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1.

OBIIIASI XAPAKTEPUCTHKA PABOYEM TIIPOT'PAMMBI

YYEBHOI'O ITIPEJIMETA «CCO0.01.07 Xumus»

1.1. Mecto mnpeamera B

NpOrpaMMBbl:

CTPYKTYpe OCHOBHOH 00pa3oBaTebHOM

VYuebnsiit mpeamer «CO0O.01.07 Xumusp» siBisieTcst 00s13aTeIbHONW 4acThiO
00111e00pa30BaTeIbHON TOJATOTOBKM 00pa3oBaTEIbHON IMPOrpaMMbl B COOTBET-
ctBun ¢ ®I'OC CIIO no cnermumanpHOCcTH «08.02.01 CTpOUTENBCTBO M DKCILTyaTa-
LU 3/IAHUN U COOPYKEHUM»

1.2. Heab u njiaHupyeMblie pe3yJibTAThl 0CBOCHHS Y4eOHOr0 MpeaMeTa

@opMHUPOBAHUE Yy CTYACHTOB NPEICTABICHUSA O XUMUYECKON COCTABIIAIONIEN
€CTECTBEHHO-HAYYHOW KAPTUHBI MUpA KaK OCHOBBI MPUHATHS PEIICHUN B )KU3HEH-
HBIX U ITPOU3BOACTBEHHBIX CUTYAalUsX, OTBETCTBEHHOI'O MOBEICHUS B IPUPOJIHON

cpene.

[Inanupyemble pe3yibTaThl OCBOeHHs ydeOHoro mpeamera «COO0.01.07
Xumusiy onpeaernsuck ucxos uz TpedoBanuit ®I'OC COO u tpedoBanuiit PI'OC
CIIO no cnernuanbHocTh «08.02.01 CTpoUTENbCTBO M IKCILTyaTalusl 3[aHUN U CO-

OPYKECHUI».

Ocob6oe 3nauenue npeamet umeet npu popmupoBanuun OK 01, OK 02, OK

04, OK 07.

Konx u Haume-
HOBaHHE KOM-
neTeHnuii

IInanupyemble pe3y/bTaTbl OCBOCHHS Y4eOHOr0 INpeaMera

O01mme

JAncuunianHapHbIie

OK 01 Bri6upats
CrocoObl  petiie-
HUS 3aJad Tpo-
beccroHanbHOM
JEeSITENIbHOCTH
MIPUMECHHUTETHHO
K pa3IMYHBIM
KOHTEKCTaM

OK 02 Hcnons-
30BaTh COBpe-
MEHHBIE CpEeJICTBA
MOMCKa, aHalu3a
U UHTEpIIpETAINH
uHpopMaluu, W
UH(POPMALIMOH-
HBbIC TEXHOJIOTHH
JUTSL BBITIOTHEHUS
3amau npodeccu-
OHaJIbHOU  1Hes-
TETBHOCTH

OK 04 Dddex-
THBHO  B3aWMO-
JIEUCTBOBATb U
paboTath B KOJI-

- IICHHOCTHOE OTHOILIEHHE
K TOCYJapCTBEHHBIM CHUM-
BOJIaM, HCTOPUYECKOMY H
IPUPOJHOMY  Hacleauio,
MaMATHUKAM, TpaauIUsIM
HaponoB Poccum, poctu-
xkeHusM Poccun B Hayke,
HCKYCCTBE, CIIOpTE, TEXHO-
JIOTUSIX U TPYAE;

- YMEHHuE IPOrHO3UpOBATh
HEeOJIaronpusTHbIE 3KOJIO-
TUYECKHe MOCJIEACTBUS
NpeANPUHUMAEMbIX  JIeH-
CTBHM, MPEAOTBPALIATh UX;
- CTaBUTh U (GopmMynHupo-
BaTh COOCTBEHHEBIE 3aa4yy
B 00pa3oBarenbHON nes-
TEIbHOCTU M >KU3HEHHBIX
CUTYaIUsX;

- CO3/1aBaTh TEKCTHI B pas-
JTUYHBIX ¢dopMaTax C yde-
TOM Ha3HadyeHus WHOOP-
Malyy U LEJIEBOU ayAHuTO-
puM, BBIOMpAs ONTUMAaJb-

- cOopMHUPOBAHHOCTH MPEACTABICHUI: O XUMHU-
YECKOM COCTaBJISIOLIEH €CTECTBEHHOHAYYHOU
KapTUHBI MHUPA, POJIM XUMHUHU B MO3HAHUU SIBIIE-
HUW TpUpoObl, B (POPMUPOBAHUU MBIIUICHUS U
KYJIbTYpPbl JIMYHOCTH, €€ (YHKIIMOHATBHOU Tpa-
MOTHOCTH, HEOOXOUMOM MIJIsi PEIICHUS TIPAKTHU-
YecKUX 3a7ad U JKOJOTHYEeCKH OOOCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3J0POBBIO U TMPHUPOTHOMN
cpene;

- BIIaJICHUE CHCTEMOM XMMHYCCKHMX 3HAHHH, KO-
TOpasi BKJIFOYAET: OCHOBOIIOJATalOIINe MOHATHUS
(XMMHYECKHUI 2JIEMEHT, aTOM, dJIEKTPOHHAs1 000-
JoYKa atoma, s-, P-, d-aJIEeKTpOHHBIE OpOUTAIIN
aTOMOB, WOH, MOJIEKYJia, BaJICHTHOCTb, JJIEKTPO-
OTPULIATENILHOCTh, CTETIEHb OKUCIICHUS, XUMUYe-
CKasi CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISPHBIN
00BeM, YrJIepOdHBbIN CKeneT, (yHKIIMOHAIbHAas
rpyIIa, paaukai, W30Mepus, U30MePbl, TOMOJIO-
TUYECKUU psAJl, TOMOJIOTH, YTJI€BOJOPOIbI, KHC-
JIOPOJI- U a30TCOJepKAIIUe COSAUHEHHSI, OHOI0-
TMYECKU aKTUBHbBIE BEIIECTBA (YIJIEBObI, )KUPHI,
Oenku), MOHOMEp, TOJIUMEDP, CTPYKTYPHOE 3Be-
HO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS, KpH-
CTAJUTMYECKasi PeIIeTKa, THIbl XUMUYECKHX pe-

4




JICKTHBE
MaHJie

OK 07 Copneit-
CTBOBAaTh COXpa-
HEHUIO OKpYXa-

n KO-

FOILIEH Cpeabl,
pecypcocoepe-
KEHUIO, TpUMe-

HATH 3HAHHSA 00
U3MEHEHUHU KIIH-
Mara, MPUHIUIIBI
OEepEKITUBOTO
MIPOU3BOJICTBA,
3P PEeKTHBHO
JIECTBOBATE B
Ype3BbIYAHBIX
CUTYaIUAX

Hylo (opmy mnpencraiie-
HUS U BU3yaAJIU3alluu;

- OICHHMBATh JOCTOBEp-
HOCTh, JICTUTUMHOCTb HH-
dopmanmu, ee COOTBET-
CTBHUC IIPaBOBbLIM HW MO-
pPaTBHO-ITUYECKHM  HOP-
Mam.

aKIUil (OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE, K-
30- ¥ SHJOTEPMHUECKUE, PEAKLUU HOHHOTO 00-
MEHa), PacTBOP, JIEKTPOJIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJINTUYECKAS. TUCCOLMALINSI, OKUCIUTED,
BOCCTAHOBUTEINb, CKOPOCTb XHMHYECKOW pEaK-
LMY, XUMUYECKOE PaBHOBECUE), TEOPUU U 3aKO-
Hbl (TEopuss XMMUYECKOIO CTPOEHUS OpraHuye-
ckux Bemects A.M. BytiepoBa, Teopusi 3Jiek-
TPOJIUTUYECKON AMCCOLUALNM, MEPUOINICCKUI
3akoH JI.MI. MenneneeBa, 3aKOH COXpaHEHMS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH S3bIK
XMMUH, (PAKTOIOTUYECKHE CBEJIEHHUS O CBOU-
CTBaxX, COCTaBe, MOJIY4YEHUU U OE30MacHOM HcC-
[I0JIb30BAHUN BaXHEMIIMX HEOPraHMYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOIl
JIeSITEIIbHOCTH YEJI0BEKa,

- c()OPMHUPOBAHHOCTh YMEHMH BBIABIATH Xapak-
TEpHbIE MPU3HAKKM WU B3aUMOCBS3b H3YUYEHHBIX
MOHSTUM, MPUMEHSATh COOTBETCTBYIOLIUE IOHS-
THUS NIPU OIIMCAaHUM CTPOCHMS U CBOMCTB HEOpra-
HUYECKUX M OpPraHUYECKUX BEIECTB M HX IIpe-
BpAILCHUI; BBIABIISATh B3aUMOCBSI3b XMMHUECKUX
3HAHUU C MOHATUSAMHU U NPEACTABICHUSAMU APY-
I'MX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- cOpMHPOBAHHOCThP YMEHHUH HCIOIB30BaTh
HAaUMEHOBAHMSI XMMHMUYECKHUX COCIMHEHUN MEX-
JTYHapOJHOT'O COI03a TEOPETUYECKON U MPHUKIaI-
HOM XMMHUM U TPUBHAJIBHBIE HA3BaHMs BAJKHEM-
IIMX BEIIECTB (ITHJIEH, aleTWIIEH, IIIHIEPHUH,
denon, popmanpaerua, YKCycHas KUCIOTa, Tu-
LIMH, YrapHbId ra3, YIJEKHCIbIA ra3, aMMHaK,
ramieHasl U3BeCTb, HETallleHasl U3BECTb, IUTHEBAS
coJla M JIPYrux), COCTaBJIATH (hOPMYJIbI HEOpra-
HUYECKUX M OpPraHMYECKHUX BEILECTB, YPABHEHHUS
XUMHUUYECKHX peakuui, OOBSACHATh UX CMBICIH,
MOATBEPKIaTh XapaKTEPHbIE XMMHYECKHE CBOM-
CTBa BELIECTB COOTBETCTBYIOIIUMHU 3KCIIEPUMEH-
TaMU U 3alUCSAMM YPAaBHEHMM XUMHUYECKUX pe-
aKIN;

- c(hOpMHUPOBAHHOCTb YMEHHUI YCTaHaBJIMBATh
MPUHAJIEKHOCTh HM3YYEHHBIX HEOPraHMYeCKUX
U OpPraHMYECKHUX BEIIECTB K OIPEIEICHHBIM
KJlaccaM M TPYIIaM COEIUHEHHH, XapaKTepu3o-
BaTh MX COCTaB M BAa)KHEHINME CBOMCTBA; OINpe-
JIeNSATh BUJIbI XUMUYECKUX CBsi3el (KOBaJEHTHaS,
MOHHAs, MeTaJuIM4ecKas, BOJOPOIHAs), THIIbI
KPUCTAJIMYECKUX PEIIETOK BEIIeCTB; KJIACCH-
(GUIMPOBATH XUMUYECKUE PEaKIIH;

- BIIQJICHHE OCHOBHBIMM METOJIaMU Hay4YHOI'O
MO3HAHUS BEIIECTB U XUMHUYECKHUX SIBJICHUI
(HabnrofeHue, U3MepeHue, HIKCIEPUMEHT, MOJie-
JMPOBaHUE);




- c(popMHPOBAHHOCTH YMEHUI MPOBOAUTE pacye-
Thl MO0 XUMHYECKHM (OpPMYJIaM U YPaBHEHUSIM
XMMUYECKHUX PeaKklHil ¢ MCIOJIb30BaHUEM (PU3H-
YECKUX BEJIMYUH, XapaKTEPU3YIOIMX BeELIECTBa
C KOJINYECTBEHHOW CTOPOHBI: MaccChl, oObeMa
(HOpMasIbHBIE YCIIOBHSI) I'a30B, KOJIMYECTBA Be-
I1€CTBA; UCIOJb30BATh CUCTEMHBbIE XUMHUYECKHUE
3HAHUA AJI1 OPUHATHSA PELICHUH B KOHKPETHBIX
KM3HEHHBIX CHUTYyallUsX, CBA3aHHBIX C Bellle-
CTBaMU U UX IIPUMEHEHUEM;

- C()OPMHPOBAHHOCTh YMEHMH IUIAHUPOBATH U
BBINIOJHATh XMMMUYECKUH OSKCIEpUMEHT (Tpe-
BpAILEHUs OPraHMYECKHUX BELIECTB IpPU Harpe-
BaHUU, MOJY4YEHHUE O3TUJIEHA U M3YyYEHHUE €ro
CBOWCTB, KaUECTBEHHbIE PEAKLIUU HA aJbJICTUIbI,
Kpaxmall, YKCYCHYIO KHUCJOTY; JeHaTypauus
O€lIKOB MpHM HArpeBaHWHU, LBETHBIE pEaKIUU
O€JIKOB; MPOBOJUTH PEAKIIMM MOHHOTO OOMEHa,
ONpEENATh Cpely BOJHBIX PpPacTBOPOB, Kaue-
CTBEHHbIE pEaKLMU Ha Cyibdar-, kKapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTUOH aMMOHUS; peuiarhb
HKCIEpUMEHTaIbHbIE 3a/aun 1o TemaM "Merai-
ae" u "Hemeramnbl") B COOTBETCTBUU C NpPaBU-
JaMU TE€XHUKU 0€30MaCHOCTHU MpH 0OpallleHUH ¢
BEIIECTBAMH H J1TA0OpaTOPHBIM 00OPYIOBaHUEM;
HPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOTO 3KCIIe-
puMeHTa B (opMe 3alluCu YpaBHEHHMH COOTBET-
CTBYIOUIMX peakUuil U GOPMYIHPOBATH BHIBOJbI
Ha OCHOBE 3TUX PE3YJbTATOB;

- c(hOPMHUPOBAHHOCTb YMEHHUS AaHAJIM3UPOBAThH
XUMHUYECKYI0 HH(OpMalMI0, MOJy4yaeMyl Hu3
pasHBIX HCTOYHHUKOB (CpEJICTB MacCOBOH HH-
¢dopmaruu, cetb UHTEpHET U ipyrue);

- chopMHpOBAaHHOCTH YMEHUI coOMOaTh IMpa-
BUJIa DKOJIOTMUYECKHU 1€1eco00pa3Horo moBeje-
HUS B OBITY M TPYJOBOI JEATEIBHOCTU B LEINAX
COXpaHEHMsI CBOETO 3/I0pOBbS U OKpYXKarolieu
IIPUPOJHON CpEIbl; YUUTHIBATh OMACHOCTH BO3-
JIENCTBUS Ha JKUBBIE OPTaHU3MBbI ONPEAETICHHBIX
BELIECTB, NOHUMAsi CMBICII [TOKA3aTeNsl MPeAeib-
HOUW JJOIyCTUMOM KOHIIEHTpaI1u;

- JUIs 0OydJaroUmMXcsi C OrpaHUYEHHBIMH BO3-
MOKHOCTSIMH ~ 3/10pOBbsl:  C()OPMHUPOBAHHOCTh
YMEHHUSI NPUMEHSTHh 3HAHUS 00 OCHOBHBIX JO-
CTYIHBIX METO/IaX MO3HAaHUS BELIECTB M XUMHU-
YECKHUX SIBJICHUI;

- JUIA CJIENbIX U CIA0O0BUISAIIMX OOYYarOIINXCS:
c(OpPMHPOBAHHOCTh YMEHHUSI HCIOJIb30BaTh pe-
apeHO TOUEYHYIO cHucTeMy o6o3HaueHuil Jl.
Bpaiinsg 1u1st 3anucu XuMuueckux Gopmy.




2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITPEIMETA

2.1. O0bem yueOHOI TUCHHUIUINHBI U BHAbI Y4e0HO padoThl

Buj yueOHoi padoThl

O0beM 4acoB

O0bem o0pa3oBaTe/IbHOM NPOrpaMMbl Y4eOHOT0 IpeaMeTa 34
B T.4. B popMe NPaKTHYECKOH MOATOTOBKHU -

B TOM YHCJIC:

- TeopeTudecKoe o0ydeHue 26
- 1abopaTopHbIE PaOOTHI 8

B TOM 4HCJIe IPO(ECCHOHATBHO-OPUCHTUPOBAHHOE COJICPIKAHUEC

CamocrosiTenbHas padoTa, B TOM YHCIIE:

IIpome:xxyTounasi arrecTanusi B popMe KOMILJIEKCHOTO 324€Ta ¢ OLEHKOM ¢ Y4eOHbIM

nmpeamMeTomM «buoaorus»




2.2. TemaTu4eckuii JiaH U coaep:kanue yueonoro npeamera «CCQ0.01.07 Xumus»

HaumenoBanue pa3- Coaeprxanue yueOHOro Mmarepuasa (0CHOBHOe U NPogecCHOHAIBbHO-0PHEHTHPOBAHHOE), Oo0bem, | Koabt
JeJIOB U TeM caMoCTosITeJIbHAsE padoTa 00y4arIMuXCs akaja. 4 | popMupyemMbIxX
KOMIIeTeHIH I
Paszngea 1. OO01asi 1 HeOpraHm4veckKast XuMmsi 31
Teopernueckoe o0yueHue OK 01
1.0cHoBHble noHsiTHA XuMuH. BemectBo. Atom. Monekyna. XuMUYecKui 31€MEHT. AJUIOTPO- OK 02
nus. [IpocTsle u cnoxHble BenecTBa. KauecTBeHHbIN U KOJIMYECTBEHHBIN COCTaB BEIIECTB. XU- OK 04
MUYECKHE 3HAKU U QopMyibl. OTHOCUTENIbHBIE aTOMHasl U MOJEKyJsipHas Maccel. KonnyecTBo OK 07
Tema 1.1 OcHoBHbIE
NOHATHS W 3aKOHBI | oorco b 2
N— 2.0cHOBHBIE 3aKOHBI XUMHH. CTexnuoMeTpHsi. 3aKOH COXpAaHEHHUs] Macchl BEIIECTB. 3aKOH IO-
CTOSIHCTBA COCTaBa BEILLECTB MOJIEKYJIIPHON CTPYKTYphl. 3aKOH ABOTaJpO U CIEACTBUS UX HETO.
3.PacueTHble 3aa4d Ha HAXOXKJACHHUE OTHOCUTEIHHOW MOJEKYJSPHOW MAacChl, ONpEICIICHHE
MacCOBOW J0JIM XMMUYECKHUX 3JIEMEHTOB B CJII0)KHOM BEILIECTBE.
TectupoBanue
Teopernueckoe o0yueHue 2 OK 01
1.Ilepunoanyeckuii 3axkon .M. MenneneeBa. Otkpoitue J[.M. MenaeneesbiM Ileproanueckoro OK 02
3akoHa. I[lepuonuueckuit 3akon B opmynuposke .M. Menneneesa. [lepuoanueckas tabiauna OK 04
Tema 1.2 Ilepuonnde- | XUMHYECKUX 3JIEMEHTOB — rpadudeckoe 0TOOpaXeHHe TepruoIuecKoro 3akoHa. CTpykrypa rme- OK 07
CKasl cucTeMa XMMHU4Ye- | pUOJMYECKON TaOIuIbl: Iepro/bl (Masble U OONbIINE), TPYIIBI (IJIaBHAS U TOO0OYHAs).
ckux odnemeHtoB JIUM. | 2.Ctpoenue atoma u nepuoaunyeckuii 3axkon /I.U. MenaeneeBa. ATOM — CJOXHasi 4acTHIIA.
MenneneeBa u crpoe- | Sapo (IpOTOHBI W HEUTPOHBI) M AJIEKTpOHHast obojouka. M3oromsl. CTpoeHHE 3JEKTPOHHBIX
HUE aToMa 000J104€K aTOMOB 3JIEMEHTOB MaJbIX Meprno10B. OCOOEHHOCTH CTPOCHHUS INEKTPOHHBIX 000JI0UEK
aTOMOB 3JIEMEHTOB OOJIBIINX NEPUOJIOB (IEPEXOAHBIX deMeHTOB). [loHsATHE 00 opOUTAISIX. S-, p-
u d-OpOutanu. DIeKTPOHHBIE KOHPHUTYPAI[MA ATOMOB XUMHYECKUX JIIEMEHTOB.
TectupoBanue
Tema 1.3 Crpoenue | Teopernueckoe o0yueHue 2 OK 01




HaumeHoBaHue pas-
JeJIOB U TeM

Conep:xanue yueOHOro MaTtepuasia (OCHOBHOE U PO(deccHOHAIBLHO-OPHEHTHPOBAHHOE),
caMoCTosITeJIbHAsE padoTa 00y4arIMuXCs

Oo6mbem,
aKaju. 4

Koabl
dopmupyembIx
KOMIIETEeHIH i

BE€IICCTBa

1. Monnasi xummuyeckasi cBsi3b. KaTuoHbl, uX 00pa3oBaHKie U3 aTOMOB B pe3yibTaTe Mpouecca
OKHCIEHHs. AHHMOHBI, UX O0Opa30BaHHE U3 aTOMOB B PE3YJTAaTEe IPOLECCA BOCCTAHOBICHM.
HonHas cBA3b, KaK CBSA3b MEX1Yy KaTHOHAMHU M aHUOHAMH 3a CUET JIEKTPOCTATUYECKOIO IIPUTSI-
xenus. Kiaccudukanus MOHOB: MO COCTaBY, 3HaKy 3apsijia, HAUIMYHIO THIPATHOW OOOJIOYKH.
Honnble kpucTaummueckue pemeTku. CBONCTBA BEIECTB ¢ MOHHBIM THIIOM KPUCTAJUIMYECKON
PELIETKA.

2. KoBaJjieHTHasi XUMHYecKasi CBSI3b. MexaHn3M 00pa30BaHMsl KOBAJICHTHOM CBsI3U (OOMEHHBIH
U JIOHOPHO-AKIENTOPHbIN). DIEKTPOOTPULIATEIbHOCTh. KOBalIeHTHBIE MOJIIpHAs U HENOoJspHas
cBsA3U. KpaTHOCTh KOBaJIEHTHOU CBA3U. MOJIEKYISIDHBIE U aTOMHBIE KPUCTAJTIMYECKUE PEILETKH.
CBolicTBa BEIIECTB ¢ MOJIEKYJISIPHBIMU U @TOMHBIMU KPUCTAJUIMYECKUMHU PELIETKAMHU.

3. ArperaTHble COCTOSIHMSI BelleCTB M BOJOPOAHAs CBfA3b. 1Bep/oe, XKUAKOE U Ta3000pa3Hoe
cocTosiHus BenecTs. Ilepexo BemecTsa U3 OQHOIO arperaTHOro COCTOsHUSA B 1pyroe. Bopopon-
Hasl CBA3b.

4. Yncrele BemecTBa U cMecu. [loHsaTue o cMecu BeiecTB. ['OMOreHHbIE U T€TEPOTreHHbIE CMe-
cu. CocTaB cMecell: 00beMHasi 1 MaccoBasi 10JIM KOMIIOHEHTOB CMECH, MacCOBas J10J1s1 IPUMECEH.
5. IucnepcHblie cucrembl. [lonsarue o nucnepcHoit cucreme. JucnepcHas (paza U JUCIIEPCHOH-
Has cpena. Knaccudukanus aucnepcHsix cucteM. [IoHsATHE 0 KOTOUIHBIX CUCTEMAX.
TectupoBanue

JlabopaTopnas paGora

1. [IpuroroBnenue cycneH3uu kKapOoHara Kajablus B Boje. [losydyeHue sMyiabCMHM MOTOPHOTO
Mmacisa. O3HaKOMJIEHHE CO CBOMCTBAMU JUCIIEPCHBIX CUCTEM.

OK 02
OK 04
OK 07

Tema 1.4 Bopa. Pac-
TBOPBl  DJEKTPOJIUTH-

Yyeckast JUCCOIMANUS =

Teopernueckoe o0yueHue

1. Boaga. PactBopbl. PacTBopenue. Bona xak pactBoputens. PactBopumocts BemecTB. Hacwi-
HICHHBIE, HEHACHIIIEHHBIE, IEPECHIIICHHbIE PACTBOPHL. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B, KU -
KOCTEH M TBEPIBIX BEIIECTB OT PA3IMUHBIX (PAKTOPOB.

MaccoBas 107151 paCTBOPEHHOI'O BELIECTBA.

2. DINEKTPOJIUTHYECKAS AUCCONMUALMA. DICKTPOIUTH U HEIJICKTPOIUTHI. DJIEKTPOIUTHICCKAS
auccoumranus. MexaHu3msbl JIEKTPOJIMTUUYECKON IUCCOLMALMU [l BEMIECTB C Pa3JIMYHBIMU TH-
[IaMH XUMHYECKOH CBsI3U. ['mapaTupoBaHHbIE M HETHIpAaTUPOBaHHbIE HOHBI. CTENEHb 3JIEKTPOIIH-
THUYECKON JUCCOLMAIUU.

OK 01
OK 02
OK 04
OK 07




HaumeHoBaHue pas-
JeJIOB U TeM

Conep:xanue yueOHOro MaTtepuasia (OCHOBHOE U PO(deccHOHAIBLHO-OPHEHTHPOBAHHOE),
caMoCTosITeJIbHAsE padoTa 00y4arIMuXCs

Oo6mbem,
aKaju. 4

Koapbl
dopmupyembIx
KOMIIeTeHI NI

TectupoBanue

JlabopaTopnasi paGora

1. UcnbiTanue pacTBOPOB KHUCIOT MHAMKATOpaMH. B3anMopieiicTBHe METauioB € KHCIOTaMHU.
BzaumopeicTBue KUCIOT ¢ OKCUIAMH METAJLIOB. B3auMoelicTBUE KUCIOT ¢ OCHOBaHUSAMHU. B3a-
MMOJEICTBUE KUCIOT ¢ colisiMU. 2.V cribITaHue pacTBOPOB 1IesI04Yei nHAuKaropamu. Bzaumopeit-
CTBHME LIEIOYEH C cosiMU. PasiiokeHne HepacTBOPHMMBIX OCHOBaHWM. B3anmoneiicTBue coieil ¢
Mertauiamu. Bzaumopeiicteue coneit npyr ¢ apyrom. ['maponus cosield pa3auyHOro TMmna

Tema 1.5 Knaccudu-
Karms HeopraHuye-
CKHUX COEOUHEHUN U UX

cBo¥icTBa *

TeopeaneCKoe oﬁyqelme

1. Kucaotbl U ux coiicrBa. KUcioTbl Kak 3J€KTPOIUTHI, UX KIACCU(PHUKALUSA 110 Pa3IUYHbIM
MpU3HAaKaM. XMMHUUYECKHE CBOMCTBA KUCJIOT B CBETE TEOPUM DIIEKTPOJIUTHUYECKON JTUCCOLUALINH.
Oco0eHHOCTH B3aUMOJCHCTBHUSI KOHIIEHTPUPOBAHHOM CEPHOM M A30THOM KHUCIOT C METaJIaMHU.
OcHOBHBIE CTIOCOOBI MOTYYESHHS KUCIOTHI.

2. OcHoBaHus M UX cBoiicTBa. OCHOBAaHUS KaK AJIEKTPOJIUTHI, UX KIACCU(pUKALUS [0 pa3iny-
HBIM NpU3HaKaM. XMMHUYECKHE CBOMCTBA OCHOBAHUI B CBETE TEOPUU IEKTPOJIUTUIECKON TUCCO-
nuanuu. Pa3noxeHne HepacTBOPUMBIX B BOJE€ OCHOBAaHHWN. OCHOBHBIE CIIOCOOBI MOTYYEHUS OC-
HOBAHUM.

3. Cosin m ux cBoiicTBa. Conu Kak 1eKTpoiuThl. Conu cpeHne, KUCIble 1 OCHOBHbIE. XUMUYe-
CKHM CBOWCTBA COJIEH B CBETE TEOPUHU DIICKTPOIUTHYECKON auccoruanuu. CrnocoObl MoTydeHus
coseit. ' maponus comen.

TectupoBanue

OK 01
OK 02
OK 04
OK 07

Tema 1.6 Xumuueckue

Teopernueckoe o0yueHue

OK 01
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HaumeHoBaHue pas-
JeJIOB U TeM

Conep:xanue yueOHOro MaTtepuasia (OCHOBHOE U PO(deccHOHAIBLHO-OPHEHTHPOBAHHOE),
caMoCTosITeJIbHAsE padoTa 00y4arIMuXCs

Oo6mbem,
aKaju. 4

Koabl
dopmupyembIx
KOMIIETEeHIH i

peaxkuu

1. Knaccupukamusi XuMUYeCcKHX peakuuil. Peakiuyu coenuHeHUsI, pa3IoKeHUs, 3aMeIIeHuUs,
obOmena. Karanutnueckue peakiun. OOpaTuMble U HEOOpaTUMbIE peakluu. | OMOTeHHBIE U reTe-
pPOTeHHbIE PeaKIHH. DK30TEPMUUECKHE U IHAOTEPMUYECKUE peakuuu. TermioBoit adhdexT xumu-
YECKUX peakuui. TepMOXUMUYECKHUE YPaBHEHUS.

2. OKHMCINTEIbHO-BOCCTAHOBUTEILHBIE peakuuu. CteneHb okuciaeHus. OKUCIUTENb U BOC-
craHoBieHue. BoccraHoBuTens M okucieHrue. MeToj 3JeKTpOHHOTO OanaHca JUisi COCTaBICHUS
YPaBHEHU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA.

3. CkopocTh XMMUYECKHX peakuuid. [loHsITHE 0 CKOPOCTH XUMUYECKUX PEaKlnidl. 3aBUCUMOCTD
CKOPOCTH XMMHUYECKUX PEAKINIl OT pa3nuyHbIX (HaKTOPOB: MPUPOABI PEAarupyroluX BEIIECTB, UX
KOHIICHTpAIlMH, TEMIIEPaTyphl, MOBEPXHOCTU CONMPUKOCHOBEHUS W UCIOJIb30BAHUS KaTaJIU3aTo-
poB. O6paTuMocTh XUMHYecKHX peaknuil. OOpatuMble 1 HEOOpaTUMbIE peaKIu. XUMUYe-
CKO€ PaBHOBECHE U CITOCOOBI €r0 CMEIICHHUSI.

TectupoBanue

Jlaboparopnasi pabora

1. Peakuust 3aMelnieHust MeaM KeJe30M B pacTBOpe MeIHOro Kymopoca. Peakiuu, uayime ¢ 006-
pa3oBaHUEM OCaJKa, ra3a WK BOJIbl. 3aBUCUMOCTb CKOPOCTU B3aUMOJICHCTBUS COJITHOM KUCIIOTHI
C METAJUIAaMH OT UX MPUPOJBL. 3aBUCUMOCTb CKOPOCTH B3aUMOJAECUCTBHS LIMHKA C COJISIHON KHCIIO-
TOM OT ee KOHILIEHTpalMH. 3aBUCUMOCTh CKOPOCTH B3auMmoencTBus okcuaa meau (1) ¢ cepnoit
KHCJIOTON OT TEMIIEPaTYpBHl.

OK 02
OK 04
OK 07

Tema 1.7 Metauisl u
HEMETALIBI ¥

TeopeTuquKoe oﬁyqelme

1. Metaaiabl. OCOOEHHOCTH CTPOEHHUSI aTOMOB U KPUCTAIIOB. DH3UYECKHEe CBOICTBA METAJLIOB.
Knaccudukanus MeTasuioB o pa3InyHbIM MpU3HaKaM. XUMUYECKHE CBOICTBA METAIJIOB. DJeK-
TPOXUMMUECKHUH PsiJl HANIPSKEHUN MeTaioB. MeTtamiotepmust.

O6mmue criocoObl mosyueHus: metamuioB. [lonstue o metamnypruu. Ilupomeramnyprus, ruapome-
TaJUTYprust ¥ dneKTpomMeTayprusi. CriaBbl YepHbIE U 1IBETHHIE.

2. Hemeranabl. OcCoOGHHOCTHM CTpOEHHST aToMOB. HemeTamnsl — TPOCThIE BEIIECTBA.
3aBUCUMOCTh CBOMCTB TaJOr€HOB OT uUX mnojoxkenus B llepuogmueckoil cucreme.
OxucnuTenbHble 1 BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETANIOB B 3aBUCUMOCTH OT UX TOJIOKEHUS
B Sy 3JEKTPOOTPULIATEIHLHOCTH.

TectupoBanue

OK 01
OK 02
OK 04
OK 07
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HaumenoBanue pa3- Coaepixanue yueOHOro Mmarepuaa (0CHOBHOe U NpogecCHOHAIBbHO-0PHEHTHPOBAHHOE), Oo0bem, | Koabt
JeJIOB U TeM caMoCTosITeJIbHAsE padoTa 00y4arIMuXCs akaja. 4 | popMupyemMbIxX
KOMIIeTEeHIM I

Jlaboparopnasi pabora 2
1. 3akanka u otnyck cranu. O3HAKOMJIEHHWE CO CTPYKTypaMu ceporo u oesoro uyryHa. Pacmo-
3HABAHME PYJ JKEJIe3a.

Paznea 2. Oprannyeckass XuMHs 12
Teopernueckoe o0yueHue 2 OK 01
1. Ipeamer opranmyeckoii xumuu. IIpupoaHblie, HCKYCCTBEHHbIE U CUHTETUYECKHE OpraHuye- OK 02
ckue BeuiecTBa. CpaBHEHUE OPTaHUYECKUX BEILIECTB C HEOPTaHUYECKUMH. OK 04
BanenTHocTh. XMMHUECKOE CTPOEHUE KAK MOPSAAOK COCIUHEHHUS aTOMOB B MOJIEKYJIBI 110 BaJICHT- OK 07

Tema 2.1 OCHOBHBIE | HOCTH.

noHATHA  opranuue- | Kinaccndukauus opranuyeckux BemecTB. Knaccudukaiusi BEECTB MO CTPOCHHUIO YIIepo-

CKOM XMMHH U TEOpHS | HOTO CKEJIeTa U HAMYMIO0 (PYHKIIMOHANBHBIX Tpymil. 'omonoru u romosnorus. Hagana HomeHk1a-

crpoeHust  opranude- | Typsl IUPAC.

CKHMX COCIVHEHUN 2. Knaccupukanus peakumii B opranudeckoii xumum. Peakunu npucoeauHenus (ruprupoa-
HUS, TaJTOI€HUPOBAHMS, THAPOTaIOTeHUPOBAHNUS, THApaTan). Peakiuu oTtmierienus (aeruapu-
poBaHMs, AETUAPOTaJIOTeHUPOBaHus, aerujparannu). Peakuun 3amemnienus. Peaknuu nsomepu-
3anuu. M3rotToBieHne Moaenei MOJIEKYJ OpraHMYEeCKUX BEIIECTB.
TectupoBanue
Teopernueckoe o0yueHue 2 OK 01
1. AnkaHbl. AJIKaHBl: TOMOJIOTUYECKUHN psAJl, U30MEPUSI U HOMEHKJIaTypa ajlKaHOB. XMMHUYECKHE OK 02
CBOWCTBA aJIKaHOB (MeTaHa, 3TaHa): TOpEHHe, 3aMeIlleHe, pa3JioKeHue, Aeruapupoanue. [Ipu- OK 04
MEHEHHE aJIKAHOB Ha OCHOBE CBOMCTB. OK 07

Tema 2.2 VrieBono-
OBl U UX MPUPOJHBIE
NCTOYHUKHU

2.AJIKeHbl. DTUJIEH, €r0 NOJydyeHUe (AETUAPUPOBAHUEM ITAHA, AETIOJIMMEPU3aLlUEH MTOIUATUIIE-
Ha). ['oMoyorudeckuil psiz, U3oMepusi, HOMEHKIJIaTypa ajJKeHOB. XMMUYECKHE CBOICTBA 3TUJIEHA!
rOpeHue, KauecTBEHHbIE peakinu (obecrBeunBaHUEe OPOMHOM BOJBI M PacTBOpa IepMaHraHara
KaJus), TuApaTanus, noiauMepusanus. [[pumeHeHne s3TuineHa Ha OCHOBE CBOWCTB.

3./Iuenbl n kayuykH. [IoHsATHE O AMEHAX KaK yrJIeBOJOPOJAX C ABYMs JBOWHBIMM CBsA3siMH. Co-
NpsDKEHHBbIE JUeHbl. XUMUYecKue cBoicTBa OyraaueHa-1,3 u u3onpeHa: obeclBeurnBanue Opom-
HOW BOJIBbI M MOJIMMEPU3aLiA B Kaydykd. HaTypaJlbHbIN U CHHTETUYECKHE KaydYKH.

4. Ankunbl. AneruiieH. XMMUYECKHE CBOMCTBA alleTUJICHA: TOPEHUE, 00ECIBEUNBaHNE OPOMHOM
BOJIbI, NPUCOEIMHEHHE XJIOPOBOAOpOAa M rujaparauus. llpuMeHeHue aneTuiieHa Ha OCHOBE
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HaumeHoBaHue pas-
JeJIOB U TeM

Conep:xanue yueOHOro MaTtepuasia (OCHOBHOE U PO(deccHOHAIBLHO-OPHEHTHPOBAHHOE),
caMoCTosITeJIbHAsE padoTa 00y4arIMuXCs

Oo6mbem,
aKaju. 4

Koabl
dopmupyembIx
KOMIIETEeHIH i

CBOMCTB. MexXKi1accoBasi NU30MEpHsl C aIKaAUCHAMH.
TectupoBanue

Tema 2.3 Kucnopo-
CoZIepIKaIie OpraHu-
YecKHe COCIMHEHHS

Teopernyeckoe o0yueHue

1.Cnuprsl. [lonydyenue s3tanona OpoKeHUEM TIIOKO3bI U THApATalel dTuieHa. [ napokcuibpHas
rpynna kKak (QyHKuuoHanbHas. IIoHsATHE O mpenenbHbIX OJHOATOMHBIX CHMpTax. XUMHYECKHUE
CBOWCTBA ATAHOJIA: B3aMMOJCHCTBHE C HATpHEM, OOpa3oBaHWE MPOCTHIX U CIOXKHBIX 3(PHUPOB,
OKHUCJICHHE B anplerujl. IIpuMeHenue sTtaHosla HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro IOCIEN-
CTBHs U IIPENYNIPEKICHUE.

I'muuepuH Kak NpeacTaBUTENb MHOIOATOMHBIX CIMPTOB. KauecTBeHHas peakius Ha MHOI0aTOM-
Hble ciupThl. [IpuMeHenue raunepuHa.

®enos1. Puznyeckue U XUMUYECKHE CBOICTBa (peHONA. B3auMHOe BIMsSHHME aTOMOB B MOJIEKYJIE
(deHoa: B3aMMOJICHCTBUE C TUIPOKCUIOM HATPHUS U a30THON KucioTol. [Ipumenenue denona Ha
OCHOBE CBOMCTB.

2. Aabaeruasl. [lonstue o0 ampaerupax. AnbIerujaHas rpynna kak ¢yHKUuoHaidbHas. Dop-
MajbJETUI U €r0 CBOMCTBA: OKUCIIEHUE B COOTBETCTBYIOIIYIO KUCIIOTY, BOCCTAHOBJICHUE B COOT-
BEeTCTBYIOIINNA crupT. [lonydeHne anbaernioB OKMCIEHHEM COOTBETCTBYIOIIUX CIUPTOB. [Ipu-
MEHEHHe (pOopMasbIeruia Ha OCHOBE €ro CBOMCTB.

KapGonoBbie kuciaortol. [lonsarue o kapOoHOBBIX KuciaoTax. KapOokcuiabHas rpynna Kak QyHK-
[MOHaNbHas. ['OMoIorn4eckuil psj npenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KuCHOT. ITomyye-
HUE KapOOHOBBIX KUCJIOT OKMCIEHUEM allbJeTU0B. XUMUYECKUE CBOMCTBA YKCYCHOM KHUCIIOTBHI:
oO01iye CBOHCTBA ¢ MUHEpAJIbHBIMU KUCIOTaMU M peakuus stepudukanmu. [Ipumenenue ykcyc-
HOHM KHUCJIOTBI HA OCHOBE CBOWMCTB. BrICIINE KUpPHBIE KHCIOTHl HA MPHUMEpPE NAIbMUTHHOBON H
CTE€apUHOBOM.

3. Caoxuble 3¢upsl u :xkupbl. [lonydeHue cioxHbIx 3¢upoB peakuuen srepudpukanun. Crox-
HbI€ AQUPHI B IPUPO/IE, UX 3HaYeHHE. [IpuMeHeHne crnoHbIX 3(UPOB Ha OCHOBE CBOUCTB. JKUpbI
Kak cjoxHble 3¢upbl. Knaccupukanus xupoB. XUMUYECKHUE CBOWCTBA KUPOB: TUAPOIJIU3 U TUI-
pPUPOBAHUE KUIKUX KUPOB. [IpuMEeHEHNE )KUPOB HA OCHOBE CBOUCTB. Mblia.

TecTtupoBanue

OK 01
OK 02
OK 04
OK 07

Tema 2.4 Azorcoxep-

TeopeTnueckoe o0yueHue

OK 01
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HaumenoBanue pa3- Coaepixanue yueOHOro Mmarepuaa (0CHOBHOe U NpogecCHOHAIBbHO-0PHEHTHPOBAHHOE), Oo0bem, | Koabt
JeJIOB U TeM caMoCTosITeJIbHAsE padoTa 00y4arIMuXCs akaja. 4 | popMupyemMbIxX
KOMIIeTEeHIM I
karue opranudeckue | 1. Amunbl. [lonarue 06 amuHax. AnudaTiyeckrue aMUHbBI, X KiIacCH(pUKAIKMsI 1 HOMEHKIATypa. OK 02
coequHenus. Ilonume- | AHWINH, Kak opraHndeckoe ocHoBaHue. [lonydyenne anunnHa u3 HUTpoOeHsona. [lpumenenue OK 04
pe1 * aHUJIMHA HA OCHOBE CBONCTB. AMMHOKHCJIOTBI. OK 07
2. beaxku. [lepBuuHas, Bropu4Hasi, TpETUYHAs CTPYKTYphl O€JIKOB. XMMUYECKUE CBOWCTBA O€ell-
KOB: TOpPEHHeE, JeHATypalus, THIPOJIN3, [IBETHbIE peakuuu. buonornueckue GyHKIINN OEIKOB.
IMosmmepsl. benku u nonucaxapuipl Kak OMOIOIUMEPBI.
TectupoBanue
Hrorosasi pabora. 2
Hroro: 34

HpOMe)KyTO‘-IHaH aTrecranus B (bopMe KOMILJIEKCHOI'0 3a49€Ta C OLIeHKOH ¢ y‘leﬁHblM MpeaMeToM «buoaorus»

* TeMa U3y4aeTcs ¢ y4eToM MpodeccuoHaNbHON HAIPaBIEHHOCTU
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3. YCJIOBUSA PEAJIM3ALIUU ITPOT'PAMMBI YYEBHOI'O IIPE/-
META

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MAaTEePHAJIbHO-TEXHHYECKOMY olec-
Ne4YeHH 0

JUist peanu3audyd IpOrpamMMbl MpeAMETa JOJDKHBI OBITh MPENYyCMOTPEHBI
CIIEIyIOLIME CIEHHAIbHBIE MMOMELIEHU: YYEOHbI KaOMHET XMMHUU M y4eOHOM
XUMHYECKON J1abopaTopuu, OOOpYyIOBaHHBIC CIEIUAIU3UPOBAHHONW yueOHOM
MeOeIbI0 U TEXHUUECKUMU CPEJICTBAMH.

O6GopynoBanne ydyeOHOro KaOWHeTa (HAIVISIAHBIE TOCOOHWs): HaOOphI
HIAPOCTEPIKHEBBIX MOJENIEH MOJEKYJ, MOJAECIH KPUCTAIMYECKUX PEIIETOK,
KOJUIEKIIUU TIPOCTHIX U CJIOXKHBIX BEIIECTB U KOJUICKUIUHU MOJUMEPOB; KOJICKIUSA
TOPHBIX NTOPOJ U MUHEPAJIOB, Tabnuua MeHaeneeBa, yueOHbIe (PUIbMBI.

O6opynoBanue abopatopuu U pabOYMX MECT JIabOopaTOpUM: MEH3YPKH,
MUINETKU-KANeIbHUIBI, TEPMOMETPBI, MHKPOCKOM, JyNbl, MPEIMETHbIE U
MOKPOBHBIE CTEKJA, IUIAHIIEThI JUIsl KaleJdbHbIX peakuuil, (QuiIbTpoBajgbHas
Oymara, MpOMBIBAJIKH, CTEKJISIHHbIE NPOOUPKH, PE3UHOBBIE MPOOKHU, (POHAPUKH,
HAa0Op pEaKTHUBOB, CTEKJISIHHbIC MAJOYKH, IITATHBBI JJII MPOOUPOK; YEpPHBIE
LUMJIMHAPBI, BOPOHKU CTEKJISIHHbIE, BOPOHKH JENHUTENbHbIE HUIuHAprdeckue (50-
100 ™), crynku ¢ necTukoM, QapdopoBble dYamIKd, TUHIETH, (UIBTPHI
OyMakHble, BaTa, MapJsi, YacOBbIE CTEKJA, 3JIEKTPOIUIUTKH, Ja0OpaTOPHbIE
HITaTUBBI, CIUPTOBbIE TOPENKH, CHUYKH, MPUOOp A1 MOJYy4YEeHHUs razoB (WU
npoOupKa C ra300TBOJHON TPYOKOi), JAepKaTenu sl MPOOMPOK, CKISHKH IS
XpaHEHHUs PEAKTUBOB, pa3JaTOUYHbIC JIOTKH; XUMudyeckue crakanel (50, 100 u 200
MJT); IINATENN; MUHLETHI; TUTeIbHbIC LIIUMIbI; CEKYHIOMEpPHI (TaliMephl), YEpHbIE
npobupku (Ha 10—20 mi1) u yepubie ko0bI (25, 50, 100 u 200 mut), BoasiHas OaHs
(W11 TepMOCTAT), CTEKJISTHHBIC MAIOYKH; KOHUYECKHUE KOJObI g TuTpoBaHus (50
u 100 wmu1); WMHAMKATOpHBIE NOJIOCKM JUisl omnpeaeneHus pH u cranmaprtHas
WHIUKATOpHAs 1IKaja; YHUBEPCAIbHbIA UHAUKATOP; nuneTky Ha 1, 10, 50 w1 (umm
no3atopel Ha 1, 5 u 10 mut), OropeTKH AJisl TUTPOBAHUS, MEIUIIMHCKHUE LITTPUILI HA
100—150 mu1, 1abopaToOpHBIC W/HUIN aHATTUTHYECKHE BeChl, pH-BETpbI, CYIIMIbHBIHI
mikad, u ap. 1aboparopHoe 000pyI0BaHHE

3.2. UudopmannoHHoe odecnevyeHrue peajn3aluu NporpaMmbl
Ilepeyenb pexoMeHayeMbIX Yy4YeOHBIX H3AaHuii, VHTepHeT-pecypcos,
JAOIOJHUTEJIbHOMN JIUTePaTyphbl

3.2.1 Ocnoénvie ucmounuku:

labpuensa, O. C. Xwumwus,06a30Bblii ypoBeHb:yueOHMK 10-11 kiacca,
®I'OC,2-¢ uznanue / . T’ Octpoymos, C. A.Crnaakos,. —M.:IIpoceemienue,2023.-
128c.

3.2.2 /lononnumenvuvle ucCmouHuKu:

1 Andunorenosa, 1. B. Xumus. ba3zoBeiii yposenb: 10-11 kiaccel : yue0-
HUK IS cpenHero obmero oOpaszoBanus / U. B. Aupunorenora, A. B. baOkos,

B. A. Ilonkos. — 2-e u3a., uchp. u jaomn. — Mocksa : U3narensctBo FOpaiit, 2024. —
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290 c. — (ObmeoOpazoBaTenbHbIi MKN). // OpaiiT : o6pa3oBarenbHas miaTdopma.
— URL: https://urait.ru/bcode/544870 (mata oOpamenus: 01.03.2025). — Pexum
JIOCTYTIA: IO MOJIIHUCKE.

2 Andunorenona, . B. Xumus : yueOHUK U IPAKTUKYM JJIsI CPEAHETO MPO-
beccruoHaIBbHOTO obOpazoBaHus / H. B. AadunoreHosa, A. B. baOkog,
B. A. IlonkoB. — 2-¢ u3a., uchp. u jaom. — Mocksa : 3narensctBo FOpaiit, 2024. —
291 c. — (IlpodeccuonansHoe obOpazoBanue). // FOpalT : oOpa3zoBarenbHas IiaT-
dopma. — URL.: https://urait.ru/bcode/538526 (mara ooOpamenms: 01.03.2025). —
Pexxum nocryma: mo nmoamnucke.

3 Amapues, A. . O0mias u nHeoprannueckas xumus. JlabopaTtopHsblii mpak-
THKYM : ydeOHOe IOCOOMe T CPEeAHEro NpOoQeCcCHOHATBHOIO 00pa3oBaHus /
A. U. Anapnes, A. A. Kazakosa, JI. B. llleBuunpina. — 2-¢ u3Md., UCIpP. U JOI. —
Mockasa : U3marensctBo IOpaiit, 2024. — 159 c¢. — (IlpodeccuonanpHoe oOpazoBa-
HUE). /- HOpaiir ; oOpazoBaresnbHas iatdopmMma. — URL:
https://urait.ru/bcode/539193 (nara obpamenus: 01.03.2025). — Pexum goctyma:
0 MOJTHCKE.

3.2.3 Humepnem-pecypcol:

1. Poccwiickuii o01ieoOpa3oBarenbHbIi moptan http://experiment.edu.ru
2. Bupryansaas Xumudeckas [Ikona http://him-school.ru

3. DnekTpoHHas 6ubmmoteka m3aarenberBa « AKAJIEMU S
https://www.academia-moscow.ru/

4. KOHTPOJIb U OHEHKA PE3YJIBTATOB OCBOEHUSA YYEb-
HOI'O HIPEIMETA

KoHTposb U olieHKa pe3ynbTaToB OCBOCHHS YUEOHOTO MIPEeIMETa pacKphiBa-
I0TCSl Uuepe3 MpeAMETHbIE, PE3y/bTaThl, HANPABJICHHbIC HA (POPMUPOBAHUE KOMIIE-
TEHIIUI 10 pa3jiesiaM U TeMaM COJepKaHusl y4eOHOro peiMeTa

Oﬁume KOMIICTCHIUHU Tun oneHOYHbIX mMeponpus-

Pazgen/Tema
THil
OK 01 Beibupats crioco0s! | Pazmen 1. Heopranuueckas xu- | TectupoBaHHe.
pemenus 3anau npodeccu- | must. Temsr 1.1-1.7 JlaGopaTopHbie pabOTHI.

OHabHOU  JesTenbHOCTH | Pazgen 2. Opranwmueckass xu- | Mtorosas pabora.
OPUMEHHUTENbHO K pa3nud- | Mus. Temsl 2.1-2.4
HBIM KOHTEKCTaM

OK 02 Vcnonb3oBaTh co-
BpPEMEHHBIE CPENCTBA II0-
WCKa, aHallu3a U UHTepIIpe-
Taruu uHGOpMaIuK, W WH-
(dopMalMOHHBIE  TEXHOJO-
THH JUTSI BBITTOJTHEHUS 33124
npodeccHuoHaIbHON  aed-
TEIBHOCTH

OK 04 DddexTuBHO B3au-
MOJICHICTBOBATh U pabOTaTh

16



https://urait.ru/bcode/544870
https://urait.ru/bcode/538526
https://urait.ru/bcode/539193
http://experiment.edu.ru/
http://him-school.ru/
https://www.academia-moscow.ru/

B KOJIJIEKTHBE U KOMaHe
OK 07 CopueiicTBOBaTh CO-
XpaHEHHUIO  OKpY)KaroIiei
Cpensl, pecypcocoepexe-
HUIO, IPUMEHSTH 3HAHUS 00
U3MEHEHUU KJIMMAaTa,
NPUHIUIIEL  OEepPEXKIUBOTO
pOM3BOJCTBA, 3(PPeKTrB-
HO JICKCTBOBaTh B YPE3BHI-
YalHbBIX CUTyalUsIX
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