAHUN
[0 XMMHUH, OCO3HAHHBIA BBHIOOP MHIMBUIYaTbHOW TPACKTOPUH MPOAOIIKEHUS 00pa3oBaHUs C YUETOM
JUYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XUMHH, OOLIECTBEHHBIX HHTEPECOB MU MOTPEOHOCTEM,



YCIEIIHOM NpO(eCCUOHAIBHOW JESITeIbHOCTH M PAa3BUTHS HEOOXOAMMBIX YMEHHMH, TOTOBHOCTb
alanTHPOBATHCS B MPO(ECCHOHANBHOM cpene;

6) 9KOJIOrNYECKOT0 BOCTIUTAHHUS:

9KOJIOTMYECKU 11€71eCO00Pa3HOe OTHOLIEHUE K IPUPO/IE KaK UCTOYHUKY XKU3HU Ha 3eMile, OCHOBE
e€ CylIeCTBOBAaHMS, IOHUMAaHHE [IEHHOCTH 3JI0POBOrO M 0€301acHOro oopasa *KHM3HU, OTBETCTBEHHOE
OTHOLICHHE K COOCTBEHHOMY (DU3MUYECKOMY M IICUXHUYECKOMY 3/I0pPOBbI0, OCO3HAHHWE LIEHHOCTH
coOJr0IeHHsl TpaBuJl 0€30MacHOrO IMOBEAEHUS IpU padoTe ¢ BELIECTBAMHU, a TaKXKe B CHUTYyallUsX,
YTPOXKAIOUIUX 30POBBIO U KU3HU JIIOJEH;

CIOCOOHOCTH HPUMEHATh 3HAHMS, MOJTydaeMble NPU M3YYEHUM XMMHUH, A pelleHHs 3ajad,
CBA3AHHBIX C OKPY’KAIOILEW NPUPOJHOM CPENOH, IS MOBBIILICHUS YPOBHS HDKOJIOTMYECKON KYJIbTYpHI,
OCO3HAHMA TIO0ATBFHOTO XapaKTepa AKOJOTHMUYECKUX MpoOIeM M MyTel MX pELICHUs MOCPEACTBOM
METOJ0B XMMHH, HKOJIOTMYECKOTO MBIIUICHHs, YMEHHUS PYKOBOJCTBOBATHCS UM B IIO3HABATEIIBLHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B coctaBe MeranpeIMeTHBIX pE3YJbTaTOB BBIJACHAIOT 3HauuUMble [UId  (OPMHPOBAHUSA
MHUPOBO33pEHHUSI OOIIEHAYYHbIE TOHATHA (3aKOH, TEOpHs, NPHUHIMI, THIOTe3a, (aKT, CHCTEMA,
IIPOLIECC, AKCIEPUMEHT M JPYroe.), KOTOpbI€ MCIONb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
npeaMeTax M MO3BOJSIIOT Ha OCHOBE 3HAHMN W3 3THUX NPEAMETOB (OPMHPOBATH IMPEICTABICHHE O
LIEJIOCTHOM HAay4yHOM KapTMHE MHpa, U YHUBEpCaJIbHble YdeOHblE JAEWCTBUS (IIO3HABATENIbHBIC,
KOMMYHUKATHBHbBIC, PEryJIATUBHBIE), KOTOpble oOOecrneyuBaloT (HOPMHPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHWPOBAHUIO U OCYILECTBIICHUIO YU€OHOH €A TEIbHOCTH.

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC e CTBHUS

ba3oBble Jlornueckue AeicTBHsA:

YMEHUSI HCIIOIb30BATh MPUEMBI JIOTHYECKOTO MBIIIICHUS NPU OCBOCHUM 3HAHUMW: PAaCKpBIBAaTh
CMBICI XMMHUYECKUX MOHATUHN (BBIIEIATh MX XapaKTepHbIE NMPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C
OPYTMMU TIOHATUSIMHU), UCIHOJB30BaTh MOHATHS Ui OOBSCHEHMS OTIENbHBIX (DAaKTOB M SIBICHMIA,
BbIOMPAaTh OCHOBAaHUS W KPUTEPUHM I KJIACCU(PUKALMK XUMHMYECKHX BELIECTB M XMMHUYECKHX
peakIMii, ycTaHaBIMBaTh MPHUYUHHO-CIEJCTBEHHBIC CBSI3M MEXAy OOBEKTaMHU M3Y4EHUs, CTPOMUTH
JIOTHUECKUE PACCYXKAEHUs (MHAYKTHBHBIE, JAEIYKTUBHBIE, I10 aHAJOTHH), JelaTh BBIBOABI U
3aKJII0YEHUS;

YMEHHE TNPUMEHATh B INpOLECCe IMO3HaHWS MOHATHSA (IIPEIMETHbIE M METaNpeAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, UCHOJIb3yeMble B XHMHH, HPeoOpa3oBbIBaTh MIMPOKO
MpUMEHsSIeMble B XHMHUHU MOJEJIbHBIE MPEJICTaBICHUS] — XUMHYECKMH 3HAK (CHMBOJ 3JIEMEHTA),
xumuueckas GopMmyna U ypaBHEHHE XMMHUYECKON peaklMy — MpU PEelIeHUH y4eOHO-IT03HaBaTEIbHbBIX
3a1a4, ¢ y4€TOM OTHUX MOJEJIbHBIX IPEACTABICHUN BBIABIATH U XapaKT€PU30BaTh CYIICCTBEHHBIE
MPU3HAKH U3YYaeMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUECKUX PEAKIIMH, BBISABIATH OOIINE
3aKOHOMEPHOCTH, NPUYMHHO-CIEIACTBEHHBIE CBA3M U IPOTUBOPEUMA B H3Y4YaeMBIX IpouLeccax U
SIBJICHUSAX.

Ba3oBble uccienoBarebcKkue AeiCTBHA:

YMEHHUE UCITOJIb30BaTh MMOCTABICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TaAKXKE B
KauecTBE OCHOBBI JUIsl (DOPMHMpPOBAHHS THIOTE3bl MO MPOBEPKE MNPABUIHLHOCTU BBICKa3bIBAEMbIX
CYKJICHUN;



MpUOOpeTeHne OmblTa MO IJIAHUPOBAHUIO, OpPraHM3alMd M TMPOBEACHUIO YYCHHUYECKUX
HKCIEPUMEHTOB, yMEHHE HaOII0/aTh 3a XOIOM IPOILECcca, CAMOCTOSTENbHO NPOTHO3UPOBATH €ro
pe3yabTar, (opMyaHUpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3ylbTaTaM MPOBEIEHHOTO OIBITA,
HCCJICIOBAHMS, COCTABIIATH OTYET O MPOJICIAHHOMN padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOMpaTh, aHAIU3UPOBATh U HHTEPIPETUPOBATH MHGOPMAIUIO PA3IUYHBIX BUIOB U
dbopM mpelCcTaBICHUS, MOJy4aeMyl M3 Pa3HbIX HCTOYHHMKOB (HAyYHO-TIOMYJSpHas JUTEparypa
XUMHUYECKOTO COJIep)KaHMsI, CIIpaBOYHbIEe MOcoOus, pecypchl MHTepHeTa), KpUTHUYECKH OLIEHHWBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

yYMEHHUE TMPHUMEHATh pa3jIMyHble METOJbI M 3alpochl MpH MOHUCKE U 0oTOOpe MHpopMarmuu u
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOMUMBIX JUIS BBIMOJIHEHUS y4eOHBIX M ITO3HABATEIBHBIX 3a7a4
OmpeAeN€HHOr0 THIA, NPUOOpPETEHWE OomnbiTa B O0JACTH HCIIOJIB30BaHHUS HMH(DOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIAZIEHUE KYJIbTYpOW aKTHBHOI'O HCIOJIB30BAHUS Pa3IMUHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (OpMY MpeCcTaBleHUss WH(OpMAIIH
U WUTIOCTPUPOBATH pelllaeMble 3a7aud HECIOXKHBIMH CXEMaMH, AHarpaMMaMmu, IPYruMu ¢GopMaMu
rpauK U UX KOMOMHAIUSIMU;

YMEHHME HCIOJb30BaTh U AaHANM3UPOBATh B IMpolecce Y4eOHOM U HCCIIeq0BaTENbCKON
JESITeIBbHOCTH MH()OPMAIUIO O BIMSHUU IMPOMBIIIICHHOCTH, CEIBCKOTO XO34HCTBAa U TPAHCIOPTA HA
COCTOSIHUE OKPY’KAIOLIEH MPUPOTHON CpeIbl.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

yYMEHHUS 33JlaBaTh BOMPOCH! (B XOJi¢ nuajnora u (Win) AUCKYCCHH) IO CYIIECTBY OOCYXIaeMoun
TeMbI, (GOPMYITHPOBATH CBOU MPEIIOKEHHS OTHOCUTEIHHO BHITIOJIHEHUSI MPEATIOKEHHOM 3a/1a4u;

YMEHHUS TPEJCTABIATh MOJIYYCHHBIE PE3yJbTaThl MO3HABATEIHHOW NEATEIHHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JeaTh MPE3CHTALUI0 Pe3yJbTaTOB BHIMOJHEHUS XMMHUYECKOTO HKCIIEPUMEHTa
(;mabopaTopHOro omsita, Ja00OpaTOpHOl pabOTHI MO HCCIEAOBAaHUIO CBOMCTB BEIIECTB, Y4€OHOIO
MIPOEKTA);

YMEHHsSI Y4eOHOro COTpPYIHMYECTBA CO CBEPCTHHKAMHM B COBMECTHOM I103HAaBATEIbHOU U
HCCIIEIOBATENbCKON JIEATENbHOCTH MPH PEIIEHUH BO3HHUKAIOLIMX MPOOJeM Ha OCHOBE yd€Ta OOIIMX
MHTEPECOB M COIJIAaCOBaHMs MO3ULUN (00CYyX/IeHHsS, OOMEH MHEHMSIMH, «MO3TOBBbIE IITYPMBD»,
KOOpJUHAIINSI COBMECTHBIX JIEUCTBUM, ONpENEICHUE KPUTEPUEB IO OLEHKE KAaYeCTBA BHIIOJHEHHOU
paloThI U ApyTHE).

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

YMEHHE CaMOCTOSITENIBHO OIpPENEATh LEIN JEATEIBHOCTH, IIaHUPOBAaTh, OCYILECTBIATH,
KOHTPOJMPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATENIBHOCTh, BBIOMpPATh Hamboee
s dexTuBHBIE CITOCOOBI pelieHns YUeOHBIX U MO3HABATENbHBIX 3a7a4, CAMOCTOSITEIIbBHO COCTABIISTh
WM KOPPEKTHPOBATh MPEUIOKEHHBIM AJITOPUTM JEUCTBUHM IpPU BBINOJIHEHUU 33JaHUN C YYETOM
MOJIyY€HUsI HOBBIX 3HAaHMM 00 H3yyaeMbIX OO0BEKTaX — BEUIeCTBaX M peaKlusiX, OLIEHUBATH
COOTBETCTBHE IMOJIYUEHHOTO PE3yJibTaTa 3asBICHHOM L€, YMEHUE HCIIOJIb30BaTh M aHAIM3UPOBATh
KOHTEKCTBI, ITpe/ijIaraéMble B YCIIOBUU 3aJaHHM.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pPE3yIbTATOB IO OCBOEHHUIO  00S3aTENBHOTO  COJEPIKAHUSA,
YCTAaHOBJIEHHOTO  JTaHHOW  (enepanbHOl  paboueil  mporpamMmoi,  BBIAEISIOT:  OCBOCHHBIE
o0yJaronuMuCs Hay4dHbIE 3HAHUS, YMEHHUS U CIOCOOBI NEeWCTBHM, crienndudeckue s MpeaMeTHON



obOnacTu «XI/IMI/IH», BUIblI ACATCIBHOCTU I10 IIOJYYCHHIO HOBOI'O 3HAHHA, €ro HWHTCPIPETAlHU,
HpeOGpa303aHmo U IPUMCHCHUIO B PA3JIMYHBIX y‘ICGHLIX 1 HOBBIX CUTyalUsIX.

PA3JIEJ Ne2 «kKOMILJIEKC OPTAHU3AIIMOHHO - IIEJJAT'OT'MYECKHUX YCJIOBUI»
2.1.YCJIOBUs PEAJIM3AIIUU ITPOI'PAMMDbI

MarepuajibHO - TexHMYecKkoe oOecrmevyeHue - Hammunme kabuHeTa, KOMIBIOTEpa, MPOEKTOPA,
MHUKPOCKOIIOB, IIU(poBOil 1abopaTopuu, HATMYKE peakTUBOB, o0opynoBanue «Touku PocTay.
HNudpopmanuonnoe odbecneyenne — padboure TeTpaau, yueOHbIe IPEe3eHTAIUH, BUICO.

KanpoBoe o6ecnieuenue — yyutenb XUMHHA U OHOJIOTHH COOTBETCTBYET 00pa30BaTEIbHOMY LICH3Y.

2.2.00PMbI ATTECTAIIMHU (KOHTPOJIA)

CpeacrBa:
e lHTEepHET TEXHOJIOTHUH,
e o0opynoBanue neHTpa «Touku poctay.

MeToabl KOHTPOJISI: KOHCYJIbTAallM, JTOKJIAJ, 3alllUTa UCCIEeI0BaTEeIbCKUX pabOT, BBICTYIUIEHUE,
BBICTABKa, PE3EHTALINs, MUHU-KOH(EpeHLns, HayuHO-UCCle10BaTeIbCKas KOH(epeHuus.

B cootBercTBMM C BO3pacToM NPUMEHSIOTCS pa3HOOOpas3Hble (POpMBI AeATeIbHOCTH: Oecerna,
urpa, nmpakTuueckas pabora, SKCIIEpUMEHT, Ha0JI0/IeHUe, IKCIPECC-UCCIIeI0BaHUE, KOJIJIEKTUBHBIE U
WHIUBUAYAJIbHBIE HCCIIEIOBAaHUS, CAMOCTOSATENbHas paboTa, 3aluTa HCCIIEeI0BaTeNIbCKUX padoT,
MUHU-KOH(pEPEHLIUs, KOHCYIbTAIIMSL.

KomnnekruBable (GoOpMBbl MCHOIB3YIOTCS MPH HW3YYEHHHM TEOPETHUECKHUX CBEJEHUH, 0(OpMIICHUU
BBICTABOK, IPOBEJACHUU OSKCKypcuid. ['pynmoBble (OpMBl HPUMEHSIOTCS IpPU  MPOBEACHUU
MPAKTUYECKUX PaOOT, BBIMOJIHEHIH TBOPUECKUX, UCCIIEA0BATENBCKUX 3a/IlaHHUM.

WupuBuayansHeie  (GopMbl pabOThl MPUMEHSIOTCS NpH paboTe € OTAEIbHBIMH pedsTamuy,
o0JIafjafoIMMU HU3KUM WJIM BBICOKMM YPOBHEM pa3BuUTHs. MTorom mposeneHHs J1aOOpPaTOPHBIX HIIU
MPAKTUYECKUX paldoT SBIAIOTCA OTYETHl C BBIBOJAMH, pUCyHKaMH. Ha 3aHATHAX Kypca yuaiiuecs
ydarcs TOBOPUTH, OTCTAaMBaTh CBOK TOYKY 3pEHHUS, 3allUILATh TBOpPYECKHE pabOThl, OTBEYaTh Ha
BOIIPOCHI.

MeToabl M IPUEMBI.
[IporpamMma npegycMaTpuBaeT IpUMEHEHUE PA3IMYHbIX METOJOB U MIPHUEMOB, YTO TMO3BOJISIET CAENATh
o0y4yeHue >(PPEeKTUBHBIM U HHTEPECHBIM:

® CEHCOPHOTrO BOCHPUATHS (JEKLUUHU, TPOCMOTP BUIEO(PUIBMOB);

e mpakTuyeckue (JabopaTopHble pabOThl, IKCIEPUMEHTHI);
® KOMMYHHUKaTHBHBIE (IUCKYCCHH, O€CEIbl, POJIEBBIE UIPHI);
e KOMOWHHUpPOBaHHbIE (CAMOCTOSTENbHAs paboTa yyaluxcs, IKCKypCUU, HHCLIEHUPOBKH);

e 1poOJIeMHBIH (Co3/1aHNe Ha YpOKE MPOOIEMHON CUTYalluH).

Ouenka 3¢p(peKTUBHOCTH PAdOTHI:



Bxoasimmii KOHTpPOJIb — ONpeneicHUE YPOBHS 3HAHWM, YMEHHM, HABBHIKOB B BHJE Oecel,
MPAKTUYECKUX pabOT, BUKTOPUH, UTP.
IIpoMe:KyTOUHBII KOHTPOJIb: KOJUIGKTUBHBINA aHAIN3 Ka)I0W BBITOJHEHHON pabOThl U caMOaHAIIN3;
MIpOBEpKa 3HaHUH, YMEHUH, HABBIKOB B X0/1€ OeceIbl.
HToroBplii KOHTPOJIB: IPE3CHTAIIMH TBOPUYECKHUX U MCCIIEIOBATEIBCKUX Pa0OT, ydacTue B BHICTAaBKAX
U MEpONPUATHUSX, YUaCTHE B KOHKYpPCAX UCCIIEOBATEIbCKUX PabOT B HIKOJIBHOM Hay4HOM OOIIECTBE,
9KOJIOTUYECKOM OOLIECTBE.
@DopMBbI NOIBEICHUS UTOIOB PEAIM3ALIUN IPOIPAMMBI.

e lTOroBbie BEICTAaBKH TBOPYECKUX paboT;

L4 HOpT(bOJ'II/IO " IPE3CHTAaIH HCCHCHOBaTeHBCKOﬁ JACATCIIBHOCTH,

e VYuyacTHe B KOHKYpCax MCCIEI0BATEILCKUX PadoT.

Kpurepun oueHKkH 3HAHUH, YMEeHU U HABBIKOB.

Huskuit ypoBeHb: yI0BIETBOPUTEIBHOE BIIaJICHUE TEOPETUUECKON MH(OpMAIIHEii 110 TeMaM Kypca,
YMEHUE MOJIB30BaThCs TUTEPATYPOM TIPHU MOATOTOBKE COOOIIEHUM, YJaCTHE B OpraHU3aIMH BBICTaBOK,
JJIEMEHTapHblE IPEICTaBICHUSI 00 MCCIeA0BaTeNbCKON JAESITEIbHOCTH, IaCCUBHOE Y4YacTHE B
CEMHHAapax.

Cpennuii ypoBeHb: OCTATOYHO XOPOILIEE BIIAJCHUE TEOPETHUECKOW WH(pOpMammend 1o Kypcy,
YMEHHE CHCTEMaTH3UPOBaTh U MOAOMpPATh HEOOXOAUMYIO JINTEPATypPy, IPOBOJUTH UCCIIECIOBAHUS U
OTIPOCHI, UMETh MPEJICTABICHHE O Y4eOHO—HCCIEeI0BATENbCKON JEATEIbHOCTH, y4acTHEe B KOHKypCax,
BBICTaBKaX, OpraHU3alluu U MPOBEICHUN MEPOIPUITUH.

Bricokuii ypoBeHb: CBOOOAHOE BIAJCHHE TEOPETUYECKOW HHQOpMAIME MO Kypcy, yMEHHE
aHAJIM3UPOBATh JTUTEPATypHbIe HCTOYHUKHU U JAHHBIE UCCIIEIOBAaHUI U OMPOCOB, BBISABISATH MPUUYHHBI,
HO)I6I/IpaTB METOJbI UCCIICAOBAaHUA, IPOBOAUTH y‘~I€6HO—I/ICCJ'IeI[0BaTGHI>CKYIO JACATCIIbHOCTh, aKTUBHO
IPUHUMATh Y4YacTHE B MEPONPUATUAX, KOHKYpCaX, MPUMEHATh MOJYyYEHHYIO HH(OpMalHMI0 Ha
IIPAKTHUKE.

2.3.METOJANYECKHUE MATEPUAJIbI

- 0cobennocmu opzanu3ayuu yuedbno20 npoyecca — O4HO;

- Memoowl 00yueHus - CIOBECHBIN, HATJISAHBIN IPAKTUYECKHM, OOBSICHUTENBHO — UIUTIOCTPATUBHBIH,
u BocnuTaHus (yoexx1eHue, MooupeHre, CTUMYIMPOBAHUE, MOTHBALIMS)

- hopmul opzanuzayuu odpazoeamenvHo20 npoyecca: TpyNIoBas, UHAUBUyallbHas, 1apHAs;

- hopmul opzanuzayuu yueoH020 3anamMus — BbICTaBKa, KOHKYPC, MAacTep — KJIACC, OTKPBITOE
3aHSTHE, IPAKTUYECKOE 3aHATHE, Ja00PaTOPHBII ONBIT, IKCIEPUMEHT;

-neodazozuyeckue mexnoao2uu (TEXHOJIOTUS UCCIEI0BATENBCKON IEATEIbHOCTH, TEXHOJIOTUS
IIPOEKTHOH 1€ATEIBHOCTH, TEXHOJIOTUS UTPOBON AESITEIBHOCTH, TEXHOJIOTHUS PAa3BUTHSI KPUTUYECKOTO
MBIILIJIEHHS] YEPE3 UTEHUE U THUCHMO,



2.4.CIIUCOK JIUTEPATYPbI
Jlns menarora

1. Yyebnoe nocobue "OI'D 2023. Xumus. 9 kinacc. OCHOBHOM ToCyAapCTBEHHBIN SK3aMeH. THIIOBBIC
tectoBble 3aanus" Kopomenko A.C. MockBa. 3aaTenbcTBO «DK3aMeEH»,

2. HaconoBa A.E. —aBTOp — coctaButens Xumus B Tabnunax 8-11 kmacesl M. « Ipoday, 2008

3. Mengenes FO.H. XuMmusi: HOBBI MOJHBIN CIIPABOYHUK I TOATOTOBKH K OI'D

4. Xumua.0I'0-2021. TemaTuueckuil TPEHUHT: y4€OHO-METOJUYECKOE II0COOME 10 XUMUH, 9 Kiacc.
B.H.lopoubkun, U3narensctBo «Jlermony, 2020.

5. OI'D. Xumus. Tumosklie sk3ameHanionHbie BapuanTel. 30 BapuanTos, [1.}0.Jlobporuna,2 2020.

6. «Xumus, OI'D. Tunossie 3ananus.» [[.1O. Jobpotun, I'. H. MomuanoBa MockBsa. «IIpocBemenue,

7. 2020. 6. «Xumusi B ypaBHEHHUAX peakiuil.», yueoHoe nocoodue. XK.d.Koukapor, PocToB-Ha-Jlony
«Denunkcy, 2019.

8. Xomuenko A.B. Xumus. ['ocynapctBeHHas utoroBasi arrectanus (o HoBod Qopme). 9 kmacc.
Tunossle TecToBLIE 3amannsa. M.: Dk3amen, 2008.

9. OI'D xumusi: ANTOPUTMBI BBITTOJIHEHHS THNIOBBIX 3aaanuit/ Tpodpumona A.H.- Mocksa:Dxcemo,2020.

10. Xwmwms. Pemenue 3amad: mocobue s crapmiekinaccHukoB.- CII6:  «cmenmanbHas
nuTepaTrypay,1998.

Z[OHOJIHI/ITGJILHEUI Jurepartrypa aJis y4almmxcst

1. Xumusa.0I'D3-2023. TemaTHuecKuii TpEHHHT: y4eOHO-METOAMUYECKOE MTOCOOHe Mo XUMHH, 9 Kiacc.
B.H.loponbkun, U3narensctBo «Jlermony, 2023.

2. OI'D xumusi: ANTOpUTMBI BBITTOJTHEHHSI THNIOBBIX 3a1anuii/ Tpodpumona A.U.- Mocksa: Dkcmo,2020

3. Xumusa. Pemenue 3amau:  mocobue g crapiiekiaccHUKoB.-  CII6:  «cmenumanbHas

auTeparypar,1998.



